
2 3 9 2  Vgccines Immunogỉobulins a n d  Antisera

or 4 years in children. A booster is recomraended 1 year 
after the accelerated schedule.

In the UK a similar vacdne (Ambirix, GSK) is licensed for 
primary immunisation in a 2-dose schedule for children 
aged 1 to 15 years; the second dose is given betvveen 6 and 
12 months aber the flrst.
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A d v e r s e  E ữ e d s  a n d  P recau tions
As for vacclnes Ũ1 general. p. 2375.1.

See also under Hepatitis A Vaccines, p. 2389.1, and 
Hepatitis B Vaccines, p. 2390.3.

Porphyria. The Drug Oatabase íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes combined hepatitis 
A and B vacdne as not porphyrinogeniq it may be used as 
a drug of Brst chữice and no precautions are needed.'

1. The Drug Database for Acute Porphyría. Avaỉlable at: hitp://www. 
dnjgs-porphyTia.org (accessed 02/ ỉ I /11)

Preparations
Proprietary Preparalions (details are given in Volume B)
Single-ingredient Preparotions. Arg.: Tvvúưix; Austral.: Tvvinrix; 
Austria: Ttvinrix; Belg.: Tvvinrix; Braz.: Vadna Comb. Contra 
Hepatỉte A e B; Canad.: TwinriJC Chile: Tvvinrix; China: Bilive 
(ÍÍÍ/K3S); Tvvinrix Cz.: Ambiríx; Tvvinrìx; Denm.:
Ambirix; Tvvinrix; Fin.: Twinrix' Fr.: Tvvinrix; Ger.: Tvvinrix: 
Gr.: Tvvinrix; Hong Kong: Tvvinrix,- Hung.: TwinriJC Indon.: 
Tvvinrix; IrL: Ambirix: Tvvinrix; Israel: Ttvinrix; ItaL: Tvvinrix; 
Mataysia: Twinrix; Mex.: Twinrix; Neth.: Ambirix; Tvvinrix; 
Norw.: Tvvinrix; NZ: Tvvinrix; Philipp.: Twinrix; PoL: Ambirix: 
Tvvinrix; PorL: Ambirix; Twinrix; S.Afr.: Twinrix; singapore: 
Tvtrinrix; Spain: Tvvỉnrix; Swed.: Ambirix; Tvrinrix; Switz.: 
Twinrix; Thai.: Tvvirưix; Turk.: Ttvinrix; UK: Ambirix; AmbriX' 
Tvvinrix ukr.: Tvrinrìx (Tbíhphkc); USA: Tmũưix; Venex.: Tvvin- 
rix.
Pharmacopoõal Preparcrtions
Ph. Eur.: Hepatitis A (ỉnactivated) and Hepadtis B (rDNA) 
Vaccine (Adsorbed).

Hepatitis A and Typhoid Vaccines
Vacunas de la hepatitis A y fiebre tiíoidea.
AĨC — J07CAÌ0.
Pharmacopoeias. Many phannacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Hepatitis A (Inactivated, Adsorbed) and 
Typhoid Polysaccharide Vacdne; Vacdnum Hepatítidis A 
Inactivatum Adsorbatum et Febris Typhoidis Polysacchar- 
idicum). A suspension consisting of a suitable ỉtrain o{ 
hepacitis A virus, grown in cell cultures and inactivated by a 
validated tnethod, and oí purihed Vi capsular polysaccha- 
ride obtained bom Salmonella typhi Ty 2 straúi or some other 
suitable strain that has the capadty to produce Vi 
polysaccharide. The product is presented either as a liquid 
mixture comairúng both components or as 2 separate 
liqưids vvhich are mixed togetherimmediateiy beíore use. It 
should be stored at 2 degreẽs to 8 degrees, noi be aIiowed to 
freeze, and be protected bom light.

U ses a n d  A d m in is tra tio n
Combined hepatitis A and typhoid vacdnes are used for 
active immunisation. They contain either inactivated 
HM175 or GBM hepatitis A vứus strains together with the 
Vi capsular polysaccharide (rom Salmonella typhi Ty 2 strain. 
Adults and adolescents over 15 years of age may be given a 
dose of 1 mL by intramuscular injection, at least 2 weeks 
beíore che risk of exposure to typhoid and hepatitis A. A 
booster dose may be gi ven aỉter 6 to 12 monthỉ to provide 
long-tenn protection.

A d v e r s e  E ffec ts  a n d  P recau tions
As for vacdnes in general. p. 2375.1.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Sngla-ingredient Preparotkm. AustraL: Vlvaxũn; Austria: 
Hepatyrix; VIATIM; Canad.: Vỉvaxhn; Fr.: Tyavax" Ger.: Hepa- 
tyrix- ViATTM; Hong Kong: Vivaxũn; Iri.: Hepatyrix- ViATIM; 
Israel: Hepatyrix; Malaysia: Vivaxim; Neth.: ViAHM; NZ: 
Hepatyrix; Vlvaxũn; Port.: ViATIM; UK: Hepatyrix; ViATĨM.

Herpes Simplex Vaccines
Vacunạs del herpes común; Vacunas del herpẹs simplẹ.

Pro/ị/e
Several types oỉ vacdnes against herpes simplex virus types 
1 and 2 have been developed. They have been tried both in 
oral and genitaỉ herpes iníections. They are aiso being 
studied for the prevention of inỉection in sexual partners of 
patients with genital herpes.

Heipes simplex virus types l and 2 are vvidespread in 
populations throughout the worỉd. Herpes simplex virus 
type 2 causes Uielong iníection with signiũcant morbidity. 
Even vvith the availability of ettective antiviral therapy, the 
increasing burden of heipes simpiex virus iníection makes it 
a suitable candidate for vacdne development. The inddence 
of neonatalherpes iníections has also increased and this risk 
vvould also be addressed by development ai appropriate 
vacdnes. An additionai beneíĩt would be a reduced risk of 
acquinng HIV inlection.

Vacdnes for herpes sứnplex were first studied in the 
1920S and many diíferent types of vacdne have undergone 
evaluation. They have induded auto-inooiladon of live 
herpes simplex virus, whole úiactivated vacdnes, attenu- 
ated live virus vacdnes, modiBed live virus subunit 
vacdnes, cell culture-derived subunit vacdnes. recombi- 
nant glycoproteln subunỉt vacdnes, disabled inỉectious 
single cyde (DISC) vacdnes, and nudeic add (DMA) 
vacdnes.1-2

Prophylactic vacdnes againsc HSV-2 could be benendal ư 
they either shift the threshold of iníection i.e. increase the 
dtre of virus necessary to cause iníection. or if they prevent 
dinical disease itselí. An attenuated live virus vacdne based 
on modilied HSV-1 has been tested in dinical srudies but 
was poorly tolerated at the doses required to elidt an 
immune response. Prophylactic vacdnes induding subunit 
vacdnes encoding vứus glycoproteins and delivered vvith 
adjuvants have shown some benehts.1-2

To date, no randomised dinical studies have shovvn 
useíul beneht from therapeutic vacdnes for HSV-1 or HSV-
2. A therapeutic vacúne should prevent recurrences or at 
least minimise their severìty or duraáon. Heat killed, vvhole 
vữus vacdnes from HSV-1 (Lupidon H) and HSV-2 
(Lupidon G), and inactivated subunit vacdnes have been 
studied but have generally produced disappointing 
results.1-2 Recombinant glycoprotein vacónes have also 
been tested but again results have been disappointing.1-2

1. Morrison LA. VAcàoes Against genỉcai herpes: progress and Umỉtadons. 
Drugs 2002; 62: 1119-29"

2. SianberTỴ LR. Cỉinỉcaỉ oiaỉs oi prophyUctic and therapeutíc herpes 
simplex VỈỈUS vacdncs. Herpa 2004; 11 (suppỉ 3); 161A-169A.

Preparations
Proprietory Preporalions (deuils are given in Volume B)
Síngle-ingredient Prtporalions. Ital: Lupidon G; Lupidon H; 
Rus.: Herpovax (repnoBaxc); Vỉtaheipavac (Bnnrepnaaax); 
Switz.: Lupidon H+G.

H u m a n  P a p i l l o m a v i r u s  V a c c i n e s
HPV Vacdnes; Human Papilloma Vìrus Vacdnes; Vacunaĩdel 
virus del papiloma humanọ.
ATC — J07BM0ĩ.
UNII — 23CVU W F4J (h u m a n  pap illom avirus antigen);  
Ố Ì746O 90DY (human papillomavirus type  6  u  capsid protein 
antígen); Z845VH Q 6ÌP (h u m a n  papíliom ơvirus typ e  ỉ Ị u  
capsid  pro tein  antigen); 6LTE2DNX63 (h u m a n  papillom avìrus  
typ e  16 L ì capsid  pro tein  antìgen); J2D279PEM5 (h u m a n  
papillom avirus ỉype 18 L1 ca p sid  pro tein  antigen); 7XB76X2V7T 
(h u m a n  p a p illo m a v in a  typ e  16 LI capsid  pro teih  residues 2- 
471 antigert); M 7 H 9Ơ 9G Q Z (hum an  p ap illòm avừ us type 18 LI 
capsid  p r o tá n  residues 2-472 antigen).

Pharmacopoeias. Many pharmacopoeias. induding Eur. 
(see p. vu), have mỏnographs.
Ph. Eur. 8: ( Human PapiUomavirus Vacdne (rDNA); 
Vacdnum PapiUomaviri Humani (ADNr)). A preparaóon of 
purihed virus-like partides composed of the major capsid 
protein of one or more human papiDomavteus (HPV) 
genotypes, that is obtained by recombinant DNA 
technology. It may contain an adjuvant. It should be stored 
at 2 degrẽés to 8 degrees, not be allovved to freeze, and be 
protected bom lighL

Uses and Administration
A quadrivalent recombinant human papillomavữus (HPV) 
vactíne, prepared bom puriSed vừus-like partides of the 
capsid protein Ll, is used in gứlỉ and vvomen bom 9 to 26 
years of age to prevent diseases such as genital warts, 
cervical cancer, and other pre-cancerous lesions (cervical, 
vulvar, and vaginal) caused by HPV types 6, 11, 16, and 18. 
In the USA it is also licensed for the prevention of vulvar

and vaginal canceis, as vvell as íor boys and men bom 9 to 26 
years of age to prevent genỉtal warts, and in both groups ỉor 
the preventỉon oí anal cancer and anal intraepithelial 
neoplasia.lt is also beìng studied for the prevention oi 
cervical canoer in women betvveen 27 and 45 yeais of age.

It is given in 3 doses oỉ 0.5 mL intramuscularly. The 8ist 
dose may be given at any time betvveen 9 and 26 yeais oỉ 
age; the secoiid dose is given 2 months later, and the third 
dõse 6 months aber the first dose.

A similar bivalent recombinant HPV vacdne, prepared 
bom a mìxture of LI capsid proteins of HPV types 16 and 18 
and containing an adjuvant AS04, is Ucensed for the 
prevendon of cervical cancer and pre-cancerous cervical 
lesions in giiis and women bom 9 to 25 years oi age (or 
betvveen 10 and 45 years of age in Ausưalia). In Europe it is 
also licensed ỉor the prevention oỉ pre-cancerous vulvar and 
vaginal lesions. It is given intramuscularly in 3 đoses of 
0.5mL. The first dose may be given at any age in the 
approved range; the second dose iỉ given I month later. and 
the third dose 6 months aber the Srst dose.

Further vaccines are under investigation for the 
treatment or prophylaxis of genital vvarts and several 
malignant neoplasms.

Revievvs and studies.
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wans in vvomen. ồrup  2010; 70: 2449-74.

12. Paleísky JM. tí ai. HPV vacdne agaỉnst anal HPV iniectíon and anaỉ 
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(HPV) types 6 ,11 .16.18 vaccỉne: for the prevemỉon oỉ geoỉtal m n s  in 
òiaỉes. ữrugs 2011; 71: 591-602.

14. Giuỉlano AR. tí aỉ. El&cacy oỉ quadrỉvalent HPV vacõne against HPV 
ỉnỉeaion and dỉsease ỉn maỉes. N Eng! J  Med 2011; 364: 401-11. 
Cocrectíon. ibid4 1481.

15. McKeage K. Romanowski B. AS04-atQuvamed buman papiỉỉomavữus 
(HPV) cypes 16 aod 18 vacdne (Cerranx): a review of ỉts usc in che 
preventíõn of premaỉlgnant cervical leskms and ceivkal cancer causaUy 
related to cenain oncogenỉc HPV types. ữm gt 2011; 71:465-88.

16. Swedỉsh KA. tí a i Prevencúm of recurrem hỉgh-grade anal neoplasia 
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Vacdne deveiopment and efficacy. There are more than 
100 knovra human papillomavirus (HPV) genotypes; at 
least 13 oí these can cause cervical cancer and are also 
assodated with other anogenital cancers and cancers of 
the head and neck. Genotypes 16 and 18 cause about 
70% ot ail cervical cancers, ĩỸhile genotypes 6 and 11 can 
cause genital warts. HPV is highly transmissible with lisk 
o( ixưectíon being highest soon aítẽr sexual activity begins. 
Asymptomatíc and tTansient tníectíon occurs in most peo- 
ple at some time in theb lUe. However, the faa that more 
than 99% of cases oỉ cervical cancer diagnosed are asso- 
dated with the presence of sexually transmitted human 
papiUomaviius DNA has prompted the posãbility of 
vaccine developmenL

Viral recombinant proteins are being studied as antigenic 
components of both prophylactic and therapeutic 
vaccines.1', ■ Prophylactic vacdnes are based on the 
recombinant capsid proteins LI or L2 tvhich seU-assemble 
into vứus-like particles vvhich induce antibodies that in tum 
neutralise the iníecting virus. Two su ch vaccines (a 
quadiivalent HPV vacdne ebective against types 6. 11, lố. 
and 18 and a bivalent, adjuvanted HPV vacdne eữecúve 
agaỉnst types 16 and 18) are licensed in several countries. 
The bivalent vaccine was also reported to be eữective 
against non-vacdne types 31,33, and4 5 .l0Theprophylactic 
vacdnes have no therapeudc ebects and thereíore cannot 
be given to women with persistent HPV iníection, who are 
at risk of developbig cervical cancer. Purthennore, 
vacdnadon does nõt appear to provide protection against 
progression to cervical intraepitheliaỉ neoplasia ỉnduced by 
HPV present at the time oi vacdnation. However, analysis of 
pooled data bom 2 follow-up studies" found that 
ựTespective of causaỉ HPV type, previous vacdnation vvith
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the quadiỉvalent HPV vacdne in women who had been 
diagnosed and treated ỉor cervical and vulvar or vagỉnal 
disease was assodated with a 35 to 46% reducdon oỉ 
subsequent HPV related disease (indudỉng high grade 
dỉseases). The development of theiapeutic vacdnes would 
benefit those women already positíve for HPV DNA.,,ư 
Theiapeutỉc vacdnes are based on the vỉial oncogenic 
protems E6 and É7 and are deãgned to induce cell-međiated 
immune responses to elhninate inỉected cells; vacõne 
candidates are tmdergoing phase n  evaluaứon. Thete is also 
some prelỉminary study being conducted into the possibility 
of a 'chimeric' vacdne combứũng both prophylactic and 
therapeutic components, but the ỉnununogenitíty and 
efficacy of such vacdnes are unknơvvn.

For it to be daimed justỉfiably that a prophylactic vacdne 
prevents cervical cancer, it ìs necessary to show that su ch a 
vacdne not only prevents inỉection but also prevents cancer 
itseU, or at least a deflned precuisor of disease. Since any 
placebo-controlled study deSning establỉshed cancer as an 
end-point would cleariy be unethical, an appropriate 
compromise ũ  to use the appeaiance oỉ high-grade dysplasia 
or pre-cancerous lesions as an end-point, thứ being 
regarded as a dỉrect precursor to cervical cancer requiring 
treatment. However, true pre-canceròuslesions of this kind 
are relatively unusual in current practice and thereỉore 
phase ra studies requữe tens oỉ thousands oỉ subjects in 
order to establish this efflcacy.’

Guidance and technical inỉormation on HPV, HPV- 
related diseases, and HFV vacdnes has been produced by 
WH0.1J They consider HPV vacdnes to be hỉghỉy effective 
among females not exposed to HPV vactíne genotypes at the 
tũne o{ theừ flrst vacdnatíon and that the target group íor 
vacdnation will probably be preadolescent gữls (about 9 to 
12 years of age). Guidelines for the use of HPV vacdne for 
the preventỉon of cervical cancex have been developed in 
the USA by the CDC,14 the American Cancer Sodety15 and 
the American Academy of Pediatrics (AAP).16 These 
authorities recommend routine vacdnation for all giris 11 
to 12 years oỉ age, although girls as youiig as 9 yeats of age 
may be vacdnated at the discretỉon of theừ doctor. Catch-up 
vacdnations may be given to older gữls and yotmg women 
wbo have not received or completed a vacdne course. 
Guidelines have also been developed in the USA14-17 and 
Australia1* for the use of quadrivalent HPV vacdne in males. 
The CDC and the AAP recommend routine vacdnation of 
males 11 to 12 yeais of age, although the vacdnation series 
can be staned at 9 years of age. Catch-up vacdnation 
courses are recommended for oĩder males ãged l ỉ  to 21 
yeais who have not received or completed a vacdne course; 
males aged 22 to 26 years may also be vacdnated. In the UK 
the Joũat Committee on Vacdnation and Immunisation1, 
recommends routine vacdnatíon of all gứls 12 to 13 years oi 
age. Catch-up vacdnation is recommended ỉor gứls under 
18 years of age.
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im m u n ísc /p u b lish in g .n s í/C o n tc n t/B E  1905BC65D 40BCP- 
CA257B26007PC8CA/$Pỏe/pan4.pdí (accessed 15/04/13)

19. Health Protectỉon Report HPV vacdnatỉoo programme to begỉn in the 
UK ín Autumn 2008 (ỉssued 2 November* 2008). Avaiỉabỉe at: http:// 
w w w .hpa.org.uk/hpr/archlves/2007/new s2007/new s4407.htm  
(accessed 07/04/08)

Laryngeal papiOomatosU. A 5-year-oỉd gừl with recur- 
rent laryngeal papillomatosis due to human papilloma- 
virus type 11, who had required ừequent surgical treat- 
m ent recovered completely after receiving a 3-dose 
coune ol quadrivalent buman papillomavirus yạcdne; the 
patient was still dỉsease free 17 months aỉter vacdnatíon.1

1. Mudry p, eí ai. Recurrem ỉaryngeaỉ papỉỉỉomatosỉs: successỉuỉ treatment 
with hưman papUỉoinavỉrus vaõđnatỉón. Arch Dis Chữd 201 ỉ; 96:476-7.

Adverse Effects and Precautỉons
As ĨOT vacdnes in general, p. 2375.1.

Breast (eeding. In mothets given the quadrivalent recom- 
binant human papillomavừus vacdne or placebo during 
dinicaỉ studies, the rates of adverse reactions in the 
mother and in the breast-íed inỉant, as well as vacdne 
immunogenídty, were comparable in the 2 groups. Based 
on apparently the same data the UK licensed product 
inỉormation States that the vacdne can be gỉven to breast- 
íeeding women whereas the u s  iníormation recommends 
caution. UK licensed product ìnỉormation for the bivalent 
vacdne recommends it should onỉy be used when the 
benehts outvrágh the possible lisks.

Effeds on the nervous System. Demyelinating disease1’3 
and neuromyelitis optica4 have been temporaỉly assodated 
with human papillomavirus vacdnatíons, although causal- 
ity has not been conhrmed.

1. Sutton t  et ai. CNS demyelỉnatíon and quadrivalent HPV vacdnatỉon. 
M ttừSdtr 2009; 15: 116-19.

2. Áỉvarez-Soria MJ, tí aL Trastomos neiưoỉógỉcos desmlelinỉiantes y 
vacunadón dd papỉlomavỉrus humano. Ktv Ncural 201 ỉ; 52:472-6.

3. Chang J, tí aL Demyehnatỉng (hsease and poỉyvaỉent human papiUoma 
virus vacdnatỉon. J  Ntưroỉ Ntíiroatry Pĩyàỉiatry 201 ỉ; 82:1296-8.

4* Menge T, a  ai. Neuromydhỉs optíca ÍỎUowỉng buman papỉHomavỉnis 
vacdnation. Neurobgy 2012; 79:285-7.

Incidence of odverse effects. Up to September 2009, more 
than 26 millinn doses oỉ quadrivalent recombinant human 
papillomavirus vacdne (qHPV) had been dỉstributed in the 
USA and 15 037 advcrse events aíter vacdnation had been 
reported to the Vacdne Adverse Event Reporting System 
(VAERS). Ninety three percent of these reports were con- 
sidered to be non-serious and 7% serious. Non-serious 
adverse eSects induded syncope (sometimes with tonic- 
donìc movements and other seizure-like activity), paìn 
and swelling at the injection site, dizziness, lever, nausea, 
headache, hypersensitivity reactions, and urticaria. Serious 
advetse eHects reponed after vacdnation induded Guil- 
lain-Barré syndrome, transveise myelỉtis, pancreatitis, 
auto-immune disorders, motor neurone disease, and 
anaphylaxis. Venous thromboembolic events had also 
been rãrely reported; but most people vvho reported these 
adveise events had a risk íactor, su ch as the use of an oral 
contraceptive. There had been 44 deaths reported after 
vaccination; 27 of which were conhrmed and followed 
up.IJ

When compared with other vacdnes, most of the advetse 
eữects íor qHPV were not more ừequent. Furthetmore, no 
unusual pattem or dustering of deaths or serious adverse 
eữects was found that might suggest that the vacdne was 
responsft)le.u

In the UK the bivalent recombinant human papilloma- 
virus vacdne íỉ given as part of the inununỉsation 
programme. At the end of July 2009, at least 1.4 million 
doses had been given and 2195 reports of adverse events 
aíter vacdnation had been received by the MHRA. The most 
commonly reported adverse eữects were dizziness, head- 
ache, nausea, pain in extremity (mainly sore arm), syncope, 
vomiting, malaise, ỉatigue, fever, and rash. Other adverse 
eữects reported indude 13 reports oỉ chronic íatigue 
syndrome, 1 repoit oỉ Guillain-Barré syndiome, and 1 
report of ỉadal palsy.1

1. Sladc BA. et ai. Postỉkensure saiety surveiỉỉance for quidrỉvaỉeot human 
papUỉomavỉrus reamibỉnant vacdne. JAMA 2009; 302:750-7.

2. CDC Reports <rf health conccm s Ío0owỉng HPV vaadnation (as updatcd 
5th November 2009). Avaiỉable ac http://www.cdcgov/vacdncsafety/ 
Vacdnes/HPV/gmtosU .hnnl taccesMd 23/11/09)

3. MHRA. Human pqdnomavỉrus (HPV) immunỉsation prognmme—first 
year ssỉety rcvtew. Drug SạỊcty Updatt 2009; 3: 5-8. AvaiUble at: http:// 
wwwjnhra.gov.uk/homeÃdcplg?IdcServỉcesGET_FILEfrdDocName*- 
CON0598ỉ3frRevisỉonSelectíonMethodsLatestReleaMd (accessed 
26/08/10)

Pregnancy. Aỉthough spedfic studies of the quadrivaỉent 
and bivalent recombinant hrnnan papiỉlomavừus vacdnes 
in pregnant women have not been conduaed. some 
women during clinical development did receive the 
vacdne in pregnancy. Overall, the proportions of pregnan- 
des with an adverse outcome were comparable in those

who received the vacdne and those who received placebo. 
It is, nevertheless, recommended that vacdnation should 
be postponed until aỉter completion of pregnancy; ư 
pregnancy occuis beỉore the vacdnation course has been 
completed, the remaining doses should be given after 
pregnancy completion.

Tbese Sndings and recommendations are supporied by a 
literature reviewl (up to August 2010) that íound no 
increased risk of ãdverse pregnancy outcomes or 
malíormatlons for the 369 pregnandes that occuned vvithin 
30 days of recelving a human papillomavứus vacdne.

ỉ . Portnash AB, tí  ai. Saícty af the HPV bivalent and quadrtvalcnt vacdncs 
during pregnancy. A m  Pharmacother 2011; 45:258-62.

Preparations
Propriatary PraparaHons (details are given in Volume B)

Singte-ingredant Prepurolions. Arg.: Cervarix; Gardasil; Austral: 
Cervarix; Gardasil; Austrùr. Cervarix; Gardasil; Belg.: Cervarix; 
Gardasil; Canad.-. Cervarix; Gardasll; Chile: Cẹrvarix; Gardasil; 
Ci: Cervarix: GardasiL’ Silgard: Dettm.: Cervarix; Gardasil; Sil- 
gard; Fr.: Cervarix; GardasU; Ger.: Cervarix; Gardasil; Gr.: Cer- 
varix; Gardasil; Hong Rong-. Cervarix; Gardasil; Hung.: Cervar- 
ix; Silgard; Indừc Gardasil; Indon.: Cervarix; Gardaàb IrL: 
Cervarix; Gardasil; Silgard; Israel: Cervarix; Gardasil- ItaL: Cer- 
varix; Gardaál; Jpn: Gardasil; Maiaysùr. Cervartx; Gardasil; 
Neth.: Cervarũq Gardasil; Silgard; Norw.: Cervaiixt; Gardasil; 
NZ: Cervaxix; Gardasil: Philipp.: Cervarix; Gardasil; PoL: Cer- 
varix; GardasU; Silgard: Port: Cervanx: Gardasil; Silgard; Rus.: 
Cervarix (ỉlepBapHKc); Gardasil (rapaacna); Sjịfr.: Cervarlx; 
Gardasil; Singapore: Cervarix; Gardasiỉ; Spain: Cervarix; Garda- 
sil; Swtd.: Cervarix; Gardasil; Swia.: Cervarix; Gardasil; Thai.: 
Cervarbc Gardasil; Turk.: Cervarix; Gardasil: UK: Cervarix; 
Gardasib Vkr.: Cervarix (IlepBapmcc); Gardasỉl (ĩapaacim); USA: 
Cervarix; Gardasil.

Phannocopond Praparations
Ph. Eur.: Human Papillomavirus Vacdne (rDNA).

I n f l u e n z a  V a c c i n e s
Fli>’ Vacãnes; Vãcuhấs 'đe la ‘ gripe;' npoTMBorpMnno3Hbie
BaKUHHbt.'
ATC —  J07BBOì; J07BB02; J07B803.

Pharmacopoeias. Many phannacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Influenza Vacdne (Whole Virion, Inactỉvated); 
Vaccinum InĐuenzae Inaaivatum ex Viris Integris 
Praepaxatum). A steiile aqueous suspension of a suitable 
strain or strains oỉ inỉluenza virus types A and B, either 
individually or mixed, grown indivịdually in embryonated 

•“hen eggs and inactivated so that they retain theữ antigenic 
properties. The stated amount of haemagglutinin antigen 
ỉor each strain present is usuaỉly 15micrograms per dose. 
Suitable strains oỉ influenza virus are those recommended 
by WHO. An antimicrobial preservative may be added. The 
vactine should be stored at 2 degrees to 8 degrees, not be 
ahovved to ừeete, and be proteaed bom light.
The BP 2014 States that Flu may be used on the label.
The BP 2014 directs that when Inactivated Influenza 
Vacdne or Influenza Vacdne is prescribed or demanded and 
the form is not stated, Influenza Vacdne (Whole Virion, 
Inaaivated), Inũuenza Vacdne (Split Virion, Inactivated), 
or Influẹnza Vacdne (Surỉace Antigen, Inactivated) may be 
dispensed or suppỉied.
Ph. Eur. 8: (Influenza Vaccine (Split Virion. Inactivated); 
Vacdnum Influenzae Inactívatum ex Virorum Fragmentis 
Praeparatum). A sterile aqueous suspension oỉ a suitable 
sưain or strains of influenza virus types A and B. either 
individually or mixed. grown individually in embryonated 
hen eggỉ and inactivated so that the integrity oỉ the virus 
particles has been disrupted mthout diminishìng theứ 
antigenic properties. The stated amount oỉ haemagglutinin 
antigen for each strain present is usually 15 mlcrogiams per 
dose. Suitable sưains oỉ influenza vừus are those 
recommended by WHO. An antimicrobial preservative 
may be added. The vacdne should be stored at 2 degrees to 8 
degrees, not be allovved to freeze, and be protected bom 
light.
The BP 2014 States that Flu may be used on the label.
The BP 2014 directs that when Inactivated Influenza 
Vacdne or Influenza Vacdne is prescribed or demanded and 
the form is not stated, Iníluenza Vacdne (Whole Vưion, 
Inactivated), Influenza Vacdne (Split Virion, Inactivated), 
or Influenza Vacdne (Suiíace Antỉgen, Inactivated) may be 
dispensed or supplied.
Ph. Eur. 8: (Influenza Vaccine (Surỉace Antigen, 
Inactivated); Vacdnum InEuenzae Inactivatum ex Cortids 
Antigeniis Praeparatum). A sterile suspension consisting 
mainly oí haemagglutinin and neuraminidase antigens oi a 
suitable strain or sơains of influenza virus types A and B 
either individually or mixed. grown individuaUy in 
embryonated hen eggs and inactivated so that they retain

The Symbol t  denotes a preparation no longer actively marketed
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their antigenic properúes. The stated amount oỉ haem- 
agglutìnin antigen for each sưain is usually 15 micrograms 
per dose. It may contain an adjuvant. Suitable strains oí 
influenza virus are those recommended by WHO. An 
antimicrobial preservaúve may be added. The vacõne 
shúuld be stored at 2 degrees to 8 degrees. not be allovved to 
freeze, and be protected írom lighL 
The BP 2014 States that Flu ot Flu(adj) may be used on the 
label as appropriate.
The BP 2014 directs that when Inactivated Influenza 
Vacdne or Influenza Vacđne is prescribed or demanded and 
the form is not stated, Influenza Vacdne (Whole Virion, 
Inactivated), Iníluerưa Vacdne (Split Virion, Inactivated), 
or Influenza Vacdne (Surlace Antígen. Inactivated) may be 
dispensed or supplied.
Ph. Eur. 8: (Influenza Vacdne (Surtace Antigen, 
Inactivated, Virosome); Vacdnum Influenzae Inactivatum 
ex Cortids Anágeniis Praeparatum Virosomale). A sterile 
aqueous suspension consisting mainly of haemaggỉutiiún 
and neutaminidase antigens of a suitable strain or strains of 
influenza virus types A and B either individually or mixed, 
grown individually in embryonated hen eggs and 
inactivated so that they retain their antigenic properties 
and reconstituted to virosomes vvith phospholipids and 
vvithout redudng the antigenic properties of the antigens. 
The stated amount of haemagglutinin antigen for each 
strain is 15 micrograms per dose. Suitable strains of 
influenza virus are those recommended by VVHO. An 
antimicrobial preservative may be added. The vacdne 
should be stored at 2 degrees to 8 degrees, not be alkmed to 
ừeeze, and be protected Irom Light.
The BP 2014 States thai Flu may be used on the label.
Ph. Eur. 8: (Influenza Vacdne (Whole Virion. ĩnactivated, 
Prepared in Cell Cultures); Vacdnum Influenzae Inactiva- 
tum ex Cellulis Virisque Integris Praeparatum). A sterile 
aqueous suspension of a suitable strain or strains of 
influenza vừus types A and B, either individually or mixed, 
grown individually in cell cultures (diploid or continuous 
cell lines of mammalian origin) and inactivated so that they 
retain theừ antigenic properties. It may contain an 
adjuvant. The stated amount of haemagglutínin antigen 
for each strain present is usually 15 micrograms per dose. 
Suitable sơains of inQuenza virus are those recommended 
by WHO. An antỉmicrobial preservative may be added. The 
vacdne should be stored at 2 degrees to 8 degrees, not be 
alIowed to freeze, and be protected from light.
The BP 2014 States th a t Flu or Flu (adj) m ay  be used on the 
label as appropriate.

Ph. Eur. 8: (Influenza Vacdne (Suríace Antigen. 
Inactivated, Prepared in Cell Cultures); Vacdnum Influ- 
enzae Inactivatum ex Cellulis Cortidsque Antigeniis 
Praeparatum). A sterile aqueous suspension of a suitabỉe 
strain or strains of in(luenza virus types A and B, either 
individually or mixed, grovvn individually in cell cultures 
(diploid or continuous cell lines of mammalian origin) and 
inactivated so that they re tai n theừ antigenic properties. It 
may contain an adjuvant. The ỉtated amount of haem- 
agglutinin antigen for each strain present is usually 
15 micrograms per dose. Suitable straỉns of influenza vdrus 
are those recommended by WHO. An antúnicrobial 
preservative may be added. The vaccine should be stored 
ãt 2 degrees to 8 degrees, not be allovved to freeze, and be 
protected íron light.
The BP 2014 States that Flu o r FIu (adj) m ay  be used on th e  
label as appropriate.

Nomendahire of strains. The strain designation for inilu- 
enza virus types A, B, and c contains: a description of the 
antígenic speđBdty of the nudeoprotein antigen (types A, 
B. or C) (an intemal antigen, the mattix antigen, has also 
been described); the host of origin (if not man, induding, 
ư appropriate, the inanimate source); the geographical ori- 
gin; the strain number; and the year of isolation; e.g. A1 
lake water/Wisconsin/l/79. For type A viruses the antì- 
genic description follows (in parentheses) induding the 
antigenic character of the haemagglutinin (e.g. Hl) and 
the antigenic character of the neuraminidase (e.g. Nl). 
There is no provision for describing subtypes of B and c 
viruses. Recombination between viruses within a type is 
readily accomplished; the letter R should be added after 
the sữain description to indicate the recombinant nature 
of the vữus, e.g. A/Hong Kong/l/68(H3N2)R. In addition 
the strain of origin of the H and N antigens of antigenic 
hybrid recombinant A and B viruses should be given, e.g. 
A/BEL/42 (HI (—Singapore/1 /57(N2)R.1

1. Assaad FA, tí a i Revision oỉ the System of nomendature íor ỉnũuerua 
vỉruscs: a WHO Memorandum. Buỉl )ỴH0 1980; 58: 585-91.

Uses and Administration
Influenza vacdnes are used for active immunisation against 
seasonal influenza.

All cross-reíerences refer to entries in Volume A

Three types of the influenza virus occur, namely types A, 
B, and c, and the lormulatíon and composition oỉ influenza 
vacdnes is constantly revietved with changes made to 
accommodate the antigenic shiỉts and driỉts oi the ỉnỉluenza 
virus. Recommendations conceming the antigenic nature oí 
influenza vacdnes are made annuaũy by WHO. Cuưently, 
influenza vaccines are mainly oí 'the inactivated type and 
are avaiiable as split-virion vacdnes or as various suriace- 
antlgen vacdnes (indudlng vứosomal Products); whole- 
vữion vacdnes are now seldom used. Live attenuated 
influenza vacdnes against inQuenzạ virus types A and B are 
also available.

Influenza vacdnation is generally recommended for 
persons consỉdered to be at spedal risk, particulariy the 
elderly, those with chronic heart disease, chronic respir- 
atory disease induding asthma (but see Asthma, under 
Precautions, p. 2395.3), chronic hepatíc, neurologicaL or 
renal disease, diabetes mellitus, and padents who are 
immunosuppressed. Vacdnation is also recommended ỉor 
residents, particularly elderly persons and children, in 
dosed institutions. Medical personnel and other persons at 
risk Irom iníection through contad with iníeaed patients 
should also receive vacdnation. In the USA, annual 
vaccination of all dũldren from 6 months to 18 years of age 
and all adults hom 50 years ol age is recommended. 
Vacdnation usually produces immunity alter about 14 days, 
lasting for about 6 months to 1 year. Injections are thereíore 
scheduỉeđ annually so that the period of maximum 
immunity coincides with the usual period of influenza 
iníecdon. In the UK and USA, they are generally given 
bervveen September and early November.

Influenza vacdnes are usually given in the UK by deep 
subcutancous injection or õỉtramuscular injection. The 
preíerred site for injection is the deltoid musde in adults 
and older children and, in inlants and young children, the 
anterolaceral aspect of the thigh. The recommended dose is
0. 5.mỉ. lor adults and children aged over 3 years. In children 
aged 6 months to 3 years, doses of 0.25 or 0.5 mL have been 
used. Children should be given a second dose at least 4 
weeks alter the first if receiving the vacdne for the lirst time. 
In the USA. a single intramuscular dose of 0.5 mL of a high- 
dose inaaivated influenza vactíne, containing 60 micr- 
ograms per viral sưain (180 micrograms per 0.5 mL), may be 
given for actìve immunisatíon of adults 65 years of age and 
õlder.

An inactivated intradermal seasonal influenza vacdne 
containing 9 micrograms of antigen per viral strain is 
available in the UK for use in adults from 18 to 59 years of 
age and a vaccine with 15 micrograms per viral strain is 
available for use in adults from 60 years of age; both are 
given as a súigle dose of 0.1 mL.

The live attenuated influenza vaccine is given 
inừanasally, in a dose of 0.2 mL (0.1 mL in each nostril) in 
adults (up to 49 years of age) and children from 2 years of 
age. Children who have not previously been vacđnated 
against seasonal influenza should be given a second dose at 
least 4 vyeeks after the Hrst if receiving the vacdne lor the 
ũrst dme.

Current commerdally available seasonal influenza 
vacdnes are not eííective against avian iníluenza virus 
H5N1 but most are eữectivc against pandemic (H1N1) 2009 
influenza. For lurther iníormation on vacõnes against these 
influenza strains, see below.
Reviews.

1. WHO. InHuenu vacdnes: WHO posiúon paper. Wkỉy Epidem Rcc 2005; 
80: 279-87. AỈ50 avaỉỉabỉe ac http://www.who.int/immunIzation/ 
wer8033lnfluenza_August2005_position J5aper.pdf (accessed 23/6/10)

2. Jefíerson T, tí ai. Vacônes ÍOT preventing iníluenia in heaỉthy childien. 
A vaiỉab le  ỉn  T he  C o d u a n e  D acabase  o f  S ys tem atìc  R e v ie m ; ỉssu c  2. 
Chichester John Wìley; 2008 (accessed 09/06/08).

3. Audsiey JM, Tannock GA- Ceỉi-based ỉnũuenxa vacdnes: progress to 
date. Dnĩgs 2008; 68: 1483-91.

4. Goossen GM. tí  ai. ỉnfhienza vacdnatỉon In chUdren being treated with 
dterootherapy ỉor cancer. Availabỉe in The Cochrane Database oỉ 
Systematic Reviews; ỉssue 2. Chichesten John Wỉley; 2009 (accessed 
01/12/09).

5. Jefferson T, tí  ai. Vacdnes ỉor prevenũng inllueiua ỉn the elderỉy. 
Avaỉỉabte in The Codưane Daubase oí Systematỉc Revievvs; Issue 2. 
Chíchester John Wỉỉey; 2010 {accessed 26/08/10).

6. Jeỉfersoa T, t í  al. Vacdnes for prevenòng InAuenia ỉn healthy adtỉlis. 
Avaiỉable in The Cochrane Database of Systematíc Revtews; Issue 7. 
Chỉchesten John Wíỉey; 2010 (accessed 26/08/10).

7. CDC Prevention and control oí inũuema vvith vacdnes: recommenda- 
do tu oí the Advisory Commiuee on Inununôation Practỉces (ACIP)— 
United States, 2012*13 Influenza Season. MMWR 2012; 61:613-8. Also 
avaỉlabỉe at: bttp://wwvr.cdc.gov/mmwr/pdỉ/wk/mm6132.pdf {accessed 
20/09/12)

Avian influenza vacdne. Since 1997, inỉection of humans 
with avian influenza vừus H5N1 has been reported and is 
assodated vvith high mortalỉty. Although the current 
H5N1 influenza sơains appear not to be transmissible from 
human to human, it is oỉ major concem that ỉurther 
mutatỉons or mixing with human influenza strains could 
convert H5N1 to a strain that would spread ỉrom human 
to hu man and cause a serious pandemic. Candidate avian 
influenza vacdnes have been investigated and Sanofi Pas- 
teur, USA has developed a vacdne (monovaỉent, split 
vùon, inactivated vacdne containing A/Vietnam/

1203/2004 (H5N1) influenza vinis snain). Although the 
vacdne will not be commerdally available, it has been 
licensed by the FDA and will be induded in the National 
Stockpile in the USA for use in the event that the H5N1 
virus deveỉops the ability to become readily transmissible 
from human to human.1 In the EU, a monóvaỉent, whole 
viron. vero-cell derived, inactivated vactíne containing 
the A/Vietnam/1203/2004 (H5N1) influenza virus strain is 
available (Vepacel; Baxter, EU). Targeted use of stockpiled 
prepandemic influenza vacdnes during the pandemỉc alert 
period or in the early stages oỉ a pandemic aims to reduce 
the consequences of an influenza outbreak whỉle speciãc 
vacdnes against the novel pandemic virus are being devel- 
oped.2
ỉ. PDA. FDA news: PDA approves Rrst Ư.s. vacdne íor humans agaỉnst the 

avlan tn/ỉuenza vỉrus H5N1 (ỉssued I7th April 2007). Avaiỉable a t 
http://www.fda.gov/NevrsEvents/Newsroom/PressAnnouncements/ 
2007/ucm108892.htm (accessed 26/08/10)

2. Pỉosker GL. A/H5NI prepandemic ỉnỉluenza vacdne (whole vỉĩion. vero 
cell-derived, inactỉvated) [Vepacel]. Drugs 2012; 72: 1543-57.

Pandemk (HINI) 2009 influenza. An influenza outbreak 
in humans, ỉiist deteded in Mexico in April 2009 and 
known as swin'e flu, was due to a new strain of influenza 
A virus, subtype H1N1 that transmitted suSidentíy easily 
(rom person-to-person to be of concem for a pandemic. 
Iníections have been reported worIdwide and deaths have 
occurred; on llth  June 2009 YVHO declared a worldwide 
pandemic. No effective vacdne was immediately available, 
and an evaluation by the CDC' lound that vacdnation 
with recent (2005 to 2009) seasonal influenza vacdnes 
was unlikely to provide protection against the pandemic 
virus.

The fitst vacdnes against this pandemic in£luenza A 
s tra in vvere approved in September 2009. Methods used to 
develop and produce these vacdnes were similar to those 
used for seasonal influenza vacdne and the A/Caliỉomia/ 
07/2009 (H1N1) strain of virus was used in theirproductìon. 
The FDA has approved 4 monovalent vacdnes; 3 are 
inactívated and gìven inưamuscularly, while 1 is a live 
vacdne and is given inưanasally. The EMEA has approved 2 
monovalent inactìvated vacõnes containing adjuvants; 
both are given by intramuscular injectíon. Guidelines for 
the use o( these vaccines have been deveioped.1-4 WHO has 
recommended that an A/Caliỉomia/07/2009 (H1N1) strain 
of virus be induded in the inQuenza vacdne for the 2012- 
2013 northem hemisphere influenza season.5

1. CDC. Semm cros»>reacUve andbody response to a noveỉ ÌnHuenza A 
(HỈNỈ) vỉms aỉter vactínatíon with seasonal iniluenza vactíne. MMWR 
2009; 58:521-4. Also a vailable at: http://www.cdc.gov/mmwr/PDF/wk/ 
mm5819.pđ! (accessed 22/05/09)

2. Naúonal Center ỉor Immunỉzatíon and Respiratory Dỉseases, CDC. Use oí 
inQuenxa A (H1NỈ) 2009 monovalent vacdne: recommeQdadons of the 
Advisory Commitiee on ỉmmunizatỉon Practỉces (AƠP), 2009. MMWR 
2009; 58 (RR-10): 1-8. Aiso avaUabỉe aL hnp://www.cdcgơv/mmwr/ 
PD F/rr/rT5810.pdf (accessed 29/09/09)

3. WHO. WHO recoaunendations on pandemic (H1N1) 2009 vacdnes: 
pandemic (H1N1) 2009 bríeRng noce 2 (issued Ỉ3th Juỉy, 2009). 
Available ac http://www.whoânƯcsr/disease/swinefhj/notes/hlnỉ_ 
vacóne_200907l3/en/ỉndex.html (accessed 29/09/09)

4. DoH. Punher detaỉls about the RỈNỈ swine Qu vacdnatỉon programme 
2009-2010. Message from the Chieí Medỉcal Officer, Sỉr Uam Donaldson 
(Issued 13th August 2009). Avaỉlable at: http://www.dh.gov.uk/prod_ 
consum_dh/groups/dh_dỉgitaỉa$sets/documents/digỉtalasset/db_ 
1043I5.pdf (accessed 27/08/10)

5. WHO. Recommended composỉtỉon oí ỉnfluenza virus vactínes for use in 
che 2012-2013 northem hemisphere influenza season; February 2012- 
Available au http://www.who.im/influenxa/vaednes/virus/ 
recommendatíons/201202_recommendation.pdf (accessed 16/03/12)

Adverse Elkcts
As for vacdnes in general, p. 2375.1.

Local and systemic reactions may occur but are usually 
mild. Fever and malaise sometimes occur and severe íebrile 
reactíons have been reported particularly on giving whole- 
virion vacdne to children, aỉthough this type of vacdne is 
seỉdom used now. Flu-lỉke symptoms may fòllow the use of 
live, attenuated vacdnes.

Various neurological syndromes have been temporally 
associated with use of inũuenza vacdne, the most notable 
report being of the Guillain-Barré syndrome occurring aíter 
vacdnadon with inactivated swine iníluerưa vacdne in 
1976 (see p. 2395.1)

Effeds on the biood. Autoimmune haemolytic anaemia 
has been reported in two elderly women 2 to 3 days after 
vacdnation wíth an adjuvanted (MP59) infiuenza vacdne. 
Both women were treated vvith intravenous corticosteroids 
and other supportive treatment; one women died within 
48 hours while the dinical condidon of the other 
improved. The mechanism for this reacdon is probably 
molecular minũcry, although the role of adjuvants cannot 
be exduded.1
ỉ. Montagnanỉ s, tí aỉ. Autoỉoimime hemoỉytỉc aaemia ỉoỉlotvỉng MF59- 

adjuvanced ỉnfluenza vacdne administrađon: a rrport oí nro cases. Aiỉtt 
P ham aather 2011; 4 Ỉ: eS.

Effech on the eyes. For a discussion of bilateral eye red- 
ness, occumng as part of an oculorespiratory syndrome 
after iníluenza vacdnadoa see p. 2395.2.
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Effeds on tha nervous System. BBL'S PALSY. Betvveen Octo- 
ber 2000 and April 2001, the Swlss Drug Monitoring Cen- 
tre and the Univeráty of Zurich received 46 reports oỉ 
Bell's palsy occurring in patients who had used an inacti- 
vated tatranasal influenza vacdne (Nasaựlu). The manu- 
íacturers suspended distribution oí the vacdne and, aíter a 
subsequent study1 suggested a strong assodation betvveen 
the vacdne and the development of Bell's palsy, it was 
withdrawn hom dinical use.

1. Mutidi M .a a í. Use of the inactivated inưínasai inũum a  vacdne and 
iheriskot Bell'! palsy in Smtxerland. N Bngl J U tắ 2004; 3JO; >96-903.

ENCEPHAiOMYBIĨìS SYNDROME Three cases of acute ence- 
phalomyelitis syndrome have been repoited in Australia 
followmg vacdnatíon vvith a pandemic (H1N1) 2009 taílu- 
enza vacóne in previously healthy adults. They were all 
treated with intravenous methylprednisolone ỉor 3 to 5 
days; symptoms improved and weakness resolved in all 3 
patìents, although, in one patient, the paraesthesia per- 
sisted for 3 weeks after tteatment.1

I. Denholm JT. tí aL Acute encephalomyelỉtis syndromes assodated with 
H1N1 09 ỉnáucnza vacdnation. Neuroỉogy 2010; 75; 2246-8.

GUIUAIN-BAMẾ SYNDROME In 1976 a lhnited outbreak of 
iníluenza in the USA caused by a virus dosely resembltag 
the swine iníluenza virus led to the use oỉ a killed svvtae 
influenza virus vacdne.1 Aỉter about 45 million doses of 
the vacdne.:had beẹn given the vacdnation programme 
ceased because there vvas some evidence of a tẽmporal 
assoóation bẹnveen vacdnation and the onset oí a pãraly- 
tic polyneuropathy of the Guillain-Bané type. An epidẽ- 
miologic and dtaỉcal evaluation of these cases suggested a 
deSnite link betvveen vacdnation and the onset of the 
syndrome with extenáve paraiysis but no assodatỉon with 
the onset of lỉmited motor lesions.

Surveihance Systems have since investigated any possible 
llnk with che development oỉ Guillain-Barré syndrome. The 
Immunũatíon Saíety Review Commìttee in the USA2 
conduded in 2004 that the evidence was inadequate to 
either accept or rẹject a causal relationship with non-swtae 
tafluenza vacdnes used after 1976. This revievv had 
inspected reports submitted {rom 1990 to 2003 to VAERS 
(Vactíne Adverse Events Reporting System in the USA) but 
considered that such case reports were uninỉormative with 
respect to causality, although they were useíul ỉor 
hypothesis genetation. One suggestíon made by workers 
monitoring the VAERS da ta5 was the questìon as to whether 
Campybbaữer inỉection could be involved. InQuenza 
vacdnes have traditíonally been made in dúcken eggs. 
Campybbaứer is endemic in chickens and a known cause of 
Guillain-Bané syndrome.

In October 2009, the CDC'S Emerging Inỉectíons Program 
began actíve surveillance to assess the risk for Guillata- 
Barré syndrome after vacdnatíon with the monovalent 
unadjuvanted pandemic (H1N1) 2009 iníluenza vacdne. 
Preliminary resuỉts shovved an eỉevated, statistícally 
signihcant assodatíon between vacdnadon and Guillain- 
Bané syndrome. ư these Bndings are conũrmed at the end- 
of-surveillance anaỉysis, the excess risk ỉor Guillain-Barré 
syndrome (about 0.8 excess cases per 1 million vacdna- 
tíons) assoóated with pandemic (H1N1) 2009 influenza 
vacdne would be comparable to the excess reported for 
some trivalent seasonal influenza vacdne formulatìons 
(about 1 excess case per 1 million vacdnatìons) and much 
smaller than the risk seen during the 1976 swine influenza 
vacdnatìon programme (about 10 excess cases per 1 million 
vacdnatíons).4 From the Ist October until 24th November 
2009, 12 possible cases oỉ Guillain-Bané syndrome had 
been reported to VAERS. Aíter a review of these cases, 4 met 
Brighton Collaboratìon aiteria ỉor Guillata-Barré syndrome 
and 4 did not meet the criteria; 4 were stíll being reviewed.5 
A multỉnatíonal case-controlled study4 in 5 European 
counưies reported no increased rỉsk oí Guillain-Barré 
syndrome (after adjusdng for ỉlu-like illness and upper 
respiratory-tract iníections) fo]lowing vacdnation with a 
monovalent adjuvanted pandemic (H1N1) 2009 iniluenza 
vacdne.

1. Anonymous. lnfluenza and che Guỉliain-Barré syndrome. Lartcet 1984; 
tiỉ 850-1.

2. Stratton K, a  ai. ỉmmuniartion Safetỵ Reviewĩ infhienza vtetínes and 
murobgicaỉ compticaũom, Washington DC: The National Academỉes 
Press. 2004. AvaỉUble ac http://www.nap.edu/catalog.php7record_ 
id* 10822 (accessed 26/08/10)

5. Haber ĩ.e ta L  GuQUin*Bairé syndrome ỉolỉowỉng ỉnfluenza vacdnatỉon. 
JAMA 2004:292:2478-81.

4. CDC Prdỉmỉnary resuỉtK surveiUance ỉor Guilkin-Barré syndrome aher 
receỉpt ofỉnfluenza A (HỈN1) 2009 monovaỉent vacdne * United States. 
2009*2010. MMWR 2010; 59: 657-61.

5. CDC. Saíety oỉ ỉnOuaoa A (H1N1) 2009 monovaỉent vacdnes United 
States, October 1-November 24, 2009. MMWR 2009; 58: 1351-6.

6. Dìeleman J, tí aL GuỉBain~Bairé syndrome and ađỊuvanted pandemỉc 
inAucna A (H1N1) 2009 vacdne: muhỉiiatỉoDaỉ case*control study ỉn 
Burope. BMJ 2011; 343: d3908.

MULTÌPIE SOEROSIS. Analysis1 indicated that there was no 
assodadon between the use in the USA during 1976 oỉ 
influenza vacdnes containing a swine vừus component 
and the development oi multíple sderosis. Later anaỉysis 
by the Immunỉzation Saỉetý Review Commidee in the 
USA2 conduded in 2004 that the evidence ỉavoured rejec-

tíon oỉ a causal reladonship betvveen iniluenza vacdnes 
used in various years (indudỉng the swtae vacdnes oi 
1976) and telapse oỉ muldple sderosis but that the evi- 
dence was ỉnadeqúate to either accept or reject a causaỉ 
relatíonship with inddent muỉtiple sderosis.

1. Kurland LT. tí aL Swỉne flu vacdne and muỉtỉple sderosỉs. JAMA 1984;
. 251:2672-5.

2. Stratton K, tí aL ĩmmumzation Saftíy Rtvừw: ừiỊhưma vacdna and 
neuroỉoỹical ampUcations. Washỉngton DC: The National Academỉes 
Press, 2004. Aviỉỉabỉe at: http://www.nap.edu/catalog.php7record_ 
id*ỉ0822 {accessed 26/0S/Ì0)

NAPCOLEPSY. Cases oỉ narcolepsy, espedally in children and 
ađolescents, have been reported ỉollovvtag vacdnatìon 
with monovalent adjuvanted pandemic (H1N1) 2009 
influenza vacdnes; in most cases Pandemrix (manuỉactured 
by GlaxoSmithKỉtae) was given.1'4

In February 2011, the National Insdtute for Health and 
Welỉare (THL) of Pinland issued a prelỉminary statement 
following a retrospecrive registry-based revievv into cases of 
narcolepsy ìn Rnland between 2009 to 2010. A total oỉ 60 
cases oỉ narcolepsy were identíded in children and 
adolescents aged 4 to 19 years during this dme period and 
52 (87%) of themhadbeen vacdnated with Pandemrix. The 
tisk of narcolepsy in this age group was calculated to be nine 
times hỉgher for those vacdnated with Pandemrừứian for 
non-vacdnated persons. No increased risk has been seen in 
those over 19 years of age; no cases were noted in children 
under 4 years.2

In June 2011 the Medical Products Agency (MPA) in 
Sweden published their results of a revievv of all cascs of 
severe nârcolepsy with cataplexy during 2009 to 2010. Theứ 
review also supported a link between vacdnatíon with 
Pandemrìx and the risk oỉ narcolepsy in diiỉdren and 
adolescents aged 19 years and younger. A total of 81 cases of 
narcolepsy were iđentiSed in children and ađolescents 
duiing this tíme period and 69 (85%) oỉ them had been 
given Pandemrix vacdnatìon. Those vacdnated with 
Pandemrix were shovvn to have an almost 7-fold increased 
risk for diagnosis of narcolepsy with cataplexy compared 
with non-vacdnated persons.3

The number of casẽs reported hom Svveden, Finland, and 
Iceland have been higher than lor other countries; increased 
rates oỉ narcolepsy have not been reported from several 
other European countries, or bom Canada where a 
pandemic (H1N1) 2009 inỉluenza vacdne simỉlar to 
Pandemdx was used. An increased rate of narcolepsy has 
also not been reported following use of any other influenza 
vacdnes or for vacdnes against other diseases. It does not 
thereỉore appear that narcolepsy following vacdnatíon 
against pandemỉc influenza is a general worlđwide 
phenomenon and it may be that some unidentỉhed 
additíonal lactor was operatíng in Svveden and Pinland.1"4

Nonethdess, in July 2011. and íollovving a review oỉ the 
available infoimatìon, the European Medidnes Agency's 
Committee for Medỉdnal Products for Human Use (CHMP) 
recommended that Pandemrix vacdne should only be given 
to persons under 20 years of age if the recommended 
seasonal trivalent influenza vacdne is not available and if 
immunisatíon against H1N1 is still needed. Their investíga- 
tion conSrmed an assoáatìon benveen Panẩemrix and 
narcolepsy and indicated a 6- to 13-fold increased risk oí 
narcolepsy (with or without cataplexy) ta vacdnated when 
compared with unvacdnated children and adolescents; this 
risk corresponded to about an extra 3 to 7 cases ta every
100,000 vacctaated persons.4

1. WHO. Global Committee on Vacdne Saíety: statement oa narcolepsy 
and vacdnatkm (ỉssued 21st Aprỉl. 2011). Available at: http://www. 
who.ÍDƯvacdne_safety/topics/influenza/pjndemic/hlnl_saíety- asses- 
sing/narcolepsy_staiemenƯen/ (accessed 21/03/12)

2. National InÀỉtute ỉor Health and We!ỉare. National narcoỉepsy task 
íorce; interỉni report 31st January, 2011. Available at: http://www.thl. 
fi/thi-cỉỉefiơpdỉs/dcel82ỉb-651e-48al‘b018*3f774d6dỉ875 (accessed 
21/03/12)

3. Medical Products Agency. OccurTence oỉ narcoỉepsy with cataplexy 
among chiỉdren and adolescents in reỉation to the H1NỈ pandemỉc and 
Pandemrtx vacdnadons — resuỉts of a case inventory stuđy by the MPA 
in Sweden durỉng 2009—2010 (ỉssued 30th June, 2011). Avaỉlable at: 
http://www.lakemedelsverket.se/upload/nyheter/20Il/FiUlnventer- 
ing£rappon_pandennrix_ỉ 10630.pdf (accesseđ 21/03/12)

4. EMA. Assessment report: Pandenuỉx. (issued 21st July, 2011). Availabỉe 
at: http://www.ema.europa.eu/doa/en_GB/documentJibrary/EPAR_- 
_Assessment_Report_*_Variation/human/000832/WC500118056.pdf 
(accessed 21/03/12)

Effeds on the respirotory trad. For a discussion of respir- 
atory symptoms, occuntag as part of an oculorespiratory 
syndrome aíter tafluenza vacdnation, see below.

Henoch-Schõnlein purpura. Influenza vacdnation has 
been assodated with both development' and exacerba- 
tìon2 of Henoch-Sdiốnleta purpura.

1. Pateỉ u, tí aL Henoch*Schốnleỉn puipura aỉter ỉntiuaua vacdnation. 
3MJ 1988; 296: 1800.

2. Damjanov t  Amato iA. Progiession oỉ renal disease in Henoch- 
Schỗnlein purpura after ỉnAueiua vacdnation. JAMA 1979; 242:2555-
6.

Oculorsspiratory syndrome. Durtag 2000 to 2001, an 
tacreased taddence of ocular and respiratory eữects was 
reported ta Canada ta 960 patíents, 96% oỉ whom had

received a spedEc split virion tafluenza vacctae (Flưviral s/ 
F) . 1 Symptoms taduded bilateral redness oỉ the eyes and 
ỉadal oedema with coughtag, wheeztag, tightness oi the 
chest breathtag .diỉBcuỉty, or sore throat and vvere collec- 
tìvely termed ocuỉorespiratory syndrome.1-2 It was postu- 
lated that the synđrome might be due to many microag- 
gregates of unsplit viruses present ta the vacdne. A study5 
ustag an improved ỉormulatíon of the vacctae íound that 
oculorespiratory symptoms stíll occurred ta 6.3% of redpi- 
ents and that, stace the improved ỉormuladon was other- 
wise mtaimally reactogenic, sudt symptoms might be 
associated with tafluenza vacdnes ta generaL A subse- 
quent study4 oỉ tafluenza vacctaatíon among persons pre- 
viously aỉQicted by oculorespiratory syndrome was halted 
early ovvtag to a 33% rate of recurrence of symptoms 
vvithin 24 hours. The authors conduded that previously 
aíOiaed patíents should be vvamed oỉ the risk of recur- 
rence but that episodes of recurrence were usually mild 
and well tolerateĩ4

1. National Advỉsory Commỉttee on Immunlzaúon. Suppỉementary 
statemenỉ íor che 2001*2002 season: influenza vạcdnation oỉ persons 
who experỉeĐad ocuto-respừatory syndrome ỉoỉlowỉng prevỉous 
ỉnfluenza vacdnation. Can Commun Dừ Rgp 2001; 27 (Nov.15): 1-7.

2. Bouỉỉanne N, d  aL Cllnlcal manỉfestations and ỉnddence of oculo* 
respỉratory syndrome ỉoBowỉng ỉnfluenza vacdnatlon—Quebec 2000. 
Can Cammttn Dờ Xtp 2001; 27: 85-90.

3. Sdkeỉỉde DW, «t ÒL Ocular and respỉratory symptoms attxỉbutable to 
tnactivated spUt ỉnfluenza vaatine: evidence hõm a conừoỉỉed trỉaỉ 
ỉnvoMng aduỉts. ơ in  ĩnỊèct Dừ 2003; 36: 850-7.

4. Skowronski DM, tí ai. Randomteed, double-blind, placebo-conữoDed 
triaỉ to assess the rate oỉ recuxrence of oculorespiratory syndrome 
íolkmíng ỉnfluenza vacdnation among persons prevỉously aữected. ơin 
ỉnfeữ Dừ 2003; 37: 1059-66.

Precautions
As íor vacdnes ta general, p. 2375.2.

Whole-virion tafluenza vacdne is not recommended for 
use ta children because oỉ the tacreased risk of íebrile 
reactíons. Split-vứion and surỉace-antìgen vacdnes are, 
however, suitable for children and iníants and are vvidely 
used in mass immunisation campaigns. Live, attenuated 
vacdnes should not be given to dũldren and adolescents 
younger than 18 years of age who are also receivtag 
saiicylates because oỉ the assoáatíon oi Reye's syndrome 
with salicylates and wild-type tafluenza taíection. 
Salicylates and salicylate-contataing Products should be 
avoided ỉor 4 vveeks followtag vacdnation.

Recommendatíons on iníluenza vacctae use ta subjects 
with egg allergy are discussed below.

Vacctaadon should be postponed in patíents with actíve 
taíection or acute ỉebrile illness.

Asthma. There have been reports of exacerbations of 
asthma after tafluenza vacdnatíon,1-2 but reviews3-4 have 
conduded that evidence of a causal relationship is lacktag 
and that any risk of exaceibadon which might exist is out- 
vveighed by the risk of tafluenza itself. Chronic respiratory 
disease, tadudtag asthma, is an tadicatíon for tafluenza 
vacdnatìon ta both the UK and USA. A systematíc revievv 
has supported the use of taactìvated vacdnes for patíents 
with chronic obstnicdve pulmonary disease.5 A lurther 
systemadc review, however, has conduded that, while 
there ỉs no signidcant taaease in asthma exacerbatíons 
immediately aíter vacdnation (at least with taactìvated 
influenza vacdnatíon), uncertainty rematas about the 
degree of protectíon that vacdnation adords agatast 
asthma exacerbatìons aỉter taũuenxa taỉectíon.4

1. Hassan wu, tt aí. Iníluenu vacdnatíon in asthma. Lanat 1992; 339; 
194.

2. Nicholson KG, It aL Randomúcd pUcebo-conlrollcd crossovcr ttial on 
eBea of inactivated inũucnxi vacóne on pulmonary íunction in 
asthma. Ltm at 1998: 351: 326-31.

3. Watson JM . et aì. Does íníluenxa ỉmmunỉsatíon causa exacerbatlons of 
chroníc aỉrílov* obsmiclỉCMi or asthma? Thoráx 1997; 52: 190-4.

4. Paric CL Prank A. Does intlunua vacõnation cxaceibaie atihma? Dwg 
Sa fo  1998; 19; 83-8.

5. Poole p. a  al. Influenza vacdnc lor patienis with cbroníc obsmiaive 
pulmonaiy dbease. Availablc in Hie Coctarane Databasc o( Systematic 
Rtvicvvs: issue 1. ChichesteR John Wiley; 2006 (accesscd 04/05/06).

6. Catcs CJ. tí al. Vacdnes for prevenđng influenza in people vvith astbma. 
Available in The Cochrane Database of Systematic Revirws; bsue 2. 
Chichesten John WBey; 2008 (accessed 09/06/08).

Diognostic tests. False-positíve screening enzyme-ltaked 
immunosorbent assays (EỈISAỉ) ỉor antíbodies to HIV-1, 
HTLV-1 and hepadtìs c virus were reported ta blood 
donors who had recentìy received taíluenza vacdne.1 The 
reaction was attributed to cross-reactívity of the test kít ta 
use at the tìme with non-spedfic IgM.

1. Anonymous. False-poátỉve serologic tests for human T-cell lympho- 
nopic virus type 1 among bỉood donors íoỉlowỉng iníluenza vacdnatíon, 
1992. JAMĂ 1993; 269; 2076 and 2078.

Egg aBergy. Stace most tafluenza vacdnes are grown ta 
cell cultures of chick embryos and may contata residual 
egg proteta (ovalbumta), licensed produa taỉormatíon 
generally contra-tadicates their use ta tadividuaỉs with a 
history of hypersensitíviry reacdons to egg. Howevẹr, ta 
recent years, tafluenza vacdnes with a very low ovalbu- 
min content (< 120nanograms/mL) have becomè avail-



2 3 9 6  Vaccines Immunoglobuỉins a n d  Antisera

able and have been used saíely in some patíents with an 
allergy to eggs. Egg-free vacdnes are also now available.

In the UK, the Department oỉ Health has issued1 the 
following advice when immunising subjects with an allergy 
to eggs:
• subjects with a history of anaphyUvds to eggs or with tgg 

allergy and uncontrolỉed astkma should be given an egg- 
free vacõne or, if unavailable, a vacdne with an 
ovalbumin content of < 12 nanograms/mL can be given 
in a hospital setting.

• all other subjects with aỉỉergừs to eggs may be given egg- 
free vacdne or a vacdne with an ovalbumin content of 
< 12nanograms/mL.

• vaccines with ovalbumin content (> I20nano- 
grams/mL) or where content is not stated should not 
be given to egg-allergic individuals.

It should be noted that ovalbumin concentratìons can vaty 
hom season to season and between lots for a given vacdne.

Guidelines for the use of iníluenza vacdnes in persons 
with a history of egg allergy have also been provided by 
authorities in the USA.2

1. DoH. Ỉmmuniỉũlion Against ỉnfeaious Disease 2006: T he Green Book'.
Available at: http://www.dh.goy.uk/PoUcyAndGuidance/
HeaỉthAndSocialCareTopics/GreenBook/GrecnBookGcnerallníorma- 
tion/GreenBookGeneraiArũcle/Cs/en?CONTENT ID*4097254&ch- 
k*isTÍGX (accessed 11/07/12)

2. CDC. Prevention and coatroi oí influenza with vaccines: recommenda- 
rions oi the Advisory Coramittee on Immuniiarion Practices (ACIPỊ. 
2011. MMWR2Q\ 1; 60: 1128-32. Alsoavaỉỉabỉeat http://www.cdc.gov/ 
mmwr/pdf/wk/mm6033.pdí (accessed 13/07/12)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiRes influenza vacdne 
as not porphyrinogenic; it may be used as a drug of lirst 
choice and no precautions are needed.1

1. The Drug Dntabase íor Acute Porphyria. Avaíìable at: http://w w w . 
dnigs-porphyria.org {accessed 26/10/11)

Interactions
For the effect of influenza vacdnation on some other drugs 
see under Phenobarbital Sodium. p. 538.1, Phenytoin 
Sodium, p. 545.2, Theophylline Hydrate, p. 1236.3, and 
Warfarin Sodium, p. 1535.2.

Preparatíons
Proprietary Preparations (deuíls are given in Volume B)
Single-ingredient Preparaíions. Arg.: Agrippal' Begrivac Fluad; 
Fluarix; Inũexal; InQuvac; Isiỉlu Zonale; Isúvaq Mutaghp; Nil- 
grip; Vaxigrip; Austral.: Fluad; Fluarix; Fluvax; InAuvac Intan- 
za; Panvax; Vaxigrip; Austria: Addigript; Batrevact; Begrivact; 
Fluad; FluVacdnol: InRexal: InQuvac Intaiua; Sandovac; Vaxi- 
grip; Belg.: a-Rix; Agrippalt; Fluad; Inflexal+; Inũuvac S; Intan- 
za; Pandemrix; Vaxigrip; Braz.: Agrippalt; Vađna Contra Gripe; 
Vadna de Virus Inativado Contra Gripe: CanatL: AgiiRu: Are- 
panrix; Fluad; FluMist; Fluvirat Influenza A (H1N1) Monova- 
lent Vacdnet; Iníluvac; Incanza; Vaxigríp; Chile-. Begrivac Bio- 
Flu; FluariX' Fluazun Inllexal; InQuvac Mevac-Flu; Vaxigrip; 
China: Agrippal Anflu (í/F3fcịí); FIuad (XiỊẺ);
Fluarix (ÍSÍSiLiỄ); Fluvax (í£fê/l); Fluviral; Indexal (S S ií); 
Inlluvac OS-t̂ õT); Panflu 1 (BMtSMS); shi Pu u  Er *Jft); 
Vaxigrip (/UKX); Ying Fu Nlng Ying Te Fu Lu
ISIS); Yu Gan Ning (10®*?); Cz.: Aũunov; Begrivac; Celvapan; 
Daronrix; FIuad; Pluarix; Fluenz; Focetria; Podivia; IDflu; 
InHexalt; Inũuvac Intanza; Optaílu; Pandemrix' PreHucel; Pre- 
pandrix; Pumarix; Vaxigrip; Denm.: Agrippal; Begrivac Fluad: 
Fluađx; Fluenz: Inílexal; Inỉluvac Intanza; Mutagrip; Pandem- 
rixt; Vaxigrip; Fi«.: Agrippal; Begrivact; Fluarix; Fluparf; 
FIuvirũiỶ: Inílexab Inỉluvac; Preữucel; Vaxigrip; Fr.: Agrìppab 
Celvapanỷ; Fluarix; FluvirineỶ; Pocetria; Gripguard; Humenzaf; 
Immugrip; Iníluvac Intanzaf; Mutagript; Pandemrixt; Panen- 
zaf; Previgript; Vaxigrip: Ger.: Addigript; Afluria; Begrivach 
Fluad; FluVaccinolf; Inỉeaovac Flu; Inílexalt; Inũusplit SSW; 
biũuvac Intanza; Mutagrip; PreOuceL' Gr.: Addigrip; Agrippal’ 
Evagrip; Fluarix; Inũexal; InHuvaq Mutagrip; Vaxigrip; Hong 
Kong: Agrippal; Fluadf; Fluarix; FluMist; Fluvax; Fluzone; 
InBexal; Inũuvac Intanza; Vaxígrip; Hung.: AgríppaL' Begrivac 
Fluarix; Fluval; IDflu; InRuvac Vaxigrip; India: Fluarix; Indon.: 
Agrippal; Fluarix; Vaxigrip; Irt: Addiflu+; Aũunov; Agrippal; 
Begrivac Celvapan; Daronrix; Enzira; FIuarix; Focetria; Fodi- 
via; IDflu; Inũuvac; Intanza; Invivact; OptaĐu; Pandemrix; Pre- 
Qucel; Prepandemic Iníluenza Vacdne; Prepandrix; Pumarix; 
Israel: Agrippab FIuad; Fluarix FluMist; Fluvirint; Focetria; 
Iníluvac; Pandemrix; Vaxigrip; ItaL: Adiugrip; Agrippal; Fluad; 
Fluarix; InBexal; Influpozzi; InUuvac S; InQuvirust; IsiQu V; Ia- 
grip Zonale; Mutagrlp; Vaxigrip; Malaysia: Agrippab Pluarix; 
Huvax; Inỉlexal; Inũuvac; Vaxigrip; Mex.: Agrippalt; Fluatix; 
Fluzone; Neth.: AAunov; Ailuria; Agrippab Arepanrixt; Batre- 
vac Celvapan; Daronrix; Fluarix' FIuenz; Fluvax; FIuvirint; 
Focetria; Fodivia; IDŨu; InQexal; Influjedf; InAuvac Intanza; 
Invivact; Mutagrip; Optaílu; Pandemrix; Preũucel; Prepandrix; 
Pumarix; VacdAu; Vaxigrip; Vepaceb XanaQu; Norw.: Begri- 
vacf; Celvapan; Fluarix; Inũuvaq Invivact; Pandemrix; Preflu- 
cel; Vaxigrip; NZ: Celvapan; Pluarix; Fluvax; InRuvaq Intanza; 
Panvax; Vaxigrip; Phũipp.: Agrippal; Fluadf; Pluarix; Inũexab 
Iníluvac Vaxigrip; Pol.: Ailunov; Arepanrix; Begrìvaq Celva- 
pan; Daronrix; Fluarix; Focetria; Fodivia; Humeiưa; IDflu; 
Inũexal; Iníluvac; Intanza; OptaAu; Pandemrix; Vaxigrip; PorL:

Addigript; Aũunov; Batrevact; Celvapan; Chiroũu; Daronrix; 
Fluad; Fluarix; Fluviiin; Focetria; Fodivia; lD8u; InUexal; 
InAuvaq Intanza; Invivaq Istivaq OptaQu; Pandemrix; Prepan- 
dtỉx; Vaxigrlp; Rus.: Agrippal (ArpHnnaa); Begrivac (CetpiuaK); 
Fluarix (dnioapHKC); Fluvaxin (<t>JHOBAKCIÍH); Grilor 
ITpHẬọp); Grippol (rpHĩmoa); Grippovac (ĩpMnnoBaKi; Inũexal 
(HHiịưieKcaa); Inũuvac (HH<tuuoaaK); MonoGrippol 
(MoHorpHnnon); OmiFIu (OpHH<t>njo); Pandeũu (naHaeiịuDO); 
Ultravac (ynsxpaBax); S.Afr.: Agrippal; Fluarix; FIuvirinf; 
Inũuvaq Mutagript; Vaxigrip; Singapore: Agrippal; FIuadt; 
Fluarix; Fluvax; Induvaq Intanxa; Vaxigríp; Spain: Chiroílu; 
Chiromas; Fluarix; Fluenz; Gripavaet: Inũuvac; Intanza: Levri- 
sont; Mutagrip; Serinũu+; Vac Antigripalt; Vacuna Antigripab 
Vaxigrip; SwetL: ARuria; Fluarix: InHexal; InQuvac; Pandemrix 
Preũucel; Vaxigrip; Switz.: Agrippab Celtura; Fluad; Fluaríx; 
Foceưia; InAexal; Inũuvac; Mutagrip; Thai.: Agrippal; Begri- 
vacf; Fluad; Pluatix; Fluzone; Inílexal: Inỉluvac; lntanza; Vaxi- 
grip; Turk.: Agrippalt; Fluarix; Inũexal; InQuvaq Intanza; Vaxi- 
grip; UK: AgripDal; Begrivac Celvapanỷ; Enára; Fluarix; 
Fluenz; Fluvirin; Focetria; Imuvaq Inũuvaq Intanza; Invivac; 
Mastafluf; OptaQu; Pandemrixt; ViroAu; Ukr.: ỉnQexal
(HH<Juiexcan)t; InOuvac (HHỘnyaax); USA: Aíluria; Agrifluf; 
Fluarix; Flublok; Flucelvax; FluLaval; FluMist; Fluvirin; 
Fluzone; Influenza A (H1N1) Monovalent Vacdne; Tn(luenza A 
(HINI) Monovalent Vacdne; Influenza A (HINI) Monovalent 
Vacdne; In(luenza A (H1N1) Monovalent Vacdne; Veneỉ.: 
Fluarix; lsiHu; Vacuna PuríOcada.
Homoeopathic Preparatkms. Austria: Globuli gegen Grippe; 
Metavirulent; Fr.: Homeomunil; Cer.: metavirulent; Neth.: 
Dolivaxilt; Smtz.: meuvinilent.
Pharmacopoeial Prepararions
Ph. Eur.: Inactivated Influenza Vactìne (Split Virion, Inactỉ- 
vated); Influenza Vacdne (Surlace Antigen, rnactivated); 
Iníluenza Vacdne (Sudace Anúgen, Inactivated. Prepared in 
Ceíl Cultures); Iniluenza Vaccine (Surface Antigen, Inaaivated. 
Virosome); Influenza Vacdne (Who!e Virion. Inactivaced); 
Inlluenza Vaccine (VVhole Virion. Inactivated, Prepared in Cell 
Cultures).

Japanese Encephalitỉs Vaccines
Vacunas de la encelalitis japonesa.
ATC — J07BA02.

Uses and Administration
Two types of inactivated Japanese encephalitís (JE) vaccine 
containing either the Nakayama or the Beijing-1 strain of 
the virus and grovvn in mouse-brain tissue have generally 
been used for active immunisation against encephalitis due 
to JE vdrus. The Nakayama strain vacdne produced in Japan 
was vvìdely available íntemationally, but produalon has 
been stopped. Another inactivated JE vacdne is made in 
China £rom the Beijing-3 stra in of JE virus and grown in 
Syrian hamster kidney-cell cultures. This vacdne has been 
replaced in the Chinese vacdnation programme by a live, 
attenuated JE virus (strain SA 14-14-2) vaccine that is also 
produced on primary hamster cells. Most recently the 
vacdne IC-51 (an inactivated. adsorbed JE vacdne also 
based on the sưain SA 14-14-2, and manuỉactured in 
cultivated Vero cells) has been approved for use in several 
countries. JE vacdnes are vvidely used in China, Japan and 
other parts of Asia where JE is endemic and may torm part 
of the WHO Expanded Programme on Immunization. 
Vacdnation is recommended for visitors to rural areas oi 
South East Aỉia and the Far East where inỉection iỉ endemic 
and where the visit is to be ỉor more than one month; it is 
also recommended for shorter visits in individuals likely to 
be at exceptional risk.

In the UK, two inactivated JE vacdnes are available; one 
containing Nakayama sơain grovvn in mouse brain and the 
other manuỉactured in cultivated Vero cells.

Children Erom 1 year o! age to under 3 years of age who 
are non-immune travellers may be given 3 doses each of 
0.5 mL of inactivated mouse-brain vacáne subcutaneously 
at 0, 7 to 14, and 28 to 30 days. Children from 3 to 17 
years of age may be given 3 doses each of lmL; íull 
ímmunity will take up to one month to develop after the 
last dose. An abbreviated dosage schedule has been 
suggested (for those aged 3 to 17 years) if time is not 
available for this Standard schedule; two doses at 0 and 7 
to 14 days or 3 doses at 0, 7, and 14 days may be given. A 
booster dose should be given 12 months aher the 
prúnary immunisation course and then at 3-year 
intervals.
Inỉants and children bom 2 months to under 3 years of 
age may be given 2 doses each of 0.25 mL of the 
inactivated Vero cell vacãne intramuscularly at 0 and 28 
days. Children bom 3 years of age and adults may be 
given 2 doses each of 0.5 mL; full immunity will take up 
to one week to deveỉop after the last dose. Ã booster dosẽ 
should be given to adults 12 to 24 months after the 
pdmary immủnisation course, beỉore potential re- 
expostưe to JE vừus. Those at continuous risk for 
acquiring Japanese encephalitis should receive a booster 
dose at month 12 aỉter primary immunisation.

In the USA an inactivated vacdne manuíactured in 
cultivated Vero cells is available. It is licensed for use in 
adults (or hom the age of 17 years); the vacdnation 
schedule is simỉlar to that used in the UK. For those less than 
17 years oỉ age, the CDC recommends enrolment in an 
ongoing dinical study, giving the inactivated Vero cell 
vacdne off-label, or obtaining a vacdne at an intemationaỉ 
travellers' dinic in Asia.

In areas vvhere JE is endemic, primary immunisation 
vvith inactivated vacdnes has been given according to a 
diãerent schedule. Although the ages and schedule of 
subsequent boosters varies in dưỉerent countries, the same 
schedule is used for prímary immunisation. The first dose is 
given at age 6 months to 3 years according to the country, 
but in all cases is followed by a second dose 1 to 4 weeks 
later and then a third aíter 1 year. Live attenuated Japanese 
encephalitis vacdnes are also used, in single or 2-dose 
schedules (see below), in some countries in the Far East 
where disease is endemic.

Guidelines and recommendations.
ỉ. WHO. Japanese cncephaliús vacdnes: WHO position paper. Wkiy Epùiem 

Rec 2006; 81: 331-40. Also avaỉlablc a t  http://www.who.ini/ 
immunization/wer8134japanesc%20enc«pha]insMAug06.positỉon%

Ị 20paper.pdf (acccsscd 23/06/10)
Ị 2. DoH. ỉmmunisatian Against bifeaious Diseau 2006 (updated 14th March.
I 2013): T he Green Book'. Available atỉ https://www.gov.uk/
Ị govemmem/pubUcatỉons/green-book-the-compỉete-current-edition
i (accessed 18/04/13)
' 3. CDC. Japanese encephaUtỉs vaccines: recommendatỉons oi the Advisory

Commìttee on Immumzation Practíces (ACIP). MMWR 2010:59 (RR-ỉị: 
1-27. Also availabỉe at: http.7/www.cdc.gov/mmwT/pdi/rr/rr5901.pdf 
(accessed 2Ỉ/06/I0)

4. CDC. Updatc on Japanese encephaiitis vacdne íor chỉlđren: United 
States. May 2011. MMWR 2011; 60: 664-5. Also available at: http:// 
www.cdc.gov/mmwr/preview/mmwrhimi/mm6020a6.hun (accessed
21/02/13)

5. CDC. Recommendatỉons ỉor use of a booster dose oỉ inaccivated vero cell
culĩure-dcríved Japanese encephalitỉs vaccine: Advisory Committee on 
tmmunỉza(ion Practices. 2011. MMWR 2011; 60: 661-3. Aỉso available 
ar: http://\vww.cdc.gov/mmwr/preview/mmwrhtml/mm6020a5.htm
(acccssed 21/02/13)

Inactivated Japanese encephalitis vacdnes grown in 
mouse-brain tissue have been vvidely used in Asia lor some 
years. In Japan, the incidence of the disease has decreased 
since the inơoduction of nadonvvide vacdnation in the mid- 
196ŨS. Recently another ínactivated vacđne, IC-51, based 
on the strain SA 14-14-2 and manufactured ÚI cultivated 
Vero cells, has been approved lor use.1"*

A live attenuated vaccine, SA14-14-2, is widely used in 
China and is replacứig the use of ínactivated vacdne. 
Studies5-6 with the Iive attenuated vacdne shovved that 2 
doses given a year apart were 97% eHective in an endemic 
region of rural China. Similar results were obtained when 
the interval between doses was reduced to 1 to 3 months. A 
hirther case-conơol study7 in Nepal lound that single-dose 
administration was more than 99% effective.

Other vacdnes are under development toduding 
recombinant DNA and chimeric vacdnes. Recombinant 
vaccũies delivered using poxvirus vectors were also 
investigated but research appears to have been halted.8

1. Tauber E  rt ai. Safety and immunogenidty of a VeTO-cell-derived. 
inactivated Japanese encephaHtỉs vacdne: a non-iníeriority. phase nL 
randomised controlỉed tríal Lancet 2007; 370: 1847-53.

2. Ouggan ST. Plosker GL Japanese encephaỉỉtỉs vacúne (inactivated, 
adsorbed) [DOARO]. Drugs 2009; 69: 115-22.

3. KoUarỉtsch H. et ai. IC51 Japanese encephaUtỉs vacdne. Expert Opin Bioí 
Ther 2009; 9: 921-31.

4. ielinek T. Ixiaro: a new vacdne against Japanese encephalitis. Expert Rrv 
Vacânes 2009; 8: 1501-11.

5. Hennessy s, et ai. Etíectiveness oỉ lỉve-attenuated Japanese encephalids 
vacdne (SA14-14-2): a case-control study. Lancet 1996; 347: 1583-6.

6. Tsai TF. et aỉ. ỉmmunogenidty of live anenuaced SA 14-14-2 Japanesc 
encephalỉtíỉ vacdne—a comparíson oí 1- and 3-month immunôatíoQ 
schedules. J InỊta Dis 1998; 177: 221-3.

7. Bisca MB, tí ai. EÍHcacy of sỉngỉe-dose SA 14-14-2 vacdne against 
Japanese encephalitỉs: a case comrol study. Lanat 2001; 358: 791-5.

8. Schieler KL tt ai. Vacdnes íor preventỉng Japanese encephalids. 
Avaỉỉable in The Cochrane Oatabase of Systematíc Revỉew$; Issue 3. 
Chichester John WUey; 2007 (accessed 11/04/08).

Adverse Effects and Precautions
As for vacdnes in general. p. 2375.1.

Hypersensitivity reactions induding urticaria, angio- 
edema, hypotension. and dyspnoea have been repotted 
mainly in travellers bom non-endemic areas. In May 2005 
the Japanese govemment suspended routine vacdnation 
with mouse brain-derived vacdne in response to a report of 
acute disseminated encephalomyelitis after vacdnation; 
hovvever, a causal link has not been established.

Persons with unstable neurological conditìons, induding 
convulsions ứi the past year, may be ac higher risk of 
adverse events. It is suggested that vacdne should not be 
given to those who are recovering bom acute disseminated 
encephalomyelitis or to those with Guillain-Barré 
syndrome, multiple sderosis, or other demyelinating 
disorden.

The IC-51 vacdne, which is manuíactured in cultured 
Vero cells and contaũis no gelatin or animal protein, should 
theoretically reduce the potential for hypersensitivity and 
neurological reactions.

All cross-reíerences reler to entries in Volume A
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Interactions
As for vacõncs in general, p. 2375.3.

Preparations
Proprietary Preparations (details are given in Volume B)

Singie-ỉngrsdient PrepareHons. AustraL: JE-Vaxf; Jespecu Aus~ 
trũr. briaro; Belg.: Ixiaro; Ctmad : Ixiaro; JH-Vaxf; Chinar. Ai Pu 
Sheng (S 4 t£); An Kang (ícJí); Jieyiwei (ỉSỉíít); Cz.\ briaro; 
Denm.: Ixừro; Fr.: briaro; Ger.: Ixiaro; India: Jencevac Irt: 
Ixlaro; Israet. Txiaro; Jpn: Encevac Jebik V; Netk.: Ixiaro; 
Norui.: Ixiaro;. NZ: Tespect; PoL: Ixiaro; PorL: briaro; Spain: 
Ixiaro; SwecL: Ixiaro; Switz.: Ixiaro; Thai.: CD Jevax' -TE- 
Vacdnet; ơlò Ixiaro; USA: Ixiaro; JE-Vaxf.

Jellyfísh Venom Antisera
Antídoto contra las picaduras de medusa; Antisuero contra 
el 'veneno de la medusa; Jellyftsh Antivenins,- Jeỉlyfỉsh 
Antivenoms.

Uses and Administration
An antísemm for use in the management of severe stings by 
the box jeUyfish or sea wasp OÚTonex Ịleckeri is available in 
Australia. The preparation contains the sped&c antitoxic 
globulins that neutralise the venom of chironex Ịleckerì and is 
prepared from the serum of sheep immunised with the 
venom of the box jellyfish.

Box jeilyfish antivenom is usually given by the 
intravenous route in a dose of 20 000 units. Altematively, 
óOOOOunits may be injected intramuscularly.

JeOyfish stíngs. Many stings caused by the box jeQyfish 
Chironex Ịleckeri are oỉ little consequence and can be mana- 
ged by sũnple Ẽrst aid measures; hovvever, some can be 
rapidly ỉatai so immedỉate assessment is vital.1 Eragments 
oỉ tentade adhering to the skin should be inactivated by 
the applícation of vinegar or 3 to 10% acetic add solution. 
Cardiopulmonary resusdtation may be necessary ÚI severe 
cases. The antiserum can be eữecdve if given quickly and 
in adequate dosage,13 although use is mainỉy reserved for 
those with cardiorespixatory instability, severe pain rehac- 
tory to opioid analgesics, or at risk of signihcant scarrìng.1-3 
Some experimental evidence suggested that verapamil 
might be useful ỉor treatment of the cardiotoxic ehects of 
the venom and allow more time for the antiserum to exert 
its action,1-4 but it is now considered to be 
contra-indicated.3 Some have suggested that the Otironex 
Ịleckcrì antíserum may be eữective for severe envenoma- 
tion by related spedes.3-5

Irukandji syndrom e consists of several hypercatechola- 
minergic symptoms (such as generalised pain, distress, 
hypertension, cardiomyopathy, and pulmonary oedema) 
arising hom envenomation with the small box jellyfỉsh 
Caruláa barrusi-1-4-7 Treatment is essentially symptomatic 
and supportive. The ơtinmex Ịìeckeri antivenom is not 
eííectìve.5-5-7 Acedc add may also be helpíul for stings by 
related spedes (see p. 2427.1).

1. Baỉỉey PM, tí  ai. ieỉỉyữsb envenoming syndromes: unknomi toxíc 
mechanísms and unproven therapies. Meắ J Ausi 2003; 178: 34-7.

2. Penner PJ. tí al. Successhil use oí chironex antỉvenom by members of 
tbe Queensỉand Ambuỉance Transport Brigade. Mtd J Atat 1989; 151: 
708-10.

3. TĩbbaOs J. Austraỉỉan venomous jelỉyfìsh. envenomation syndromes, 
toxúu and therapy. Taxkort 2006; 48:830-59.

4. Buraett JW. The use of verapamiỉ to treat box-jellyfish sôngs. Med J Aust 
1990; 153: 363.

3. Penner PJ, WUUamson JA. Woridwidc deaths and severe envenomatíon 
from je0yfish súngi. Mat J Autt 1996; 165:658-61.

6. Macrokanis CJ, tí aL Irukandji syndrome ỉn northexn Westem Austialỉa: 
an emerging heaỉth pioblem. Med J Aust 2004; 181:699-702.

7. Nkkson CP. tí al. ĩrukandjỉ syndrome case series from Anstraỉỉa's 
tropỉcaỉ Northeni Terrỉuxy. Am  Emerg Meắ 2009; 34: 393-403.

Adverse Eữects and Precautions
As for antìsera in general, p. 2373.1.

Leishmaniasis Vaccines
Vacunas de la leishrnạnlasiỉ .̂ V

PrọẠVe
Vacdnes containing Làskmanùt spp. are under investigatìon 
in an anempt to prevent cutaneous leishmaniaás.

The inocuỉation of an iníective strain oỉ a Lcừhmania sp. 
into the skin. a technique knovm as leishmanisation, has 
been used to protea against cutaneous leishmaniasis 
(p. 922.1). Aỉthough the technique has been standardised it 
is not generally recommended since large, slow-healing 
lesions have occurred in some patìents. There is currently 
no eữective vacdne for any form of leishmaniasis. Fừst- 
generation vacdnes contaỉning killed leishmania] promas- 
tigotes, with or without BCG as an adjuvant, have been 
developed and tested in humans. These have conỉerred 
some protection against cutaneous disease but it has waned 
relatively‘quiddy in some cases. They have not been ỉound 
to conter protection against visceral leishmaniasis 
(p. 923.1). Studies are ongoing investigatỉng the use of 
alum as an adjuvant. There is also hirther investígation into 
second-generation vacdnes using diSerent approaches such 
as the use of surỉace antigens (gp63 and lipopho- 
sphoglycan), promastigote antígen bom L. amazonensừ, 
enzyme receptor (LACK), Thl-driving adjuvant such as 
interleukỉn-12, oligodeoxynudeotìdes with leishmanial 
antigens, or recombinant leishmanial antigen (TSA, 
Lmsn-l), all of which have coníerred some protection in 
mừe. A glycoprotein-enriched L. donovani promastigote 
vacdne (Leừhmunt) is available for prophylactic veterinary 
use in Brazil. DNA constructs encoding gp63 and LACK 
have also coníeưed protection against L  maịor te mia. A 
chimeric vacctee has also been developed combining three 
leishmanial antìgens (LeIF, LmSTT-1, and TSA) in 
monophosphoryl lipid A adjuvant but had, at best, mixed 
results te stuđies Ũ1 dogs. Attenuated vacdnes prepared by 
gene deletion have shown promise te mice. The saliva of 
sandũies (the vector) seems to enhance iníectivity, and 
vacdnes agatest salivaiy or gut antigens oí the tesect have 
also been tavestigated.
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5. WHO. State oỉ the art ot oew vacdnes: research & deveỉopment 
(January 2005). Avaũabỉe at: bttp://www.who.inưvacdne_research/ 
documeius/Dip%20814.pdf (accessed 27/08/10)

6. Paỉatnik-de-Sousa CB- Vactínes ỉor ỉeỉshnuniasis in the ỉore Corning 25 
years. Vacchu 2008; 26: 1709-24.

Leprosy Vaccỉnes
Vacunas de la lepra.

Profìle
Vacctees against leprosy induding those usteg Mycobacter- 
ium leprae, as well as othér mycobaaeria, are under 
investigation. A kiUed vacdne has been developed Ú1 India 
ỉor use as an adjuna to Standard multidrug therapy te the 
ưeatment of leprosy. Although studies of new vacctees are 
continuing. BCG vacđne (p. 2378.3) also appears to be 
eíỉective.

Leprosy vacdnes are  being srudied both  to  p rev en t 
iníeaion with Aí. ỉeprae (immunoprophylaxis) and to 
prevent disease te iníected tedividuab (immunotherapeu- 
tic). Attempts to develop a vacdne against leprosy are based 
on the assumptíon that inductíon of a cell-mediated 
immune response to Mycobacterium leprac wilỉ lead to 
protection against the badllus. Several vacdnes have been 
studied and indude BCG, BCG plus heat-kllled M. leprat, 
heat-kiUed Mycobađírium w. and ICSC (Indian Cancer 
Research Centre) badllus. The íortuitous Sndteg that BCG 
vacdne, which is inexpensive and widely available, is 
eỉỉective agatest leprosy has iroportant únplications for 
leprosy conưol. Considerable im m unoprophylaxis 
agatest leprosy is aííorded by BCG vacdnation (see 
p. 2378.3), and a study te Malavvi showed that repeated 
vacdnation provided additional protection.1 Hovvever, the 
addition of killed M. leprae did not produce any hirther 
improvement, conhnning preliminary resnlts of a study te 
Venezuela.J However, Ũ1 a report of theữ sixth meetteg,1 
the WHO Technical Advisory Group on the Elimteation of 
Leprosy reported superior vacctae efficacy for BCG plus 
heat-killed M. leprae than vvith BCG alone te a prophylactic 
leprosy vaccine study te South India. The study was begun 
in 1991 and involved 171400 subjects who received either 
BCG alone, BCG plus heat-tólled M. leprae, Mycobaữerium w.

ICRC badllus, or placebo. Three surveys of the results have 
since been conduaed by way of follow-up; the prelỉmteary 
ũndings of the latest of these surveys revealed that the 
overall eỉBcacy rates for the vacdnes were 22% for BCG 
alone, 67% for BCG plus heat-killed M.leprac, 41% ỉor 
Mycobađeriưm w. and 51% ỉor ICRC badllus. Within these 
results, the Hndtegs spetíhcally for eíBcacy in contacts óỉ 
patients with leprosy were 11% for BCG aỉone, 88% for 
BCG plus heat-killed Aí. ìeprat, 87% íor Mycobacterium w, 
and 11% for ICRC badllus. Purther studies are beteg 
conduaed te Braál regardteg the use of BCG ỉor booster 
dõses Ú1 schoolchildren, and also ỉor its use in houséhold 
contacts. There is also evidence that combining BCG 
vacdnation vvith riíampidn chemoprophylaxis produces 
additìve beneht.*

BeneỄdal responses have been reported5' 11 hom the 
immunotherapeutỉc use oỉ Mycobađerium w  vacdne with 
Standard multỉdrug therapy (p. 188.3) aỉthough a smalỉ 
tecrease in Type 1 lepra reactions has been seen.10-12 A 
similar, and possibly identical, vacdne based on the ICRC 
badllus has ako been evaluated.15-14 Immunotherapy with 
BCG and heat killed M.leprac has produced benefidal 
responses when given as an adịunct to chemotherapy.19 
WHO has suggested that the únmtmotherapeutic use oỉ 
vacdnes may ultỉmately prove to be more dlnically relevant 
than the teimunoprophylactic use,13 and high compliance 
vvith teununotherapy appears to be attainable.16
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ĩítí Rev ỉmmunaỉ 1999; 18: 229U 9.

10. De Saricar K  tí ai. Impact of cmnbỉned Mycobacterỉưm w vacdne and 1 
year ol MDT on muỉtỉhacỉBary ỉeprosy patíents. ỉnt J  Lepr Other Myeobađ 
Dà 2001: 69: 187-94.

1 ỉ . Kaur ĩ, tí ai. Combỉned 12-mooth WHO/MDT MB regỉmen and 
Mycobacvrium w vacdne in multíbadUary leprosy: a fol)ow-ưp oí 136 
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Preparations
Pro prietory  PrvparaHons (detaỉls a re  given ỈĨ1 V olum e B) 

Single-ingredierd Preparatỉons. In d ia : Im m uvac.

Leptospirosis Vaccines
Leptospíra Vaccines;yacunas dẹ.la Ịeptọspirosis.

ProỉịiỊe
Leptospừosis vacdnes prepared hom killed Leptospừa 
interrogans are avaiỉable Ú1 some countrles. They axe used 
for active immunisation against leptospữosis icterohaemor- 
rhagica (spữochaetal jaundice; Weil’s disease) te persons at 
high risk oỉ contractteg the disease.

Preparotions
Proprietory Prepanrtions (details are given in Volume B) 

Single-tngredient Preparotions. Fr.: Spirolept.

The Symbol t  denotes a preparation no longer actively marketed
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Lyme Disease Vaccines
Vacunas de la enfèrmedad de Lyme.

ProfìỊe
Vacónes based on recombinant outer surỉace proteins oỉ 
BorreUa buTỊdorferi vvere devđoped and used in some 
countries for actíve immunisanon against Lyme disease in 
persons at risk of conưacting the disease.

Lyme arthritis re&actory to ưeatment with antibacterials 
has occurred rarely as an immune reactíon to vacdne- 
derived outer suríace proteins of Borrelia bur0dorferi.

Malaria Vaccines
Vacunas de la malaria; Vacunas del paludlsmo.

Protìle
Malaria vacđnes acting against the sporozoite, asexual, and 
sexual stages of the Pỉasmodium [aláparum Iife cyde are 
under investigation, as well as multicomponent vaccỉnes 
consisting of combined anúgens from various stages.

Vaccỉne devolopment. Chemoprophylaxis of malaria is 
becoming increasingly problematical (see p. 644.1), result- 
ing in the increased desirabiliry of eííective malaria vac- 
dnes, several of vvhich have been, or are being. studied 
dinically. The various approaches to malana vacdne 
development have been extensively revievved.1'15 Malaria 
vacdnes a n  be ategorised into 4 main groups:
• vacdnes against pre-eiythrocytic forms of the parasite. 

spedfially the sporozoite and liver stages of inlecrion. A 
sporozoite vacdne could prevent intecúon either Via an 
antibody response to block invasion of liver cells or Via a 
cell-mediated response to destroy iníected liver cells by 
preventing release of parasites into the bloodsưeam. The 
most advanced of these vacdnes are derived from the 
drcumsporozoite antigen present on the sporozoite and 
the tnain vacdne andidate of this type is RTS,S. This 
vacdne is comprìsed of the antígenic C-terminus of the 
drcumsporozoite gene bom Plasmoditim /alciparum íused 
to hepadtís B surtace antigen and {ormulated vvith 
different adjuvants. Encouraging results in early studies 
in endemic Airican areas have been reported with the 
variants RTS.S/AS02A,16 RTS,S/AS02D,17 and RTS.S/ 
AS01E.1* The us milltary is also investigating the 
possibility of DNA vacdnes for malaria, induding a liver- 
stage DNA ondidate encoding the drcumsporozoite (CS) 
protein of p. / 'alciparum; hovvever, this vacdne has so far 
íailed to induce antỉgen-spedSc antibodies. A multiple- 
antigen version of this DNA vaccine, known as 
MuStDo5, encoding 5 diữerent liver-stage antigens 
induding cs is also under investigation. Some workers 
are investigating the prosped of priming vvith a DNA 
vacdne and boosting with recombinant anrigen or viral 
vectors. There is also some development of vacdnes that 
focus on the inưacellular liver stage of the parasite, sỉnce 
some antigens expressed by sporozoites or merozoites 
a n  also be expressed by liver stage parasites

• vacdnes against asexual erythrocytic stages, dứected at 
the merozoite fonn of the parasite. These vacdnes would 
be expected to reduce the severity and the duration of 
disease by decreasing the blood-parasite density; this 
eữect correlates vvith reduced sytnptoms and risk of 
death. The most advanced asexual vacdne ondidate is 
merozoite suríace protein 1 (MSP-1), vvhich íorms part of 
a complex thought to be involved in erythrocyte 
invasion; antibodies to MSP-1 ha ve been shovvn to block 
parasite entry to erythrocytes in vitro. Recombinant MSP- 
1 has also been shovvn to protect against lethal parasite 
challenge in animal studies. Several other merozoite 
suríace proteins are also under development (MSP-2, 3, 
4, 5, 8, and 9). A vacdne comprising MSP-1 and MSP-2 
plus p. íalàpanan ring-iníeaed erythrocyte (RESA) has 
recently shovvn a 62% reduction in parasite density in 
chiỉdren in a study in Papua Nevv Guinea. Tvvo further 
promising asexual erythrocytic stage vacdne candidates 
are the apical membtane antígen-1 (AMA-1) and 
erythrocyte-binding antigen-175 (EBA-175)

• transmission-bỉocking vacdnes to raise antìbodies in 
humans against the gamete stage of the parasite present 
in the mosquito gut; these andbodies would then be 
taken up by the biting mosquito hom in the blood and 
block hirther parasite development in the mosquito, thus 
rendering it non-inỉectiouỉ. Blocking transmission in this 
way could reduce iníectivity of mosquitoes in that they 
would a n y  íevver parasites, and could extend the useíul 
lUe of a pre-erythrocytic or erythrocytíc vacdne by 
preventing ưansmission of andbody-resistant mutants. 
The most advanced ondidate vacdnes of this type 
contain the p. / 'aldparum suríace protein antigens Pís-25 
and Pís-28 or the p. vivax homologues Pvs-25 and Pvs-28.

Recombỉnant torms of these antìgens are currently being 
investigated. Other similar sexual stage vacdnes under 
development indude Pfs-48/45 and Pỉs-230 

• vacdnes against the toxins produced by the paiasite that 
contribute to the disease itselí. The glycosylphosphatidyl 
inositol (GPI) anchor, vvhich bindỉ several of the 
parasite's antigens to the erythrocyte membrane, has 
been shovvn to be highly toxic in m ause models, but has 
potentíal for dlsease attenuation if it a n  be detoxiĐed 
and rendered safe.

A multi-antigen, multistage combination vaccine is thought 
to be the best approach to eííective vaccination agaỉnst 
malaría. One such vacdne, SPÍ66, a synthetic preparation of 
three antigens bom the asexual phase of the parasite in the 
blood linked by a sporozoite antìgen has been studied but 
little or no evidence for its protective ehỉcacy has been 
íound.3 Another multicomponent vacdne, NYVAC-Pf7, 
using a recomblnant vacdnia viral vector that expresses 7 
proteins bom diỉỉerent stages of malarial inĩection, has also 
been studied,1’ but results have been disappointing. A 
hirther multicomponent vacdne, CDC/NHMALVAC-1 has 
provided encouraging preliminary results in a n im a ls and in  
vitro .20
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Measles Immunoglobulins
Inmunoglobullnas contra el saramplón.
ATC — J06BBÌ4.

PharmacopoeidS. Many pharmacopoeias, induding Eur. 
(see p. vái), have monographỉ.
Ph. Eur. 8: (Human Measles Immunoglobulin; Immuno- 
globulinum Humanum Morbillicum). A sterile Uquid or 
freeze-dried preparation containing immunoglobulins, 
mainly immunoglobulin G (IgG). It is obtained bom plasma 
containing speóBc antibodies against the measles vứus. 
Normal immunoglobulin may be added. It contains not less 
than 50 intemational units/mL. Both the Iiquid and ỉreeze- 
dhed preparations should be stored, protected bom light, in 
a colourless, glass Container. The ỉreeze-dried preparation 
should be stored under vacuum or under an inert gas.

Uses and Administratìon
Measles immnnoglobulins may be used for passive 
immunisation agáinst measles. They have been used to 
prevent or modUy measles in susceptible persons who have 
been exposed to inỉection; in the UK, normal immuno- 
globulin is usually given.

Adverse Effeđs and Precautíons
As for immunoglobulins in generaỉ, p. 2373.2.

Interactions
As for inununoglobulins in general, p. 2373.2.

Preparotions
Proprietary Pmparations (detailỉ are given in Volume B) 
Single-ingradMiit PiapuniHons. Gr.: Moruman.
Phunnacopooial Preparahans
Ph. Eur.: Human Measles Immunoglobulin.

M e a s l e s  V a c c i n e s
Vacunas del sarampión.
ATC — J07BD0I.

Pharmacopoeias. Many pharmacopoeias. induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Measles Vacdne (Live); Vacdnum Morbillorum 
Vivum). A freeze-dried preparation of a suitable live 
attenuated strain of measles virus grown in cultures of 
chick-embryo cells or human dìploid cells. It is prepared 
immediately beíore use by reconstitution bom the dried 
vacdne. The virus concentration. is not less than 3.0 log 
CCID50 per dose. The dried vacdne should be stored at 2 
degrees to 8 degrees and be protected from light.
The BP 2014 States that Measles may be used on the label.

ơses and Administration
Measles vacdnes are used for aaive immunisation against 
measles. Measles strains currently used in vacdnes are 
usually the more attenuated Enders' attenuated Edmonston 
strain or the Schwarz strain. A high-potency measles 
vacdne prepared bom the Edmonston-Zagreb strain of 
measles virus was íormerly used but was stopped beause of 
evidence of increased mortality (see High-tiơe Vacdnes and 
Mortallty, under Adverse Eílects, p. 2399.2).

For primary inununisation a combined measles, mumps, 
and rubella vacdne (p. 2400.2) is usualỉy used. For 
discussion o( immunisation schedules, see belovv.

Measles vacdnes are not generally recommended for 
children belovv the age of 1 year in whom matemal 
antíbodies might prevent a response. Hovvever, they have 
been given to iníants at 6 to 9 months of age in developing 
countries and in the USA in certain circumstances (such as 
during measles outbreaks) (see also Immunisation 
Schedules, belovv).

Single-antigen measles vacdnes have also been used for 
prophylaxis after exposure to measles provided they are 
given vvithin 72 hours of contaCT.

Adminislration. Several altematìve routes oí adminìstra- 
tion of measles vacdnes have been investigated in an 
attempt to overcome some of the disadvantages oi subcu- 
taneous or intramuscular injecnon.’ Aerosol administra- 
tíon has produced good responses in children over 9 
months oỉ age, although this route was not so eSective in 
younger children.13 Aerosol administratíon could be 
potentially useíul for mass ímmunisatíon campaigns, a 
suggestion conhrmed in a randomised study.1

Oral vacdnes against measles, produced in edible plants, 
are under investigation.5’6

Work is currently undervvay to develop oral and/or nasal 
vacdnes that will be suitable in iníants less than 9 months of 
age, a tìme when they are vulnerable due to waning 
matemal antibodies.
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BioloỊÌCứU 1997; 25: 323-38.
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administntion. Hum Vacãn 2005; Ỉỉ 30-6.

3. Low N, tí ai. Immunogenidcy and saíety oỉ aeroso)ized measles vacdne: 
systematíc revỉeve and meu-analysis. Vaeâne 2008; 26: 383-98.

4. Diỉraj A, tí  ai. Response to dlHerent measies vactíne straim grven by 
aerosol and subcutãneous routes to schoolchUdren: a randomised trial. 
Lanctí 2000; 355: 798-803.

5. Webster DE tí ai. Appetisỉng Solutions: an edible vacdne ỉor measỉes. 
Mtầ J Aust 2002; 176: 434- 7"

6. Muller CP. tí aL ỉmmunogenic measles antigens expressed ỉn pỉants: role 
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ibùLi 3093.

Immunisation schedules. In the developed world measles 
vacdne (usually as measles, mumps. and rubella vacdne) 
is usually given in the second year of lUe. As a result of 
concem that measles vaccine vvould not elidt an appropri- 
ate ũnmune response in young iníants due to the persis- 
tence of matemal antibodies in drculation, vacdnation 
has generally not been attempted in chiỉdren under 12 
months old. Hovvever, inỉants bom to vacdnated mothers 
tend to have lovver levelỉ oỉ matemaỉ antíbodies and are 
susceptible to measles iníection at under 12 months oi 
age; vacdnaúon has been shovvn to be eữective at 6 to 9 
months of age in such children,1'3 although antibody titres 
vvere lovver in inỉantỉ vacdnated at 6 months oi age than 
in those vacdnated later.1-4

All cross-reíerences reíer to entries in Volume A
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In the UK and USA, routine vacdnatíon is given at 
betvveen 12 and 15 months. with a second dose given at 
between 4 and 6 years (see the immunisation scheduies 
summarised under Vacdnes, p. 2373.3). Similar schedules 
are used in other countries. There is evidence that these 2- 
dose strategies will produce hỉgh levels oỉ immunity in the 
community. During an outbreak oí measles, vacdnation 
may be given as early as 6 months oỉ age;J revacdnatíon is 
recommended in any child who is vacdnated beíore theữ 
first birthday. Vacdne may be given to 'non-immune 
persons of any age considered to be at rìsk of iníectỉon even 
ư theừ immune status is uncertain.

For discussion oỉ immunisation schedules in the 
developing world, see under Expanded Programme on 
Immunứation, below.

1. Johnson CB, ứ aL Measles vacdne immunogenỉcỉty ỉn 6* versus 15- 
month-oid inỉants bom to motbers ỉn the measỉes vaccỉne era. Pediatria 
1994: 93: 939-44.

2. Canon MMr et aL Measles vacdnađon of ỉníants in a wefl-VBcdnated 
populadon. Pediatr ĩnỊtct ữù J 1995; 14: 17-22.

3. Markowitz U LtíaL  Cbangỉng leveỉs of measles antíbody tiỉers in women 
and đúỉdren ỉn tbe United States; impact on response to vacdnatỉon. 
Pediatria 1996; 97: 53-«.

4. Gans HA. a  aỉ. DeAdency oỉ the humoral immune response to measỉes 
▼acdne in ỉnỉants ỉmmunUed ai age 6 months. JAMA 1998.-280:527-32.

5. De Sexres G. a  aL BHectíveness of vacdnation at 6 to 11 months of age 
durỉng an outbreak of measles. Ptdùứrừs 1996; 97: 232-5.

EXPAMXD PROGRAMME ON ÍMMUM2AĨĨON. Measles remains a 
leading causeoí death among young children, despite the 
availability o! a saíe and eSective vacdne ỉor the past 40 
years. WHO esthnated 454000 people, the majority of 
thern children, died from measles and measles compĩica- 
tions in 2004:

In the developed world measles vactíne (usually as 
measles, mumps, and rubella vactíne) iỉ usually given in the 
second year of Iife. If given earlier, passivđy-acquired 
matemal andbodies against measles may interíere with 
development of protectíve immunity.

In the developing world, protection given by matemal 
antibodies is oíten rapidly lost and in hypetendemic areas, 
su ch as urban and peri-urban areas, dinical measles may 
occur in children as young as 5 to 6 monthỉ of age. 
Immunisation against measles is part oí WHO's Expanded 
Programme on Immunization (see, p. 2374.2).the  first dose 
of measles vacdne is given to children at the age oỉ 9 months 
or shortly thereaíter. A 'second oppommity' tor immuni- 
sation is provided to alỉ children (either through routine 
immunisation campaigns or by targeted supplementary 
activities depending on local need). This assures measles 
immunity in chìldren who íaiỉed to receive a previous dose 
of measles vactíne, as well as in those who were vacõnated 
but íailed to develop immunity following vacdnation 
(about 10 to 15% of those children vacdnated at 9 months 
òf age).
Reíerences.

1. WHO. Measỉes vaccines: WHO positỉon papcr. Wkỉy Epidm Rk 2009; 84: 
349-60. Aỉso avaỉlable a r  http://www.who.inưwer/2009/wcr8435.pdf 
(accessed 03/03/10)

Immunisation (br trcrvellers. WHO recommends that all 
travellers who have not been immunised should be 
oữered measles vacóne. Iníants who are travelling to 
areas where measles is highly endemic may receive a dose 
at the age oỉ 6 months but those vvho receive the first 
dose of measles vacdne between the ages of 6 to 8 months 
should also receive the scheduled primary inununisation 
doses later.1

It is generally recommended that individuals with at least 
a moderate degree of immune deãdency should receive 
measles vacdne even when travellỉng to areas with a low 
risk of contracting the disease.1 

1. WHO. International travei and Health 2010 ed. Avaỉlable an http://www. 
who.inĩ/enáty/lth/rTH2010.pdí (acensed 27/08/10)

Adverse Effects
As for vacdnes in general. p. 2375.1.

Fever and rashes may occur after measles vaednes. The 
íever generalỉy starts about I week aíter the injedion, lasts 
ỉor about 2 or 3 days, and has sometimes been accompanied 
by convulsions. More serious eííects reported rarely indude 
encephalỉtis and thrombocytopenia.
Reviews.

1. Dudos p. Ward BJ. Measỉes vactínes: a review oí adverse events. Drvg 
SaỊcty 1998; 19: 435-54.

Inddence of adverse effeds. Some brieỉ comments made 
by the Advisory Committee on Immunúation Practices in 
the USA on adverse eữects of Standard measles vacdnes.1 
An excellent saíety record of measles vacdnes has be en 
indỉcated by the experience gained through the use of 
more than’ 240 mỉllion doses up to 1993. Fevet with a 
temperature of 39.4 degrees or more may develop in 5 to 
15% of vacdnees beginning 5-12 days after vacdnation 
and usualỉy lasts several days. Transient rashes have been 
reported in about 5% of vacdnees. CNS disorders, indud- 
ing encephalitis and encephalopathy, have been reported 
with a trequency of less than one case per million doses

given. The inddence oỉ encephalitis or encephaỉopathy 
aỉter vacdnation is lower than the inddence rate of 
encephalitis oỉ unknovm origin suggesting that such 
events after vacdnation may be only temporally related 
to, rather than due to, vacdnation. 
t. Immunhatlon Practkes Ađvisory Conuntaee. Updatr. vacdne side 

eữeca, ềđvcrse reactkms, contraindicatỉons, and precautíoni. MMWR 
1996; 45 (KS 12); 1-35.

Atypkal measles. The atypical-measles syndrome has 
occurred in persons vacdnated against measles and later 
exposed to the natural inỉectíon. The syndrome has been 
charaderised by high ỉever and atypical rash; abdominal 
pain has been common and pneumonia almost universaL1 
Although atypical measles has occurred partícularỉy in 
patients given killed vacdne1 (no longer used) it has been 
reported in redpients of live measles vacdnes.2-3

Measles occurring in patìents previously vacdnated vvith 
live measles vacdnes may be mild and go unrecognised. 
Hovvever, secondary vacdne ỉailure does not appear to be a 
major problem (see Immunisation Schedules under Uses, 
p. 2398.3).

1. Anonymous. The atypical-measles syodrome. Lancet 1979; b 962-3.
2. chatteiji M. Mankad V. pailure of attenuated viral vacdne in prcvenúon 

oí atypícal measles. JAMA 1977; 238: 2635.
3. Hendenon JAM. HammoDd DL Deỉayed dỉagnosis ỉn atypỉcaỉ measỉes 

syndrome. Can M td Assoc J  1985; 133: 211-13.

Effeds on hearíng. For reports of sensorineural hearing 
loss after vacdnation with monovalent measles vacdne or 
other measies-containing vacdnes, see under Measles, 
Mumps and Rubeỉla Vacdnes, p. 2400.3.

Effeds on the nervous System. CUHLAJN-BARRẾ SYNDROME 
No assodation was ỉound between measles vacdnation 
and Guỉllain-8arré syndrome in an analysis oỉ 2296 
cases.1

1. da Sỉỉvdra CM. a  a i Measles vacdnatỉan and GuiHain-Barré syndrome. 
Laruxt 1997; 349: 14-16.

OPĨK NEUữĩỉS. For a report oỉ optic neuritis in 2 children 
after beỉng given measles and rubeOa vacdne, see under 
Adverse EHects of Measles and Rubella Vacdnes, 
p. 2400.1.
SUBACƯĨĨ SOBiOSING PANENCEPHAUĨÌS. Subacute sderosing 
panencephalitiỉ (SSPE) is a rare complication oỉ measles 
iníection (p. 961.2) and has been reported in children 
who have received measles vacdne but have no history of 
dỉnỉcal disease. Nevertheỉess tnass measles vacdnation has 
been eỉỉective in redudng the inddence oỉ SSPE in both 
developing and industrialised countries,1-2 and the risks of 
remaining unimmunised are considered to be greater than 
those arising bom immunisation.

1. Anonymous. SSPE bỉ thc devel<^)ing worid. Laneet 1990; 336: 600.
2. Imraunỉxatỉon Practỉces Ađvỉsory Comoìittee. update: vactíne sỉde 

eữcCTS. adverse reactỉons, conữaỉndicatíons. and precautíoni. MMWR 
1996; 45 (RR 12): 1-35.

Effeds on the sldn. Stevens-Johnson syndrome was asso- 
dated with measles vacdnation in a 10-month-old iníanL1

1. Hazừ T. ct a i Stevens-Johnson syndrome íoỉkmịng measles vacdnatíon. 
J Pakừum MedAssoc 1997; 47: 2(A -Ĩ.

High-tHre vaodnes and mortality. Aíter reports of excess 
mortality in children, espedally among gữls, who received 
high-titre Edmonston-Zagreb (EZ) measles vacdne,1 WHO 
reversed its recommendaúon for the use of this vacdne in 
its Expanded Programme on Immunization in developing 
countries.15 Subsequent study4 of children who had 
received high-titre EZ vaccine showed adverse e£fects on 
the nutritìonal status in either sex, conhrming a generally 
deleterious efiect of the vaccine. Others, however, have 
argued that the problems associated with the use of EZ
vacdne ha ve been exaggerated.5-4 A revievv* pointed out 
that excess mortality was not seen in all studies, and con- 
cluded that the problem was unllkely to be due to the 
vacóne itselí.

1. Knudsen KM. et ai. Child mortality íoỉlowing Standard, međỉum or hỉgb 
dtrc measỉes únmunizatỉon in West Aữica. Iní J Epidemiol 1996; 25:665- 
73.

2. Anonymous. High-titre roeades vaccmes dropped. Lanat 1992; 340: 
232.

3. WHO. Expanded Programme on Immunizatỉon; saỉety oí high*tltre 
measỉes vacòncs. Wkfy Epidem Rtc 1992; 67: 357-61.

4. Garcnne M. Bỉíea oí Edmon$ton*Zagreb high-tỉtrc vacdne 00 
nuưitíonaỉ status. Laneet 1994; 344: 261-2.

5. Bennett JV, et aL Edmonston-Zagreb measles vactíne: a good vacdne 
wỉth an ỉmage probỉem. Ptdiaoia 1999; Ỉ04f 1123-4.

6. Aaby p. tí ai. Hỉgh-títer measỉes vacdnation beíore 9 monthỉ oí age and 
increased ỉemaỉe monality: do we have an expỉanation? Stmin Pedútír 
Iĩựat Dã 2003; 14: 220-32.

Precautions
As for vacõnes in general p. 2375.2.

Measles vacdnes are not generally recommended íor 
children below the age of 1 year in whom matemaỉ 
antibodỉes might prevent a response, but they have been 
given to younger inỉants when the risk oi measles is 
particularly high (see Immunisation Schedules, under Uses, 
p. 2398.3, for hirther discussion).

HypersensHivity. For discussíon of precautions to be taken 
on giving measles vacdnes to children allergic to egg, see 
Measles, Mumjps, and Rubella Vacdnes, p. 2401.1.

Immunocompromised potients. For a discussion oỉ the use
o! live vacdnes in immunocompromised patients indud- 
ing those wỉth HIV iníection, see Precautions on 
p. 2375.2.

As with other Iive vacdnes, measles vaccine is generally 
not recommended for use in patients with impaired 
immunity, although combined measles, mumps, and 
rubella vacdne may be given to HlV-positive individuals 
unless they have severe immunosuppression or other 
contra-indicatíons. WHOu  recommend that children with 
suspected or conSrmed m v iníection or in areas vvhere 
there is a high inddence oỉ both HTV inỉection and measles 
should receive a dose of measles vacdne at 6 months of age 
in addition to the scheduled dose at 9 months. 
Immunocompromised patients who come into contact 
with measles should be given normal immunoglobulin. 
SpedSc measles immunogĩobulins (p. 2398.2) hăve been 
used in some countiies. Although measles vacdnes have 
been given to immunocompromised patìents vvithout 
causing adverse eữects3 there have been some reports oi 
severe reactions; disseminated measles Ịnỉection was 
reported in a child with severe congenital immunodefi- 
dency,4 and ỉatal giant-cell pneumonitis was reported in an 
adult with AIDS.5

ỉ . WHO. Measỉcs vacdnes: WHO poátion paper. Wkfy Epidem Rec2009; 84: 
349-60. Aỉso avaỉlable ac http://www.who.bit/wer/2009/wer8435.pdf 
(accessed 12/02/10)

2. WHO. WHO recommendatỉons ỉor routíne immunâation-summary 
tabỉes (ỉssued 9 June 2010). Avaiỉable aL‘ http://www.who.inừ 
iRimunỉzatỉon/poUcy/ỉmmunỉzatỉon.tables/en/prínt.htmỉ (accessed 
27/08/10)

3. Kiastnskỉ K. Borkowsky w . Measỉes and measỉes ỉmmunỉty ỉn children 
infected wỉth human immunodeũđency vírus. JAMA 1989; 261:2512-
16.

4. Monaío WJ, ữ  aL Dissemỉnated measles bưectỉon after vacdnaòon bì a 
chỉld wỉtb a oongenỉtal ỉmmunodefidency. J Pediatr 1994; 124:273-6.

s. Angel JB, a  ai. Vacdne«assodated meades pneumonỉtỉs in an adult with 
AỈDS. Am  Intem Mid 1998; 129:104-6.

biíkimmcrtory bơwei disease. Measles vacdnation has 
been suggested as a possible íactor in the development oỉ 
inAammatory bowel disease.1 However a case-control 
study ứivolving 140 patients with inAammatory bowel dis- 
ease provided no support for this hypothesis,2 and measles 
vữus has not been detected in biopsy spedmens hom 
patỉents with inQammatory bovvel disease.3 Later 
reviews+< conduded that there Is no evidence of any asso- 
dation between measles-contaừúng vacdnes and 
inOammatory bowel disease. A suggested link between 
measles vacdne-assodated inflammatory bosvel disease 
and autism is now reỉuted (see p. 2401.1). 

ỉ . Thompson NP, tía L ĩs meades vacdnation a rỉsk íactor for inílammatory 
boweỉ dỉsease? Laneet 1995; 345; 1071-4.

2. Feeney M. a  a l A case-control study oí measỉes vacdnatíon and 
inQammatory boweỉ dỉsease. Lancet 1997; 350:764-6. 

ỉ. Afzal MA. ứ aỉ. Absence of measles*vứus genome ỉn inũammatory 
bovvel dỉsease. Lancet 1998; 351: 646-7.

4. Davỉs RL. Bohỉke K. Measles vacdnation and íníỉammatory bowel 
dỉsease: oontroversy laid to rest? Dntg Safay 2001; 24: 939-46.

5. Seagroatt V. Goỉdácre MJ. Crohn's disease. ulceratìve colltỉs, and 
measỉes vactíne in an English popuiation. 1979-1998. J Epidmiol 
Commurúty Health 2003; 57: 883-7.

6. Demicheỉỉ V, tí a l Vacdnes ỉor measỉes, mumps and rubeỉla in children. 
Available in The Cochranc Database oỉ Systematíc Reviews; ỉssue 4. 
Chíchester John Wiiey; 2005 (accessed 02/05/06).

Interaờiorts
As for vacdnes in general, p. 2375.3

VHamỉn A. Supplementation with vitamin A (see Defi- 
dency States, p. 2099.2) is now induded as part of WHO's 
Expanded Programme on Immunizatìon.' There has been 
conỉlỉcting evidence of the eữects of such supplementation 
on the response to measles vacdnation. One study2 
reported a reduced immune response if vacdnation occurs 
at 6 montbs (beíore the age at vvhich measles vacdnation 
is usualỉy given in the EP1) while others1'4 generally íound 
no signiAcant change in seroconversion or immune 
response in children vacdnated at 9 months (the age at 
which vacdnadon is generally started).

1. WHO. Measles vacdnes: WHO posiúon paper. Wkfy Epidem Rec2009; 84: 
349-60. Also avaiỉabỉe au bttp://www.who.inưwer/2009/wer8435.pdỉ 
(accessed 12/02/10)

2. Semba RD. tí al. Reduced seroconversion to measles in ỉnỉànts gỉven 
vitamin A wỉth measies vacdnatíon. Lanat 1995; 345: 1330-2.

3. Benn cs. et aỉ. Randomised trial of eíĩea of vítamỉn A supplementation 
on antíbody response to measỉes vacdne ỉn Guỉnea-Bỉssau. West Aírica. 
Lạnoỉ 1997; 350: 101-5.

4. Cherian T. tí ai. Eííect of Vhamỉn A sapplementatíon on the immune 
response to measỉes vaccỉnatíon. Vacdne 2003; 23: 2418-20.

Preparations
Proprietory PreporoHons (detailỉ are given in Volume B)

Single-ingredient Preporations. AustráL: Rimevaxt; Cz.: Movi- 
vact: Fr.: Rouvax* Ger.: Masem-Impístofi Merieux; Gr.\ Mora- 
ten; Indừt. M-Vac Israel: Rouvaxt; Mex.: Rimevaxt; NZ:

The Symbol t  denotes a preparation no longer actively marketed
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Rimevax; PkOipp.: Rouvax; PoL: Rouvax &A/r.: Diplovaxt; 
Morbilvaxt; Rimevaxt: Rouvax; Singapore: Moraten; Spain: 
Rimevaxt; Turk.: Motáten; Rouvax' USA: Atienuvaxf.

Phannacopoád Proparotions
Ph. Eur.: Measles Vacdne (Uve).

Measles and Mumps Vacdnes
Vacuna deỉ sarampión y las paperas; Vacunas del sarampión 
y la parotìdltís.
A T C — J07BD51.

Uses and Administration
Measles and mumps vaccines may be used for active 
inununisation although for primary immunisanon a 
combined measles, mumps, and rubella vacdne (below) is 
usually used. For discussỉon of immunisation schedules, see 
under Vacdnes. p. 2373.3.

Adverse Effects and Precautions
As for vaccines in general, p. 2375.1.

See also under Measles Vacdnes, p. 2399.1. and Mumps 
Vaccines, p. 2402.3.

Effecỉs on the bones and ịoints. For a relerence to arthritis 
occurring after measles and mumps vacdne, see under 
Adverse Effects and Precautions of Measles. Mumps, and 
Rubelỉa Vaccines, belovv.

Effects on hearíng. For reports of sensorineural hearing 
loss aíter vacdnarion with measles-containing vacdnes, 
see under Measles, Mumps, and Rubella Vacdnes, belovv.

Interactions
As for vacdnes in general. p. 2375.3.

See also underMeasles Vacdnes, p. 2399.3.

Preparations
Proprietary Preparotions (details are given in Volume B)

Sngle-ingredent Preparationỉ. Chirnr. Si Un (® #); Cz.: Mopa- 
vacf; Gr.: Rouvax.

Measles and Rubella Vaccines
Vacunas del sarampión; Vacunas del sarampión y la rubéola. 
ATC —  J07BDS3.

Uses and Administration
Measles and rubella vacdnes may be used for active 
immunisation although for primary immunisation a 
combined measles, mumps. and rubella vacdne (below) is 
usually used. For discussion of immunisatíon schedules, see 
under Vacrines, p. 2373.3.

Adverse Effects and Precautions
As for vacdnes in general, p. 2375.1.

See also under Measles Vacdnes, p. 2399.1, and Rubella 
Vacdnes, p. 2417.2.

Incidence of adverse effects. Eight million children aged 
between 5 and 16 years were immunised vvith a measles 
and rubella vacdne in 1994 in the UK. By October 1995 
the UK CSM had received reports on 2735 suspected 
adverse reactionS: most of which were minor and selí-lim- 
iting.1 Serious suspected reactions were rare and generally 
the number of rẽported cases vvas consistent with the 
background ừequency of the particular disorder.

1. CSM/MCA. Adverse reactions to measỉes rubella vactine. Currmt 
Probỉtms 1995; 21: 9-10. Also available at: http://www.aihra.goy.uk/ 
home/idcplg?IdcService*GET_FILEfrdDocNaine»CON20l5633&Revi- 
áonSeỉectioiiMethodsLatestReỉeased (accessed 25/05/06)

Effech on hearing. For reports of sensorineural hearing 
loss aher vacdnation with measles-containing vacdnes. 
see under Measỉes, Mumps, and Rubeỉỉa Vacdnes, belovv.

Effects on the nervous System. Optic neuritis was reported 
in 2 children given measles and rubella vacdne 2 to 3 
weeks pteviously.1

1. Stevenson VL. tí ai. Optic neuiids ỉoỉiowỉng measles/rubella vaccỉnation 
in two 13-year-old children. Sr J Opkthứlmol 1996; 80: 1110-tỉ.

Interactions
As for vacdnes in general, p. 2375.3.

See also under Measles Vacdnes, p. 2399.3.

Preparations
Proprietary Preparahons (details are gi ven in Voỉume B)
Single ingradwnt Preparations. CanatL: MoRu-Viratent; Chile: 
MoRu-VĨraten; Mex.: Moruviraten-ị-.

M e o s l e S /  M u m p s ,  a n d  R u b e l l a  

V a c c ĩ n e s
MMR Vacdnes; Vacunas del sarampión, de la rubéola y dè la 
parotiditis epidémica; Vacunas del sarampión, de la rubéolạ 
y de las paperas; Vacunas del sarampión, la parotiditìs y la 
rubéola; Vacunas triples vírieas;
ATC —  M7BDS2.

Phamnacopoeias. Many phannacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Measles, Mumps and Rubella Vacdne (Live); 
Vacdnum Morbiỉlorum, Parocitidis et Rubellae Vivum). A 
freeze-dried preparation contaỉning suitable live attenuated 

1 strains of measles virus, mumps virus (Paramyxovirus 
I parotitidis). and rubella virus. The vaccine is prepared 
I immediately beíore use by reconstitution from the dried 
1 vaccine. It contains in each dose not less than 3.0 log CCID50 

of iníective measles virus, not less than 3.7 log CCID50 of 
in fe cú ve mumps virus, and not less than 3.0 [og CCID50 of 
iníective rubella virus. The dried vacdne should be stored at 
2 degrees to 8 degrees and be protected ừom light.
The BP 2014 States th a t MMR may be used on th e  label.

Uses and Administration
Measles, mumps, and rubella vacdnes are used for active 
immunisation against measles, mumps, and rubella. They 
are used for primary immunisation in children 12 months of 
age or older and to protect susceptible contacts during an 
outbreak of measles. For discussion oỉ immunisation 
schedules, see under Vacdnes, p. 2373.3.

In the UK. it is recommended that all children receive 
two doses of 0.5 mỉ. of a measles, mumps, and nibella 
vacdne by inưamuscuiar injection (or subcutaneously if 
there is a bleeding disorder). These are usually given shortly 
alter the first binhday and beíore school entry, but may be 
given at any age if routine vacdnatíon has been omitted, 
allovving 3 months bctvveen doses. The combined vacdne 
may also be used for prophylaxis after exposure to measles 
provided it is given vvithin 72 hours oi contact. However, it 
is not considered to be eHective for postexposure 
prophylaxis against either mumps or nibella. ư the vacdne 
is given belore 12 months of age, re-ừnmunisation mll be 
necessary starting at betvveen 12 and 15 months with a 
hirther dose according to national schedules.

Simìlar schedules are used in the USA.

Adverse Effects and Precautíons
As for vacdnes in general, p. 2375.1.

See also under Measles Vacdnes, p. 2399.1, Mumps 
Vacdnes, p. 2402.3, and Rubella Vacdnes, p. 2417.2.

Events due to the measles component usually occur 6 to 
11 days after vacdnation and those due to the mumps and 
mbella components after 2 to 3 weeks but may occur ũp to 6 
weeks after vacdnaúon.

Adverse eHects tend to be less írequent after the second 
dose of vacdne than after the fint dose.

Measles, mumps, and mbella vacdnes should not be
given to individuals wỉth a coníirmed anaphylactic reaction 
to any antibacteríal such as neomydn or kanamydn, that 
may be used in the manulacturìng process.

Recotnmendations on vacdnation in persons with egg 
allergy are discussed under Hypersensitivity, p. 2401.1.

Inddence of adverse effects. A double-blind placebo-con- 
troiled crossover study1 in 581 pairs oỉ tvvins showed that 
the ừequency of advẽrse eííects from the use of measles, 
mumps and rubella (MMR) vacóne was between 0.5 and 
4.0%, indicating that adverse reactions are much less com- 
mon than was previously thought. A study in the USA2 
shovved that children given the vacdne at age 4 to 6 years 
had íevver adverse eííects than those given it at 10 to 12 
years. A later study3 based on íamily reported symptoms 
was unable to detect any vacdne-related adverse eữects 
vvhen the second dose of MMR vacdne was given at either 
4 to 6 years or 10 to 12 years. Vacdne-related adverse 
etíects aíter the first dose of MMR vacdne were reponed 
in about 17% in those vacdnated betvveen the age oỉ 12 
and 20 months.

A íurther study4 that assessed the eííect of almost 
3milỉion doses of vacdnes in Ỉ.Smillion individuals 
revealed that 173 potentially serious reactions were daimed 
to have been caused by vacdnatíon. There were 77 
neurologic. 73 allergic, and 22 miscellaneous reactions 
recorded, and 1 deăth repotted. Hovvever, 45% of the 
reactions were probably caused by some other íactor. It was

thereíore conduded that seríòus events caused by MMR 
vacdne are ra re and are greatly outweighed by the risks of 
the natural diseases.

1. Peltoia H. Heỉnonen OP. Prcquency of true adverse reactíons to meashrs- 
mumps-rubella vacdne: a double-blind pỉacebo-controỉỉed triai ỉn twỉns. 
la n à t 1986; Ỉỉ 939-42.

2. DavisRL. rtaỉ. MMR2 ỉminunỉxatỉon at 4 to 5 years and 10 to 12 years of 
age: a comparison of adversc dinicai cvcnts aíter ỉmmunỉxatíon ỉn the 
vacdne saíety dataỉỉnk prọịecL Pediatria 1997; 100:767-71.

3. LeBaron cw , tí aL Bvahiatỉon of potendaỉly common adverse events 
assocỉated wỉth the Srst and secosd doses õf measles-mumps-nỉbeỉỉa 
vacdne. Prdiatria 2006; 118: 1422-30.

4. Patja A. tí aỉ. Serỉouỉ adverse events after measỉes*mumps>rubeQa 
vacdnatỉon durtng a íourteen-year prospectỉve foilow-up. Pediatr ừtfca 
Dà J  2000; 19: 1127-34.

Effects on the blood. Thrombocytopenia occurs rarely in 
.children receiving measles, mumps, and rubella (MMR) 
vacdne and usually resolves spontaneously. The rubella 
component is considered to be the most likely cause. An 
increased inddence of thrombocytopenia aỉter the second 
dose oi the vacdne has been reported in childíen who 
developed thrombocytopenia-after the first dose.1 A study2 
by the UK Public Health Laboratory Service suggested a 
link betvveen MMR vacdne and the occurrence of 
immune thrombocytopenia, with an absolute risk of 1 in 
22 300 of occurrence vvithin 6 weeks of the first dose of 
the vacdne, and 2 out of every 3 cases attrìbutable to it. 
Children with immune thrombocytopenia beíore receiving 
MMR vacdne had no vacdne-assodated recurrences. A 
hirther study3 of children aged 13 to 24 months and diag- 
nosed with immune thrombocytopenia for the íirst time 
betvveen January 1988 and December 1999 similarly 
íound the attributable risk of developing it vvithin 6 vveeks 
of receiving the vacdne to be about 1 in 25 000. As a con- 
sequence of these hndings, the UK CSM has recom- 
mended* that children developing immune thrombocyto- 
penia vvithin 6 vveeks oỉ vacdnation vvith MMR vacdne, 
or any of its components, should have serological testing 
beíore their second dose is due; ư this suggests that full 
immunity is not established. then a second dose should be 
given. A reơospective analysis of the CDC's Vacdne Saíety 
Datalink betvveen 1991 and 2000 also reported a strong 
assodatìon betvveen MMR vacdnation and the risk of 
immune thrombocytopenia in children 12 to 23 months oi 
age. The assodation was sưongest among those 12 to 15 
months of age and was higher for boys than giils; the 
attrìbutable risk of developing immune thrombocytopenia 
was 1 in 40000 doses.5

1. Vỉacha V. tí aỉ. Recurrent thrombocytopenic purpura aíter repeated 
measles-mumps-rubelỉa vacdnation. Pediatrừs 1996; 97: 738-9.

2. Miỉỉer E. tí ai. ỉdỉopathic ỉhrombocytopenic purpura and MMR vacdne. 
Anh Dừ ChiU 2001; 84: 227-9.

3. Black c  tí ai. MMR vacòne and idỉopathic thrombocytopaenỉc purpura. 
Br J ơin Phanrũeoi 2003; 55: 107-11.
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5. Prance EK tí aỉ. Vacdne Saíety Dataỉink Team. Rỉsk of ỉmmune 
thrombocytopenic purpura aữer measles-mumps-nibeỉỉa immuniiation 
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Effeds on the bones and ịoints. Arthralgia and arthrins 
occuiring in patíents given mumps, measles, and rubella 
vacdnes have generaily been attributed to the rubella 
component.1 Hovvever, arthritis has been reported in an 
iníant âíter vacdnaáon with measles and mumps 
vacáne.2

1. Benjamin CM. tt al. Joỉnt and lỉmb symptoms in đũldren aher 
Ỉmmunỉsatíon vvith meaỉỉe% mumps, and mbeỉỉa vacdne. BMJ 1992; 
304: 1075 -8 .

2. Nussinovirch M. a  ai. Anhricis aỉter mumps and measles vactínadon. 
Anh Dà Child 1995; 72: 348-9.

Effeds on hearíng. Hearing loss is a knovvn complicaúon 
of vvild measles and mumps vi rai inỉections, and the live 
attenuated strains of these viruses used in the vacdnes 
might thereíore have the potential to aỉỉect hearing. There 
have been individual ca se reports of sensorineural hearing 
loss after measles vacdnation.1-2 Profound, irreversible 
sensorineural dea&iess was reported in a 2 7 -year-old 
vvoman after administration of a measles and rubella 
vacdne.3 Nine cases of sensorineural hearmg loss after 
measles, mumps, and rubella (MMR) vacdne vvere 
reported to the UK CSM between 1988 and 1993.4 Of 
these, 3 cases vvere judged not to have been assodated 
vvith the vacdne. In the remaining 6, the mumps virus 
component was considered to be the most Iikely cause of 
deaíness ư the vacdne was to blame, but the risk was con- 
sidered to be small compared with the risks of natụral 
iníecúon. In the USA. a revievv of reports to the Vacdne 
Adverse Events Reporting System (VAERS) betvveen 1990 
and 2003 identihed 44 cases oí sensorineural hearing loss 
after doses of live attenuated measles and/or mumps vac- 
dnes; an additional 11 cases were identihed from pub- 
lished reports. The onset oí hearing loss in most cases was 
in keeping with the incubation periods of wild measles 
and mumps vừuses. Based on the annual usage oi MMR
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vacdne, an estímated rate of hearing loss was reported to 
be 1 in 6 to 8 mỉUỉon doses.5

1. Watsoo JG. BOatenỉ hearing k*s in a 3-year-old giii ỉolỉowỉng measỉes 
imTTinniqrion at the age oỉ 15 months. hữ J PtdUar Otorhmolaryngoỉ 
1990; 19: 189-90.

2. Jayanjan V, Sedler PA. Heaiing ỉoss foflowing measks vacdnatỉon. J  
b tịttí 1995; 30: 184-5.

3. Hulbert V ỉ, tí a l Bỉlateraỉ hearing loss «fter measles and nibeUa 
vacdnatỉon ỉn an ađult. N Engi J  Mtd 1991; 325:134.

4. Stewart BJA, Prabhu PU. Reports ai sensorineunl deaỉness aíter 
TTIM*!*-*, mumps. and robeOa ỉmmunỉsatíon. A nh Dừ ơtíU  1993; 69: 
153-4.

5. Asatryan A. tí a l Uve attenuated measles and mumps vỉral strain- 
mm»ining vacdnes and beaxỉng loss: Vacdnc Ađverse Bvent Repoxtíng 
System (VAERS), United States, 1990—2003. Vtueme 2008; 26: ỉ 166-72.

Effects on the nervous System. Although thetc have been 
case repoits1 linking Guillain-Barré syndrome with 
measles, mumps, and rubella vacdne, a retrospective 
study2 ứiat involved 189 patíents with the syndrome and 
about 630000 redpients oỉ the vacdne could not And a 
causal assoóation.

Prolonged tonic-donic seữures were assodated with 
prolonged hemiparesis in a 16-month-old giri 6 days after 
measles, mumps, and rubella vacdnation.3 There was 
evỉdence oỉ transient encephalopathy. However, a causal 
relationship betvveen measles-containỉng vactínes and 
encephalitis is generally considered to be unlikely. Other 
reported neuroĩógical eSects after vacdnation indude gait 
dismrbances,4-5 and transverse myelitis.6 However, a 
retrospective study7 ỉound no evidence for a causal 
assoóation betvveen vacdnatíon and acute ataxia and the 
development oỉ gait disturbanees and suggested the original 
reports represented chance occurrence.

For discussion of meningitis and encephalitis occuiTing 
after measles, mumps, and rubella vacdnation, see under 
Adverse Effects of Mumps Vacdnes, p. 2402.3.
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7. M ỉlk rE rtđ /. No evidence oỉ an assodatỉon bcroeen MMR vacdne and 
gait dỉsrurbance. Anh Dừ ơúiắ  2005; 90:292-6.

Hypersensitivity. Since the measles and mumps compo- 
nents of measles, mumps, and rubella vacdnes are grown 
in cell cultures oi chick embryos the vacdne was íoimerly 
contra-indicated in individuals with a history of anaphy- 
lactic reactions to egg. In both the UK and USA, serious 
reactions to egg induding anaphylaxis are no longer 
regarded as absolute conưa-indications to vacdnatíon 
although spedalist advice should be obtained and vacdn- 
atíon períormed only under controlled conditions. It is 
generally agreed that the vacdne can be given saỉely to 
children with less severe reactions to eggs.

A conũrmed anaphylacdc reaction to gelatin, kana- 
mydn, OT neomydn is a contra-indication to measles, 
mumps, and nibeĩla vacdnes.

Indammatory bowei disease and autism. A controversial 
report1 in 1998 lỉnked measles, mumps, and rubella 
vacdnation with the development oí intlammatory bowel 
disease and behavioural abnonnalities indudỉng autísm. 
However, there is now overvvhelming evidence ftom stu- 
dies and analyses that the vacdne does not cause aut- 
ism.2' 12 Similarly, the link betvveen measles-containỉng 
v a c ã n e s  a n d  in O a m m a to ry  bovvel d isease  h a s  n o t b e e n  
substantiated (see under Precautions for Measles Vacdnes, 
p. 2399.3).
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Orchiiis. Orchitis is a common complicatìon oỉ wild-type 
mumps iníection, particularly in post-pubertal males, and 
a few cases oỉ bilateral and unilateral orchitis following 
vacdnation with measles, mumps, and rubella vacdne 
have been reported. 1,2 An 18-year-old adolescent devel- 
oped svvelling 11 days after vacdnation1; he was treated 
with NSAIDs and the swelling resolved.-1 A 12-month-old 
chiỉd developed scrotal and testícular svvelling 2  vveeks 
after vactínation which resolved spontaneously over sev- 
eral days, while 2 post-pubertal padents (36 -and 37 years 
of age) developed stvelling 3 days aíter vactínation; in 
both patients the svvelling also spontaneously resolved 
within 1 to 5 weeks.J

1. Abdelbaky AM. tí ai. Unỉlatenỉ epidiđymo-orchitis: a rare complication 
oỉ MMR vacdne. Ann R Colỉ Suiy Engl 2008; 90: 336-7.

2. Cllữord V, tí aỉ. Mumps vacdne associated orchỉtỉs: ẹvỉdence supp<ntỉn8 
a potentỉaỉ immune-medỉated mechanlsm. Vaaàtt 2010; 28:2671-3.

ỉnterađions
As for vacdnes in generaỉ, p. 2375.3.

See also under Measles Vacdnes, p. 2399.3.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single ingrediant Preporotions. Arg.: MMR H; Trimovax; Trivứa- 
ten; AustraL: Priorix; Austrim MMRVaxPro; Priorìx; Beỉg.: 
MMRVaxPro; Priorix; Braz.: Vadna Comb. Contra Sarampo, 
Caxumba e Rubeola; Vadna Contra Sarampo, Caxumba e 
Rubeola; Vadna de Virus Vivos de Sarampo, Caxumba e 
Rubeola; Cattadr. MMR II; Priorix; ckõm  MMR n (SÍÍPđt); 
Priorix (ííặStìỄ); Ct: MMR n t; MMRVaxPro; Priorỉx; Trivi- 
vac Dam.: MMRf; Priorix; Fin.: MMR nt; Priorix; Fr.: 
MMRVaxPro; Priorix; R.O-R.+; Ga.: MMR Ttiplovaxt; 
MMRVaxPro; Priorbc Gr.: MMR Ó; MMRVaxPro; pluseihc 
Priorix; Hong Kong: MMR II; Priorlx; Trúnovax; Hung.: MMR 
nt; Piioiix; India: Morupar Tresivac Indon.: MMR n; Trừno- 
vax; Irt: MMR nt; MMRVaxPro; Priorix; Israel: MMR Bt Prior- 
ix; ItaL: MMR n+; MMRVaxPro; Priorix; Malaysia: MMR II; 
Priorix; Mex.: MMR í t  Priorix; Neth.: MMRVaxPro; Priorúc 
Norw.: MMR nt; MMRVaxPro; Priorix; NZ: MMR n; Priorix; 
Triviraten+; Phũipp.: Priorix; Trỉmovax; Tĩivúatent; PoL: MMR 
ũf, MMRVaxPro; Priorix; PorL: MMR n-h MMRVaxPro; Prior- 
ix; Rus.: MMR n (MMP Ư); Priorix (IlpHopHxc); SAfr.: Priorix; 
Trimovax; Singapore. MMR II; Priorix; Spain: MMRVaxPro; 
Priorix; Vacuna Triple MSDt; SwaL: MMR n+; MMRVaxPro; 
Priorix; Swtíz.: MMRVaxPro; Priorix; Thai.: MMR Q; Priorix; 
Trimovax; Turk.: MMR 0; Priorúc Trũnovax; Tỉiviraten; UKx 
MMR Hf; MMRVaxPro; Priorix; USA: MMR n; Veneĩ.: Priorix.
PlKainucopoeid  PrapciralKMtt
Ph. Eur.: Measles, Mumps, and Rubella Vacdne (Live).

Measles, Mumps, Rubella, and Varícella- 
Zoster Vaccines
MMRV Vaccinei ■'■■■'-
ẠỴC —  J07BD54.

Phartnacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8 : (Measles, Mumps, Rubella and Varícella Vacõne 
(Live); Vacdnum Morbillorum, Parotitidiỉ, Rubellae et 
Varicellae Vivum). A freeze-dried preparatioa comaining 
suitable live anenuated strains of measles virus, mumps 
virus (Paramyxơvirus parotitidis), rubella vims, and human 
herpesvữus 3. The vacdne is prepared immediately before 
use by reconstitution hom the dried vacdne. It contains in 
each dose not less than 3.0 log CCIDịo oỉ inỉective measles 
virus, not less than 3.7 log CCID;o of iníective mumps vừus, 
and not less than 3.0 log CCID50 of iníective rubella virus. 
The dried vacdne should be stored at 2 degrees to 8  degrees 
and be protected hom light.

Protìlẹ
Measles, mumps, rubella, and varicella-zoster vacdnes are 
used ỉor active inununisation against measles, mumps, 
rubella and variceUa (chickenpox).

In the USA. the Advisory Committee on Immunứation 
Practices (ACIP) States that the measles, mumps, rubella, 
and varicella (MMRV) vacdne may be given to children 
aged 12 months to 12 years for simultaneous vacdnation 
against these viral diseases. Surveillance da ta indicate an 
increased risk of ỉebrile seizure in children aỉter theữ &rst 
dose of MMRV vacdne, compared with those who were 
given separate injections of measles, mumps, and rubella 
(MMR) vacdne and varicella vacdne at the same visit The

ACIP thereíore no longer expresses a preíerence for use of 
the quadrivalent vacdne over sepaiate injections oỉ 
equivalent component vacdnes.
Reviews.

1 . Vesikui T,tt* L  Incnuiag  covenge and cỉSdency oí measks, mumps, 
and rabdla vacdne and tottodudng univenal váricdla vacdnation in 
Europc a role for the combined vacdne. Ptdìaỉr Ịnfat Dá J 2007; 26: 
632-6.

2. Ramcl J. A new challenge for Burope: Inoodudng a pediaoic 
quaddralent vacctne ior mcasies. mumpi. rubeũa, and vaiiceha. ha J 
ĩnfta Dá 2007; 11 (suppl 2); S49-SS5.

3. Dhillon s. Cunan MF. Uve anenuated meaỉlo. mumps. rubdla. and 
vaiicetta loster vinu vacdne (Priorá-Ttơa). Paediatr Drup 2008; 10: 
337-67.

4. Czạjka t t  íí aL A combined meaales. mumps. iubeUa and varicdla 
vacdne (Priorlx-Teưa); tanmunogenidiy and siiety proAle. Vaabu 2009; 
27: 6504-11.

5. CDC Ute at oombinatlon measlcs. mumps. rubella. and varlcílla 
vacrinc: rccommcndariom ot the Advisory Commlttce on Immuniza- 
don Pncdces (ACIP). MMWR 2010; 39 (RR-3); 1-12. Als> avaQable ac 
http://www.cdc.gov/mmwr/pdl/rr/rr5903.pdl (accessed 25/06/10)

Preparations
Propnetory PPBporabons (details are 'given in Volnme B)
SỊngla ingrađanl Prepartrtions. Belg.: Priorbt-Tetra; Canad.: 
Priõrix-Tetra; Cĩ.: Priõrix-Tetra; ProQuad; Dertm.: Priorix-Tetra; 
Pin.: Prioiix-Tetrat; Ga.: Prioiix-Tetra; Gr.: Priorix-Teơa; IrL: 
Priorix-Tetra; ProQuad; Israd: Prioibt-Tetra; ItaL: Priórix-Tetra; 
ProQuad; MàUtysừr. Priorix-Tetra; Neth.: Priortx-Tetra; pro- 
Quad; NZ: Pdorix-Tetra; ProQuad; PoL: ProQuad; PorU: Prior- 
bt-Tetta; ProQuad; Singapore. Prioxix-Tetra; Svritỉ.: Priorix- 
Tetra; Thai.: Priorix-Tetra; USA: ProQuad.
Phơrmocopooid Praporaiions
Ph. Eur.; Measles, Mumps, Rubella and Varicella Vacdne (Live).

M e n i n g o c o c c a l  V a c c i n e s
Vacunas de põllsacáridos memngocódcos.
ATC —  'j07AH 0ll JỌ7AH02; XÍ7AH03; J07AH04; J07AH05; 
JỌ7AHỌ6; J07W 7;jỘ 7/W 08;JỌ 7A H 09;J07A H 10.

Pharmaoopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8 : (Meningococcal Polysaccharide Vacdne; 
Vacdnum Meningitidis Cerebrospinalis). It consists of one 
or more puriSed capsular polysacdiaiides obtained bom 
one or more suitable strains oỉ Neừseria meningitidử group A 
group c, group Y, and group W135; it may contain a single 
type of polysaccharide or any mixture oỉ the types. It is 
prepared immediately beíore use by reconstitution bom the 
stabilised freeze-dried vacdne with a suitable steiile liquid. 
The freeze-dried vacdne should be stored at 2 degrees to 8 
degrees and be protected &om light 
The BP 2014 States that Men plus the relevant antigen may 
be used on the label (for example MenAC).
Ph. Eur. 8 : (Meningococcal Group c  Conjugate Vacdne; 
Vacdnum Menỉngococcale Qassis c Coniugatum). A liquid 
or &eeze-dried preparatíon oỉ purihed capsular polysaccha- 
ride deiived bom a suitable strain of Nâssaia meningitidừ 
group c covalently linked to a carrier protein. The vacdne 
may contain an adjuvanL The freeze-dried vacdne should 
be stored at 2  degrees to 8  degrees and be protected bom 
light.
The BP 2014 States that MenC(conj) may be used on the 
label.

Uses and Admỉnistratìon
Meningococcal vaccines are used íor active immunisation 
against Neừseria meningitidừ inỉections, vvhich indude 
meningitis and septicaemia (see Meningococcal Inỉections.
p. 192.1). They are preparations o( purilìed polysaccharide 
antigens bom N. meningitidừ and may be monovalent. 
containing the antigen of only one serotype of N. 
meningitidis or polyvalent, containìng antigens of tvvo or 
more serotypes. Conjugation of the polysaccharide to a 
carrier such as diphtheria CRMin protein or to tetanus 
toxoid protein mcreases the immunogenidty. Whỉle 
eữective vacdnes against some of the common serotypes 
of baaerial meningitis such as A, c, W135, and Y have been 
available and induded in many national immunisation 
programmes, ít has been more diỉGcult to develop vacdnes 
against the group B serotype. However, several avenues of 
research have now resulted in the production of an effective 
vacdne against this serotype.

In the UK, primary immunisation is recommended 
during childhood with a hirther dose given duiing 
adolescence, vvhereas in the USA routine immunisation is 
recommended during adolescence or ỉor those at increased 
rìsk for meningococcal disease from 6  weeks oí age. In the 
UK, a conjugãte meningococcal c vacdne is usẽd and is 
generally given by intramuscular injection with the 
subcutaneous route reserved íor paúents with haemophilia 
or thrombocytopenia. The pritnary immunisation course ỉor 
iníantsconsists of a single dose oỉ 0.5 mL given at 3 months 
oí age. The first booster dose with a combined conjugate

The Symbol t  denotes a preparation no longer actively marketed
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meningococcal c and HaemophUus influenza typeb vacrine is 
recommended at 12 to ỉ 3 months of age with a turther 
booster dose of conjugate meningococcal c vacdne given 
around 14 years of age. In the USA. rouõne immunisation 
vvith a single dose of a conjugate tetravalent vaccine hom 
groups A, c, Y, and W135 is períormed at 11 to 12 years of 
ãge, with a booster dose ai 16 years of age. Catch up 
vaccinations may be given, however, routine vacdnaúon of 
those aged 19 to 21 years who are not at increased risk for 
meningococcal disease is not recommended. For discussion 
of immunisation schedules see under Vacdnes, p. 2373.3.

Asplenic persons or thosc who have tenninal comple- 
ment component debdencies are at higher than noimal risk 
of acquiring meningococcal infection and thereíore they 
should be ũnmunised. Either a conỊugate meningococcal c 
vacdne or a teơavalent vacdne (A, c, Y, and W135, 
unconjugated or conịugated) may be used depending on 
availability and local immunisatỉon guidelines.

Meningococcal vaccines are also indicated in persons 
travelling to countries where the risk of iníection is high. 
They should receive a teưavalent meningococcal poly- 
saccharide vacdne (either unconịugated or conjugated) 
rather than the group c conjugate vacdne, and should be 
immunised even ư they have already received the latter. 
Vacdnation is indicated patticularly for visits of 1 month or 
more and for those backpacking or living or vvorking with 
local residents. Vaccination is a Visa requirement for 
pilgrims to Saudi Arabia.

Meningococcal vacdnes may be given as an adjunct to 
chemoprophylaxis in contacts of persons with meningitis 
(see p. 191.1).

Strain-spedíic meningitỉs B vacdnes based on bacterial 
outer membrane vesides or proteins such as PorA. PorB, or 
NspA ha ve successíully been used against epidemics in 
Nonvay. Cuba, and New Zealand. In 2013, ãn adsorbed 
meningococcal B vaccine containing 3 recombinant N. 
meningiàdừ group B proteins (NHBA íusion protein, NadA 
protein, and the ỈHbp íusion protein), and the outer 
membrane vesides from N. meningiàdừ group B strain NZ 
98/254 was approved for use in Europe. It is given by 
intramuscular ínjection in usual doses of 0.5 mL; primary 
immunisadon consists of three doses given at intervals of 
one month, starúng preferably at 2 months of age. A single 
reinfordng dose is recommended benveen 12 and 23 
months of age.

Guidelines and recommendations.
1. DoH. Ịmmunisứtúm Against InỊtaious Diuase 2006 (updated I4th March, 

2013); 'The Green Boolc". Avaỉlable au https://www.gov.uk/ 
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(accessed 18/04/13)

2. CDC. updated recommeadatỉons for use of merùngococcaỉ conịugate 
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2010. MMWR 2011; 60: 72-6. Also availabie ac http://www.cdcgov/ 
mrnwr/preview/mniwrhunl/mm6003a3.htm (accessed 14/03/13)

3. American Acaderay of Pediauics. Conunỉnee on Iníectious Dỉseases. 
Menỉngococcal conjugate vaccines policy update: booster dosc 
recommendatíons. Pediatria 2011; 128: 1213-8. AỈỈO avaiỉable au 
http://pcdiatnc3.aappublicaLions.0rg/content/I28/6/1213.full.pdí+html 
(accessed 04/04/13)

4. WHO. Meningococcal vacđnes: WHO posiòon paper, November 2011. 
Wkỉy Epiiiem Rtc 2011; 86: 521-39. Also availabie au http://www.who. 
int/wer/20lỉ/wer8647.pdí (accessed 08/03/13)

5. CDC. Prevenủon and conirol of meningococcal dỉsease: recommenda* 
tìons oí the Advỉsory Committec on Immunizatíon Practlces (ACIP). 
MAOVT? 2013; 62 (RR>2): 1-28. Aiso availabỉe at: http://www.cdc.gov/ 
mmwr/pdf/rr/rr6202.pdf (accessed 04/04/13)

6. CDC. Intant meningococcal vacdnatioo: Advisory Commỉnee on 
ỉmmurùzacỉoQ Practíces (ACIP) recommendatíons and ratíonale. MMWR 
2013; 62: 52-4. AJso available ac http://www.cdc.gov/mmwr/previcw/ 
mmwrhtmi/min6203a3.htm (accessed 08/03/13)
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1. Ruggeberg J. Heath PT. Saíety and efficacy of menỉngococcaỉ group c

Conjugate vacdnes. Exptrt Opin Druý Sa/ety 2003; 2ỉ 7—19.
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B meningococcaỉ vacdne. Expert Rev Vaeànes 2009; 8: 729-45.
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2010; 50 (suppl 2): S54-S65.
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1 ỉ . Tan LK. tí ai. Advances in the development of vaccnes agaỉnst Meisserìa 
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12. WHO: Inỉtìatíve íor Vactíne Research (TVR). Meningococcaỉ dỉsease. 
Inỉonnadon availabie au http://www.who.int/vacdne_researcfa/ 
dỉseases/soa.bacteriaỉ/en/indexl.bunỉ (accessed 08/04/13)

13. Flndlow J, tí ai. Muỉdcenter. open-labeL randomízed pha se Doonữoỉỉed 
trial of an ỉnvestỉgatíonaỉ recombỉnant Menỉngococcaỉ serogroup B 
vacdne with and without outer membrane vcsides, adminỉstered in 
inỉancy. Cỉin InỊctí Dừ 2010: 51: 1127-37.

14. Gossger N, tí ai. Immunogenỉdty and tolerabiUty of recombỉnant 
serogroup B meningococcaỉ vacdne administered with or without 
routỉne inỉam vacdnations accordỉng to diíícrent immuniiation 
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Ạdyei^ẸỊkờsandPrecaụtỉons
As for vacdnes in general, p. 2375.1.

Immunity to the unconjugated serogroup c polysaccha- 
ride in meningococcal vaccines may be insuỉỉỉcient to coníer 
adequate protecnon against inỉecúon in iníants under about 
2  years of age.

Effects on the nervous System. From June 2005 to Sep- 
tember 2006, 17 cases of Guillain-Barré syndrome were 
reported to the Vacdne Adverse Event Reporting System 
(VAERS) after use of a tetravalent (A, c, W135, and Y) 
meningococcal conjugate vaccine (Menactra). Whether 
the cases vvere caused by the vacdne or were coinddental 
was unknown.'-J The CDC recommends that peisons vvith 
a history of Guillain-Barré syndrorae should not be vacd- 
nated vvith the tetravalent meningococcal conjugate 
vacdne.2

ỉ . CDC. Guỉllain-Barré syndrome among redpỉents of Menacưa meningo- 
coccal conjugate vacdne * United States. June-July 2005. MMWR 2005: 
54: 1023-5.

2. CDC. Updaie: Guỉllain-Barré syndrome among redpỉenis of Menaara 
meningococcal conjugate vacdne— United States. June 2005* 
September 2006. MMWR 2006; 55: 1120-4. Corrcaion. ibiẩ.: ( 177.

Pregnancy and the neonate. A ỉtudy' in 157 Asian 
vvomen given a tetravalent polysaccharide vacdne in the 
third trimester oí pregnanq' íound that immunisaiion waỉ 
safe for both mothers and inlants. Iníants were provided j 
with signiAcantly increased levels of IgG for 2 to 3 monihs 
and of oral IgA for 6 months from breast teeding.

1. Shahid NS. tí ai. Placenui and breast tramíer of annbodirs aíter 
matemaỉ immuniiatỉon wiih poiysaccharìde meníngococcaỉ vacdne: ế 
randomized. controlled evaiuation. Vacànt 2002: 20: 2404-9.

Interactions
As ỉor vacdnes ÚI general, p. 2375.3.

Preparatìons
Proprietary Preparations (details are given in Votume B)
ỉingle-ingredient Preparations. Arg.: Antúneningocodca A+C; 
Menjugate; Menomune; Menveo; NeisVac-C; Va-Mengoc-BC; 
AustraL: Mencevax ACWY; Meningitec Menjugate; Meno- 
mune; Menveo; NeữVac-C; Austrùr. Mencevax ACWY; Menin- 
gjtecf; Menjugate; Menveo; NeisVac-C; Beỉg.: Mencevax 
ACWY; Meningitec: Menjugate; Menveo; NeisVac-C; Nimenrix; 
Braz.: Vadna Meningocodca A+C; Vadna Meningocodca Con- 
íugada Grupo C; Vadna Meningocodca Conjugada Grupo C; 
Canad.: Menactra; Meningitec Menjugate; Menomune: Men- 
veo; NeisVac-C; Chũe-. Meningo A+Ct: NeisVac-C; China: 
MengLing Kang MeningACon (SB.Ífi3Ị); Meningo A
+C ( k Ỷ Ể  A+Cj; Menwayc (%.&%): Nao Mạn Ning ịMÚỸ);
Yu Nao Ning ( É B Í ); Yu Nao Nlng A+C (atìÍA +C); Cz: 
Menjugate; Menveo; NeisVac-C; Denrn.: Meningitec Meningo- 
vax A+Ct; Menjugate: Menveo; NeisVac-C; Nimenrix: Fi«.: 
Mencevax ACWY; Meningovax A+Ct; Menjugatef; NeisVac-C;
Fr.: Mencevax; Meningitec Meninvactt; Menjugate; Meno- 
muneỷ; Menveo; NeisVac Ger.: Mencevax ACWY; Meningitec 
Meningokokken-Implstolỉ A + C; Menjugate; Menveo; Neis- 
Vac-C; Gr.: Meningitec Meninvact; Menjugate; Menomune; 
Menveo: NeisVac-C; Vacdn Meningococdque; Hong Kong: 
Mencevax ACWY; Hung.: Mencevax ACWY; Meningitec 
Meningo A+C; Menjugate; NeisVac-C; India: Mencevax; 
Indon.: Mencevax ACWY; ỉrl.: Meningitec; Menjugate; Men- 
veo; NeisVac-C; Israel: Mencevax ACWY; Menveo; ItaL: Men- 
cevax ACWY; Meningitec Menjugate; NeisVac-C; Malaysia: 
Mencevax ACWY; Menomune; Mac.: Va-Mengoc-BC; Neth.: 
Menìngitec Meningovax A+Cf; Meninvactt; Menjugate; Men- 
veo; NeisVac-C; Nimenrix; Norw.: Menlngitect; Meningovax A
+C f; M enveo; NeisVac-C; N im enrix; N Z: M encevax  ACWY; 
Menứigitec: Menomune; MeNZBf; NeisVac-C; Phữipp.: Euro A
6- C; Menactra; Mencevax ACWY; Menomune; Menóvac Pol.: 
Meuingitec Menveo; NeisVac-C; PorL: Meningitec Menjugate; 
Menveo; NeisVac-C; Rus.: Mencevax ACWY (MeHueaaxc 
ACWY); S-A/r.: Imovax Menúigo A 6- ct; Mencevax; Singa­
pore: Menactra; Mencevax ACWY; MenomuneỶ; Spain: Men- 
cevax ACt; Meningitec Menjugate; Menveo; NeisVac-C; 
Nimenrix; Swed.: Meningovax A+Cf; Menveo; NeisVac-C; 
Switz.: Mencevax ACWY; Meningitec Menjugate; NeisVac-C; 
Thai: Menomune; Turk.: Imovax Meningo A+Ct; UK: ACWY 
Vax; Bexsero; Meningitec Menjugate; Menveo; NeứVac-C; 
Nimenrix; USA: Menactra; Menomune; Menveo.
Phormocopoeiol Praporotions
Ph. Eur.: Meningococcal Group c Conjugate Vaccine; Meningo- 
coccal Polysaccharide Vacdne.

Multíple Sclerosỉs Vaccines
Vacunâs de la esderosis múltiple.

Protìle
Vacdnes based on T cells have been investigated for the 
management of multìple sderosis.

The use of vacdne-derived polydonal antibodies from 
the serum oỉ goats is also under investigation.

Reíerences.
1. Hcllings N, tí ai. T-cell vacdnation in multìpỉe sderosỉs: update or 

dỉnìcaỉ applỉcation and mode oíaction. Autơànmim Rtv 2004; 3:267-75
2. Sospedra M, Martin R. Antígen-spedBc therapỉes in muỉtỉple sderosỉs 

ỉnt Rev Immunoỉ 2005; 24: 393-413.
3. Fontoura p, tí  ai. Antigcn-Ìpedíìc therapies ỉn muỉtíple sderosis: going 

bcyond proceins and pepndes. ỉnt Rev ỉmmunol 2005; 24: 415-46.
4. Correalc ĩ. a  a i Vacdnes for muỉrtpỉe sdcrosis: progress to date. CNí 

Drugs 2008; 22: 175-98.

Mumps Immunoglobulins
Inmunoglobulỉnas contra la parotiditis; Inmunoglobulinas 
conữa las paperas.
ATC — J068815.

ProỊịle
Preparations containing antíbodies against mumps virus 
have been used in so me countries for passive immunisation 
against mumps.

Preparations
Proprietary Preparotionỉ (details are given in Volum e B) 

Sỉngle-ingredient Preparotions. Gr.: Parum an.

M u m p s  V a c c i n e s
Vacunas de la parotiditis; Vacunas de las paperas.
ATC —  J07B E 0l

Pharmacopoeias. Many phamiacopoeias, induding Eur. 
(see p. vii). have monographs.
Ph. Eur. 8 : (Mumps Vacdne (Live); Vacdnum Parotitidis 
Vivum). A freeze-dried preparation comaining a suitable 
live attenuated strain of mumps virus (Paramyxovirus 
parotitidis) grovvn in cultures of human diploid cells or chick- 
embryo cells or the amniotic cavúy of chick embryos. It is 
prepared immediately beíore use by reconstituãon bom the 
dried vacdne. The cell-culture medium may contain the 
lowest effective concentration of a suitable antibaderial. 
The virus concentration is not less than 3.7 log CCID50 per 
dose. The dried vacdne should be stored at 2 degrees to 8 
degrees and be protected from light.
The BP 2014 States that Mumps may be used on the label.

Uses and Administration
Mumps vacdnes are used for active imrnunisation against 
mumps.

For primary únmunisation a combined measles, mumps, 
and rubella vacdne (p. 2400.2) is usually used. For 
discussion of immunisation schedules, see under Vacdnes, 
p. 2373.3.

Many diííerent attenuated strains of mumps vữus have 
been used in vacdnes and those commonly used have 
induded Jeryl Lynn, Urabe, Leningrad-3 (and adapted L- 
Zagreb), and Rubini strains. Elhcaqí seems to be broadly 
súnilar for these strains vvith the excepdon of Rubini which 
is reported to be less eữective than Jeryl Lynn or Urabe.

In some countries, a single-antigen mumps vacdne has 
been used although combined vacdnes are usually 
preíeưed.
References.

1. WHO. Mumps vỉrus vacdnes: WHO positỉon paper. Wkiy Epidem Rac 
2007; 82: 51-60. Aỉso avaílable au http://www.who.ỉm/immunỉzatỉon/ 
wer8207mumps_Feb07_posirion_paper.pdf (accessed 25/06/10)

Adverse Effects and Precautions
As for vacdnes in general, p. 2375.1.

Parotid svvelling may occur. Unilateral nerve deaỉness, 
aseptic meningitis, and encephalitis have occuưed rarely 
(see belovv for hirther discussion).

Mumps vacdnes are not generally recommended íor 
children belovv the age of 1 year in whom matemal 
antibodies might prevent a response.

Eííects on hearíng. For reporn oi sensoríneurỉtl hearing 
loss aíter vacdnation vvith measles, mumps, and rubella- 
containing vaccines, see p. 2400.3.

Effeds on the nervous System. There have been a few 
reports of neurological reactions induding meningitis and 
encephaiitis aíter vaccinatíon with measles, mumps, and 
rubella (MMR) vacdnes. These reactions have been attrib- 
uted to the mumps component. Hovvever, it has not been 
possible to isolate the virus hom the CSF in every case 
and identUy it as either the vacdne strain or a wild-type 
strain. Meningitis develops up to 35 days aher immuni- 
sation, is mild, and sequelae are rare.u  One study3 íound 
the inddence of virus-poãtive post-immunisation mening- 
itis hom the Urabe strain of mumps vacdne to be about 1 
in 1 1 0 0 0  immunised children, with the inddence lollovv- 
ing Jeryl Lynn mumps vacdne being much lovver. This

All CTOss-reíerences reíer to entries in Volume A
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result was supponed by ứie inddence of about 1 in 4000 
in another stuđy,4 making it less likely that this was a 
chance result, and much hỉgher than the estimates oỉ up 
to 1 in 1 million reported previously.5 Subsequent 
research6 identiSed the Uiabe vacdne strain in CSF sam- 
ples bom all o( 20 children with post-vacónation mening- 
ĩtís in the UK, and no isolates 0f the Jeryl Lynn strain in 
patients with meningitis among 80 samples tested. Thus, 
vacdnes containing the Urabe strain, induding combined 
MMR vacdnes aie no longer used in the UK and some 
other countries.7 A relatively hỉgh inddence oi meningỉtis 
oỉ about 1 in 1000 haỉ also occurred after use oỉ a measles 
and mumps vacdne prepared bom the Leningrad>3 strain 
of mumps vứus.w

Encephalitìs has been assodated wỉth mumps vacdn- 
ation Iess hequently than meningitis, but may be more 
serious.1 The Advisory Committee on Immunization 
Practices in the USA has reported that the inddence of 
encephalitis within 30 days of receiving a mumps- 
containing vacdne is 0.4 per one million doses.10 This is 
no higher than the background inddence ỉor CNS 
dysỉunction seen in the general population. There are also 
a few reports of acute disseminated encephalomyelitis 
following vacdnatiọn with mumps vacdne.11

In considering the above đata it should be remembered 
that mumps is the most common cause of meningoence- 
phalitlsin children under 13 years of age in the UK and an 
ũnpoitaht cause of peimanent sensorineural deaỉness in 
chllđìlood., Meningitis after natural mumps iníection is 
estiniatẹd to occur in 1 in 400 cases, an inddence that ũ  very 
considerably above any reported with vacdnatìon.

1. Anonymous. Muraps menỉngỉtis and MMR vacdnation. Lanctí 1989; U: 
1015-16.

2. Maguỉre HC tí d . Menỉngoencephalitis assodated with MMR vacdne. 
Cữmtmm DừRep 1991; 1 (rcview 6): R60-R61.

3. Mỉller E, tí a í Risk oỉ âseptic menỉngỉtỉs aỉter measỉes, mumps, and 
rubeỉla vacdne in UK childrcn. Lanat 1993; 341: 979-82.

4. CoivHỉe A. Pugh s. Mumps meningiĩií and measỉa. mumps. and rubella 
vacdne. Ltnotí 1992; 340:786. Correction. ibùL: 986.

5. McDonald JC  tí aL Gỉnicaỉ and epidemỉologỉc ieatures of mumps 
menỉngoencepbaỉitỉs and possỉbỉe vacdne-rdated dỉsease. M ỉatr ĩnỊta  
Dừ J  1989; 8: 751-5.

6. Porsey T, a  ai. Mumps vacdne and menỉngltiỉ. lartctí 1992; 340:980.
7. Àrionymous. Two MMS vacdnes withdrawn. Lanctí 1992; 340: 722.
8. Òim anM 'đ a i.Aseptỉcmenỉngỉtisaỉtervacdnationagainstmeasỉesand 

mumps. Ptdiaữ ĩnfea Dừ J 1989; 8: 302-8.
9. Teỉovií G. tí aỉ. Asepdc mgningỉtit aíter measỉeSr mumps, and rubeQa 

vacdne. Lanctí 1993; 341: I54lĩ
10. Imrounization Practíces Advỉsoty Commỉttee. Mumps prevention. 

MMWR 1989; 38: 388-400.
11. Japanese Pharmaceutỉais and Medỉcaỉ Devices Saỉety Inỉormatíon. 

Important saỉetỴ iníormadon ừeetc-dĩied lỉve attenuated mumps 
vacónc; no. 279 (ỉssued May 2011). Avaỉỉabỉe ac www.pmda.go.jp/ 
cnglish/scrvice/pdf/precautíons/PMDSI*279.pđf (accessed 03/04/12)

Orchitis. For mention oí orchitis íollovring vacdnatìon 
with measles, mumps, and rubelỉa vacdne see under 
Measles, Mumps, and Rubella Vacdne, p. 2401.2.

Interactions
As for vacdnes in general, p. 2375.3.

Preparations
Propriatary Prapomtiom (details are given in Volume B)
Single-ingredient Preparaiions. Cz.: Pavivac Gr.: Mumpsvax; 
Turk.: Mumaten; USA: Mumpsvaxỷ.
Phormocopoeid PraporoHons
Ph. Eur.: Mumps Vacdne (Live).

Mycobacterium Vaccae Vaccines
SRL-l 72; Vacunas de Mycobaaerium vaccae.

Pro/ĩ/e
Vacdnes containing Mycobacterìum vaccae are under 
investigation for the prevention and immunotherapy of 
tuberculosis and other mycobacterial inỉections. They are 
also being studied for therapeutic use in asthma, eczema, 
psoriasis, and some malignant neoplasms.

Asthma. Heat-killed Mycobaữeriưm vaccai is a potent down- 
regulator of T-helper 2 cytokines which play a Central role 
in asthma. In a double-blind, randomised, placebo-con- 
trolled study' in 24 asthmatíc men, a bronchial alỉergen 
challenge was given 2 weeks beỉore and 3 weeks after a 
single intradennal ứijectìon of Mycobaaerium vaccae 
vacdne. The maximum íall in FEV, during the allergic 
response to the latter diallenge was reduced by a mean of 
34%, but this was not statistically signihcant compared 
with placebo.

1. Camporota u  tí aỉ. The effects oỉ Mycobaaeiỉum vaccae on aỉỉergen- 
induced aizway responses In atopỉc asthma. Eưr Rapừ J  2003; 21:287- 
93.

Eczema. In a double-blind, randomised, placebo-con- 
trolled study' in 41 children aged 5 to 18 years with mod-

erate to severe ătopic dérmadtis, an intradennal injection 
oỉ M ycobactcrium  vaccae vacdne resulted in a 48% reduc- 
tion in the surỉace area of -the skin aữected aíter 3 months 
compared with 4% in those given placebo. In a later 
study2 in 56 children aged 2 to 6 years, these results could 
not be replicated because the reduction in aữected area 
was not ỉound to be signiBcantly diổerent hom placebo.

1. Arkwrìght PD. David t ỉ .  Intradermal admỉnỉstratỉcm of a kỉlỉed 
MycobacteTỈum vaccae suspensỉon (SRL 172) ỉs assodated with 
ỉmprovement In atopỉc dennatỉtỉs in chỉỉdren with raoderate-to-severe 
disease. J Alỉergy ơ itt hnmunol 2001; 107: 531-4.

2. Arkwright PD, Davỉd TJ. Effect oỉ Myaibacierium vaccae on atopic 
dermatỉtỉs in diỉldren of diơerent ages. Br J Dermaíol 2003; 149: 1029- 
34.

Malignanỉ neoplasms. M ycobaữerium  vaccae vacdnes have 
been used with limỉted success as adjunctive therapy in 
the management of a variety oỉ cancers, notably prostate 
cancer, malignant melanoma, and non-small-cell lung 
cancer. In a preliminary study' 28 patients with inoperable 
non-small-cẽll lung cancer and mẽsothelioma were rando- 
mised to receive chemotherapy either with or without 
adjunctive intradermal inịection o i a heat-killed M ycobac- 
teriu m  vaccae vacdne (SRL-172). A trend towards improved 
response rate was ỉound in those patients receiving com- 
bined therapy, together with improved median survival 
and 1-year survival rates; some patients given combined 
therapy were subsequently able to receive curative surgery 
or radical radiotherapy. A similar subsequent phase m  
study2 in 419 patients ỉound a signiAcant improvement in 
patient qualỉty of Iiíe alter combined therapy, but the 
improvements in survival-time could not be replicated. 
Secondary anaỉyses of these results3 suggested an improve- 
ment in survival-time for patients with adenocardnoma, 
but not for those with squamous ceD cardnoma. There is 
also some evidence of benefidal eỉỉect in patients with 
metastatic renal cell carcinoma.4

1. OTỈrien ME. tí  aỉ. A randomỉxed pha se n  study of SRLỈ72 
(Mycobactertum vaccae) combỉned wỉth dìemotherapy in patíents 
with ađvanced inoperabỉe non*smaU>ceQ lung cancer and mesotheỉio* 
ma. B rJ Canar 2000; 83: 853-7.

2. OTÌrien ME. tí ai. SRL172 (kỉlỉed Mycobacterỉum vaccae) in addỉtíon to 
Standard chemotherapy ỉmproves qualỉty of ilỉe without aữectỉng 
survtval in patỉents wỉth advanced non-smaũ-celỉ lung cancen phase m  
resuỉts. Ann Oncol 2004; 15: 906-14.

3. Suníord JL tí ai. Successỉul ỉmmunotherapy wỉth Mycobacteriura 
vaccae ỉn the treatment of adenocardnoma ỏf the lung. Eur J Cancrr 
2008; 44: 224-7.

4. Pateỉ PM. a  a i An evaỉuatỉon of a preparation oí Mycobaaerỉum vaccae 
(SRLỈ72) as an immunothenpeutỉc ãgent ỉn renal cancer. Eưr J Canctr 
2008; 44; 216-23.

Psoriasis. Preliminary studies have shovvn that heat-killed 
M ycobaderium  va a a e  vacdnes may induce periods of remis- 
sion when given inưadermally. An open-label study1 in 
24 patients given 2 intradermal ữỹections into lesion-free 
deltoid skin at a 3-vveek interval íound, 12 weeks aỉter 
starting ữeatment: marked improvement (14 patỉents), 
moderate improvement (2), no change (6), and worsening 
of symptoms (2). By 24 vveeks, 11 of 22 patients contin- 
ued to show a greater than 50% improvement and of 
these 5 had complete dearance oỉ skin iesions Lasting ỉor 6 
months or more. In another study,3 a more potent heat- 
killed, delipidated, deglycolipidated vacdne was given 
similarly to 20 patients with moderate to severe psoriasis; 
after 12 weeks, 13 of the 20 patìents showed a marked 
improvement, 3 vvere unchanged, 3 had worsened, and 1 
vvithdravvn due to an exíoliative flare. At 24 vveeks, 13 of 
19 patients continued to show a greater than 50% 
improvement, and in some this lasted íor 6 months or 
more. A double-blind, randomised, placebo-conưolled 
study3 with the latter vacdne in 36 patients with psoriatic 
arthritis íound no improvement in psoriatic lesions com- 
pared with placebo. aithough there did appear to be some 
improvement in pain experienced. Another placebo-con- 
trolled study in patientỉ with psoriasis also íailed to show 
beneht.4

1. Baiagon MV, tí  ai. Improvement ỉn psorỉasỉs after ỉnưadermaỉ 
administratíon oỉ hea:*kỉlled Mycobaaerìum vaccae. Irtí J  Dermatoỉ 
2000; 39: 51-8.

2. Baỉagon MV, tí ai. Improvemeni in psorỉasis aỉter intradermal 
administration of deỉipidated. deglycoUpidated Mycobacterium vaccae 
(PVAC): results of an open-labei orỉal. Gin Exp Dermatoi 2001; 26: 233-
41.

3. Daỉbeth N, tí ai. A randomised placebo controlỉed trỉal oí deỉipỉdated. 
deglycoiỉpidatẹd Mycobaaeritun vaccae as ỉmmunotherapy for psociatíc 
arthritlỉ. Am  Rheum Dừ 2004; 63:718-22.

4. Netto EM, tí al. Phase II randoraũed, placebo-comrolỉed tríal of M. 
vaccae-derỉved proteỉn (PVAC) íor the ơeatment of psoríasis. Vaccúư 
2006; 24: 5056-63.

Tuberculosis. UMAUNISAĨÌON. Reíerences.
1. von Reyn CF, tí aL Ceũular ỉmmune responses to mycobacteria ỉn 

heaỉthy and human ỉmmunodefidency vỉms-positive 5ubjects in the 
United States aíter a five-do$e scheduỉe of Mycobacterium vaccae 
vacdne. CKn Infta  Dừ ỉ 998; 27: 1517-20.

2. Waddeỉl RD, tí ai. Saỉety and immunogenidty oỉ a ĩive-dose series oỉ 
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HTV-assodated mbercuỉosis. ƠÙ1 ỉnftữ  Dờ 2000; 30 (suppỉ 3); S309- 
S315.

3. Vuoỉa JM, tí ai. ỉmmunogenỉdty d a n  inacóvated mycobactenal vactíne 
for the prevenóon oỉ HTV-assodated tubercuỉosỉs: a ranđomỉxed, 
controlied trial. AIDS 2003; 17: 2351-5.

4. Yang XY. tí aL Mycobaaerỉum vaccae vacdne to prevent tuberculosis in 
hỉgh risk people: a meta-analysỉs. J h tjta  2010; 60: 320-30.

5. Beresíord B, ịadoS JC. update on research and development pỉpeiine: 
• tuberculosis vaccines. ơhi Infea Dừ 2010; 50 (suppl 3); SỈ78-S183.

IMMUNOThBlAPY. A systemaúc reviewI ỉound that immu- 
notherapy with Mycobacterium vaccae produced no beneũ- 
dal eãects in patients with tuberculosũ.

1. de Bruyn G, Garner p. Mycobacterhim Tacae ìmmimottaenpy tor 
trating tuberculods. Availible in The Cochrane Daubue oi SysiTOUttc 
Revỉem; tnue 1. Chlchester John Wlley; 2003 (áccessed 16/12/04).

N o r m a l  I m m u n o g l o b u l i n s
.inmunc^lobulinasínespecbìcal
■ M C — J06BAỌĨ;:J06BA02. -
■UNil — 66Y330CIHS (h u m a n  im m unog lobu ìin  G).

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii) and us, have monographs.
Ph. Eur. 8: (Human Noimal Inưnunoglobulin; Immunoglo- 
bulinum Humanum Normale). A sterile Squid or freeze- 
dríed preparation containing immunoglobulins, mainly 
immunoglobulin G (IgG) antibodies, oỉ normal subjẹcts. 
Other proteins may be present; it contains not less than 10% 
and not more than 18% oỉ total protein. It iỉ intended ỉor 
intramuscular or subcutaneous injection. It is obtained bom 
the pooled plasma collected bom at least 1000 donors who 
must be healthy and a$ ỉar as can be ascertained be &ee bom 
detectable agents oỉ inỉection transmissible by transíusion oỉ 
blood or blood compọnents. No antibacterial is added to the 
plasma used. It is prepared as a stabilised solution and passed 
through a bacteria-retentive Slter. Multidose, but not single 
dose, preparations contain an antimiCTobial preservative. 
The pH oỉ a solution ỉn sodium chloride 0.9% containing 
1 % of protein is 5.0 to 7.2. The liquid preparatíon should be 
stored, protected bom lỉght, in a sealed, colourless, glass 
Container. The &eeze-dried preparation should be stored, 
protected bom light, in an airtìght, colourless, glass 
Container.
Ph. Eur. 8: (Human Normal Immunogỉobulin for Inơa- 
venous Administration; Immunoglobulinum Humanum 
Normale ad Usum Intravenosum). A sterile liquid or freeze- 
dried preparation containing immunoglobulỉns, mainly 
immunoglobulỉn G (IgG); other proteins may be present 
and the total protein content is not less than 3%. It contains 
IgG antìbodies of normal subjects; the Standard does not 
apply to Products intentionaUy prepared to contain 
íragments or chemically modihed IgG. It is prepared as a 
stabilised solution and passed through a baaeria-retentíve 
Blter. It does not contain an antimicrobial preservative. The 
pH o i a solution in sodium chloride 0.9% containing 1% of 
protein is 4.0 to 7.4. Storage requirements are similar to 
those for Human Normal hnmunoglobulin, except that the 
freeze-dried preparatíon is stored in an airtight Container at 
a temperature not exceeding 25 degrees.
USP 36: (Immune Globulin). A sterile solution o i globulins 
that contains many antibodies normally present in human 
adult blood. It is prepared ỉrom pooled material 
(approximately equal quanúties of blood, plasma, serum, 
or placentas) bom not ỉewer than 1000 donors. It contains 
15 to 18% of protein, o i which not less than 90% is gamma 
globulin. It is intended for intramuscular injection. It 
contains glydne as a stabiliser, and a suitable preservatíve. It 
contains antibodies against diphtheria, measles, and 
poliomyelitis. It should be stored at 2 degrees to 8 degrees.

Uses and Administration
Nornial immunoglobulin is available as two distina 
preparatỉons and íormulations:
•  a n  in tram uscu lar in je c tio n  (H u m a n  N orrnal Im m u n o -  

globulin (Ph. Eur. 8) and Immune Globulin (USP 36)) 
generally containing 16% of protein is used for passive 
immunisation, and sometimes also for primary antíbody 
deũdendes

• the preparation ỉormulated for mtravenous use (Human 
Normal ỉmmunoglobulin for Intravenous Administra- 
tion (Ph. Eur. 8)) is used in disorders such as primary and 
secondary antibody deBdendes, as an immunomodula- 
tory agent for immune thrombocytopenia, and to ưeat 
chronic inAammatory and immune-mediated diseases; 
Solutions generally contain about 3 to 6% of protein, 
although some may contain up to 12%

Doses oỉ noimal immunoglobulin oỉten appear conỉusing, 
being expressed variously in tcrms of weight (protein or 
immunoglobulin G content) or in terms of volume to be 
given, and the two do not ahvays appear to correspond. It 
should be remembered that there may be diữerences 
betvveen intravenous preparations oỉ normal immuno- 
globulin induding dỉữering IgA content and IgG subdass 
distribution.

Normal immunoglobulin, being derived from the pooled 
plasma of blood donots, contains antibodies to bacteria and 
viruses currently prevalent in the generàl populaúon; in the 
UK, and also in some other countries, typical antibodies

The Symbol t  denotes a preparation no longer actively marketed
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present Indude those against hepatitis A, measles, mumps, 
rubella, and varicella. Normal immunoglobuỉin thereíore 
may be used to provide passive immunisatíon against such 
diseases.

Normal immunoglobulin may be used to conưol 
outbreaks of hepatitís A, the recommended intramuscular 
dose tor dose contacts beíng 250 mg in those under 10 years 
oỉ age and 500 mg in older children and adults. It may also 
be used for prophylaxis against hepatitũ A in immunocom- 
promised patìents ư their response to hepatitis A vacdne is 
ũnlikely tõ be adequate.

Normal immunoglobulin may be used to prevent or 
possibly modiíy an attack of measles in children and adults 
at spedal risk (such as those who are immunocompromised) 
but should be given as soon as possible after contaCT with 
measles. In the UK recommended doses, given intramuscu- 
larly, for the prevention or attenuation of an attack are 
250 mg for those under 1 year of age, 500 mg for those aged 
1 to 3 years, and 750 mg ior those aged 3 yẽars and over.

Normal immunoglobulin does not prevent rubella 
iníection and is not recommended for the protection of 
pregnant vvomen exposed to rubella; it should only be 
considered vvhere tennination of pregnancy is unaccep- 
table. The dose is 750 mg by intramuscular injection.

Normal immunoglobulin may be used in the manage- 
ment of patíenu with prim ary antibody deíìdencies 
such as congenital agammaglobulinaemia, hypogamma- 
globulinaemia, or im m unocom prom ised patien ts 
induding those with Immunodendency syndromes; the 
immunoglobuUn is given to provide protection against 
Lníectious diseases that such patients may suffer. The 
intramuscular preparation has been used but the intra- 
venous route is usualiy preíerred as it is less painíul for the 
doses requireii Altematively, the subcutaneous route may 
be used. For intravenous inhision the dose, expressed in 
terms of weight (protein or immunoglobulin G content), is 
usuallv 400 to 800mg/kg initially. then 200mg/kg every 3 
weeks adjusted as necessary according to trough-immuno- 
globulin concentrations: the maỉntenance dose is usually 
200 to 800 mg/kg per month. In patients with secondary 
immunodeíiciency syndromes, doses of 200 to 400mg/kg 
every 3 to 4 vveeks have been recommended. Other dosage 
regimens have been used. Subcutaneous doses are 200 to 
500 mg/kg as an initial loading dose (divided over several 
days), followed by maintenance doses at repeated intervals 
to achieve a cumuiative monthly dose of 400 to 800mg/kg. 
when inlused inưavenously, normal immunoglobulin 
should alvvays be given very careíully and slowly vvith 
gradual increases in the rate of inỉusion.

For prophylaxis of iníection aíter bone marrovv 
transp lan tation , normal immunoglobulin is given 
intravenously in a dose of 500mg/kg weekly, adjusted 
according to response.

Intravenous iníusion of normal immunoglobulin is also 
used to raise the platelet count in patients vvith immune 
th ro m b o cy to p en ia  (idiopathic thrombocytopenic 
purpura). Doses of 400mg/kg are given daily for 2 to 5 
consecutive days. Altematively, a dose of 800 to 1000 mg/kg 
may be given on day 1 and repeated vvithin 3 days ư 
necessary. Further doses may be given as necessary.

For Kavvasalđ disease, normal immunogỉobulin (used 
with aspirin) is given intravenously in a dose of 1.6 to 2 g/kg 
in divided doses over 2 to 5 days, or 2 g/kg given as a single 
dose. Similar doses of intravenous normal immunoglobuỉin 
ha ve been tried in a range of disorders believed to have an 
auto-immune origin. The predse mode of action of normal 
immunoglobulin in such disorders is unknovvn.

For the treatment of Guìllain-Barré syndrome, normal 
immunoglobulin is given intravenously in a dose of 
400 mg/kg for 5 consecutive days, repeated every 4 vveeks if 
required.
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Administration. Oraỉ dosage with normal immunogiobu- 
lins has bcen proposed to rcduce the inddencc and sever- 
ity of gastrointestinaỉ iníections, particularly in patients 
with deícctive iramune Systems including neonates. 
Aỉthough the main immunoglobuỉin secreted into the gas- 
trointestinal traa in subjects with a nonnal ửnmune Sys­
tem ỉs IgA, vvhich.is not present in large quantines in com- 
merdaỉ normal immunoglobulins, beneồdal responses, 
espedally in viral iníections, have been reported after oral 
use. Systematic reviews have not, hovvever, supported 
routỉne use of oral immunoglobuiin for the prevention or 
treatment of gastrointestinal ỉníections.1’3 Preparations of 
immunoglobulm A are available in some countries and

have been tried, mainly ỉn bacterỉal gastrointestinal inỉec- 
tìons.4,5

1. Mohao p, Haque KN. Oral immunogỉobulỉn for the preventỉon of 
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Wiley; 2002 (accesscd 22703/05).
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Blood disorders. Inữavenous normal immunoglobulins 
are used in the ưeatment of symptomatic severe immune 
thrombocytopenia (p. 1606.1). Other blood disorders in 
vvhich normal immunoglobulins have been tried indude 
agranulocytosis1 and haemolytic disease of the newbom 
(p. 2377.2), haemolytỉc anaemias (p. 1122.2), red cell 
aplasia caused by parvovims B19 iníecrions (see under 
Passive Immunisation, p. 2406.3), thrombotìc thrombo- 
cytopenic purpura and haemolytic-UTaemic syndrome (see 
Thrombotic Microangìopathies p. 1159.1), and thrombocy- 
topenia with a variety of causes.2'10
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BMJ 1990; 300: 317-19.

8. Ray JB, er ai. Imravenous immune gỉobuỉỉn ỉor the treatment of 
presumed quinidlne-induced thrombocytopenỉa. DICP Antt Pharmacother 
1990; 24: 693-5.

9. Sakman MB. Smith EM. Phenytoia-induced thrombocyĩopenia treated 
with Ỉmravenouỉ immune gỉobuỉin. J Pediaư Hematoi Oncoi 1998; 20:
152-3.
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Ams. AmĨHematol 1998; 59: 127-32.

Bowel disorders. Intravenous normal immunoglobulin 
may be benehdal1' ’ in inducìng remission of Crohn's dis- 
ease and ulcerative colitis and in antíbiotic-assodated or 
pseudomembranous colitis assodated with Clostridium diỊỊĩ- 
dle iníection.4-5

1. Rohr G, et ai. Treauneni of Crohn's dỉsease and uỉcerative colltỉs with 7S- 
ỉmmunoglobulin. Lancet 1987; h 170.

2. Knoũach p, et ai. Crohn disease and ỉntravenous immunoglobulỉn G. 
Atm ũttem Med 1990; 112: 385-6.
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actỉvaúoQ and remission duóng therapy vvith intravenous imraunoglo- 
bulins. Scand J Gastroenuroi 1998; 33: 1113-17.

4. Leung DYM, et al. Trearmeat with imravenously admínỉstered garama 
gỉobulin oí chronic reỉapsing colỉtiỉ inđuced by Clostridium dỉffióle 
toxin. J Pediatr 1991; 118: 633-7.

ĩ. Wilcox MH. Descriptíve study oi intravenous ỉmmunogỉobulin for the 
treatmem oí recurrent Clostrìdium diíRdle dỉarrhoea. J Antinúerob 
ũưmotker 2004; 53; 882-4.

Complex regional pain syndrome. It has been suggested 
that the immune System may be involved in sustaining 
complex regional pain syndrome (CRPS—p. 8.1) and a 
small double-blind crossover pilot study in patients who 
had CRPS for betvveen 6 and 30 months that was reừac- 
tory to Standard tteatment suggested that low-dose intra- 
venous normal únmunoglobuỉin (250mg/kg daily on 2 
consecutive days) could substantially reduce the intensity 
of pain and improve autonomic limb symptoms.1 

ỉ. Gocbel A. eí ai. Intravenous immunogỉobulin treatment oí the complex 
regionaỉ paỉn syndrome: a ranđomized triaỊ Amt intem Med 2010; 152: 
152-8.

Epỉlepsy. Normaỉ immunogỉobuỉins have sometimes been 
of benetìt1'3 in the tteatment of chiỉđren with intractabỉe 
epilepsy, indudíng Lennox-Gastaut syndrome or West's 
syndrome, but a review of the literature ỉound that few 
welỉ controlled studies had been conduaed,4 and a Cana- 
dian evidence-based guideline recommended against its 
use.$ Although a positive ttend in ỉavour oí intravenous 
immunoglobuỉỉn therapy for reíraaory epỉlepsy was noted 
ìn one double-bíind conưolled study0 ỉnvolvỉng 61 
patients, the results were not consỉdered to be statistically 
signỉĩicanL
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Hypogammaglobulinaeinia. See under Primary Antìbody 
DeAdency, below.

bnmunocompromised paỉients. Immunodeíidency States 
may arise to m  primary disorders of the immune System, 
or, more commonly, they are secondary to immtmosup- 
pressive therapy, HTV infection, or haematological malig- 
nandes. Premature neonates may have dehdts in theứ 
immune Systems due to their immaturity; placental trans- 
fer of matemal antibodies usually occurs after about 32 
weeks oi gestation. Such patients and neonates may be 
dehdent in gammaglobulins and they could potentíally 
beneíìt from the use of normal immunoglobulỉns to 
address their increased susceptibility to iníection. For 
iníormation on the use oi immunoglobulins in speciSc 
conditíons, see the íollovving sections and under Neonataỉ 
Inỉection. p. 2406.2.
MAUCNANƠES. Hypogammaglobulinaemia and the eữects 
of ưeatment may increase the susceptibilìty to iníection of 
padents with chronic ỉymphocytic leukaemia.' In a study2 of 
81 patients with chronic lymphocytic leukaemia consid- 
ered to be at an increased risk of ứưection, intravenous 
normal immunoglobulin 400mg/kg given every 3 weeks 
for one year reduced the inddence of baaerial inỉectíon 
compared with saline placebo. The inddence of vứaỉ and 
hmgal inỉections vvas not aSected. A study in 34 patients3 
suggested that a dose oỉ normal immunoglobulin 
250mg/kg per month vvas adequate for routine prophy- 
laxis in most patients. Benehdal eữects on iníection rates 
have been reported in patients with multiple myeloma 
receiving normal immunoglobulins.4 A systematìc review5 
conduded that there was no beneht in tenns of mortality 
in patients vvith lymphoproliỉerative disorders given pro- 
phylactic notmal immunoglobulin, but that there was a 
substantiaỉ reduction in inỉections vvhich might justífy 
such use.

1. Wierda WG. ĩmmuDoIogic monicoring in chronic íymphocytìc 
leukaemỉa. Curr Qncol Rep 2003; 5: 419-25.
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1994; 88: 209-12.

4. Chapeỉ HM. tí aL Randomised trỉa) oỉ intravenous ímmunoglohuUn as 
prophylaxỉs against iníection in plateau-phase muỉdpỉe mydoma. Lancet 
1994; 343: 1059-63.

5. Raanani p, tí ai. Immunoglobulỉn prophyỉaxis ỉn hematologícal 
malignandes and hematopoỉedc stem cell cransplantatíon. Availabỉe in 
The Cochrane Database oí Systemadc Revỉevvs; Issue 4. Chkhesten John 
Wiley; 2008 (accessed 24/02/10).

PRIMARY ANVBODY DERQENCY. There are 3 major lorms of 
primary antibody deHdency (primary immune deũdenqr): 
X-linked agammaglobulinaemia (XLA, Bruton's agamma- 
globulinaemia), common variable immunodeỊỊdency 
(CVID) which indudes IgG subdass and spedãc antibody 
dehdendes, and selective IgA deũdency. The disease is 
charaaerised by a wide range of inỉective complications as 
well as auto-immune disorders. Management is by repla- 
cement therapy with normal ímmunoglobulin accompa- 
nỉed by approprỉate antimicrobial therapy for break- 
through inỉectíons.1' s Immunisation against iníection is of 
little value (although some patients with cvư> may occa- 
sionally respond)5 and is contra-indlcated for live viral 
vacdnes.

Normal immunoglobulin was traditionally given by the 
intramuscnlar route. Hovvever, the maximum dose that 
could be reasonably given by this route was 25mg/kg 
vveekly, and it was therefore only satísíactory for padents 
vvith mild disease.6 The inơoductìon of intravenous 
preparations of normal immunoglobulin allovved high 
doses to be used in those with severe disease. This route 
should thereíore be used for all patients with XLA and íor 
patients with CVID who have more than mild disease.1 The 
use of intravenous normal immunoglobulin in IgG subdass 
dehdency, with or vvithout IgA deũdency, or in spedũc 
antibody deíidency is successíul, though less well 
established. The dose and írequency of administration oi 
intravenous normal immunoglobulin is variable and should 
be adjtisted to prevent breakthrough inỉection. It has been 
suggested that diỉferent normal immunoglobulin Products 
may not be equivalent; however, a Canadian guideline 
considered that they could be usẹd interchangeably £rom 
the standpoint of efficacy, aỉthough individual patients 
might have fewer adverse reactions to a particular product, 
and be unvvilling to change.5 Most patients requữe 200 to 
600mg/kg every 2 or 3 weeks to maỉntain ơptimum 
protection.6 In one study,7 doses of betvveen 260 and

All aoss-references reíer to entries in Volume A
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1120mg/kg every 3 vveeks were necessary to maintain 
residual serum IgG concentrations above 500 mg/dL These 
doses vvere- found to be eữective in redudng the inddence pf 
severe acute bacterìal iníections and pulmonary insuỉh- 
dency in children with XLA. Surglcal procedures should be 
covered with additional normal únmunoglobulin and 
appropiiate prophylactic antibacteiials. Home treatment 
with intravenous normal immunoglobulin has been used 
successhilly in several countries in both adults and 
children.5-4-4-11 Adveise reactions ha ve been few and 
generally mild.6-910 They are most likely to occur during the 
first inỉusion and during intercurrent illness, and may be 
predpitated by a high inhision rate.11 Long-teim treatment 
of children with antibody dehdendes with intravenous 
normal immunoglobulin has been shown to lead to nonnal 
grovvth and similat rates of iníection to those ỉound in 
non-iimnunodefident children.12

Immunoglobulin replacement can altematively be given 
by subcutaneous inhision as an altemative to intravenous 
therapy.2-4'1314 Subcutaneous use is considered as eữectíve 
as intravenous in protecting against iníection, and may be 
more convenient for givúig at home, although evldence oi 
equivalence is laddng for patients with severe auto- 
inunune symptoms. A suggested starting dose in most 
patients is 100 to 150mg/kg weekly.5 The intraventricular 
route has been of beneht in some patìentỉ with echovữus 
encephalitisA15 -
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TRANSPLAhỉVữìON. Normal immunoglobulin may be used in 
patients undergoing haematopoietic stem cell transplanta- 
tion (HSCT—see p. 1933.1) with the aim of decreaáng the 
inddence of bacterial and of symptomatìc CMV inỉection, 
and that of graft-versus-host disease.1-2 A 1990 National 
Institutes oí Health consensus considered that intravenous 
normaỉ immunoglobulin was usehil for both purposes in 
these immunosuppressed patients.3 However, later results 
have not tended to support this. Reviews and meta-ana- 
lyses have concluded that there is little evidence to sup- 
port any beneht of normal immunoglobulin in redudng 
iníection,’-2-4 or all-cause monality.4 Although there is 
some evidence to suggest that the risk of interstitial pneu- 
monitis may be reduced, this seems to be counterbalanced 
by an increased risk of hepatíc veno-ocdusive disease.4 
Evidence for any beneíĩt in redudng graft-versus-host dis- 
ease is at best equivocal1 or absent.4 It has been conduded 
thereỉore, that normal immunoglobulin does not have a 
role for routine prophylaxis in HSCT.2-4

Normaỉ immunoglobulin is also increasingly used in the 
setting oỉ solid organ transplantation. A Canadian evidence- 
based guideline’ conduded that there was suffident 
evidence to support its use in renal ưansplantation vvhere 
the patient would receive a kidney from a living donor to 
whom he or she was sensitised, and for use aíter 
plasmapheresis in patients with acute antíbody-mediated 
rejectlon. There was insuffident evidence to support use in 
cardiac liver, or lung transplantation.
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Kawasald disease. Kavvasaki disease, also known as 
mucocutaneous lymph node synđrome of childhood, 
occurs mainly in children under 5 years oí age. It is epi- 
demic and endemỉc worldwide but is a particular problem 
in Japan. Kawasaki dỉsease presentỉ with high ỉever which 
persists ỉor at least 5 days and may be followed by bilateral 
conjunctivitis, changes ỉn the oropharyngeal mucosa, signs 
oỉ vasculitís in the extremỉtìes, rash, and cervical lympha- 
denopathy. The major complicatíons of Kawasaki disease 
are cardiac eSects induding coronary artery aneurysm, 
aortic or mitral incompetence, myocarditis, and pericard- 
itis with eHusion. The cause ot the disease iỉ unknovro, 
although an iníectíve aetiology has been suggested. Early 
diagnosis, expert cardlac assessment, and immediate ơeat- 
ment are essential for improved outcome.

Treatment aỉms to reduce inũammatìon, particularly in 
the coronary arterial wall and myocardium. and thereỉore 
prevent the development oí cardiac complications. Long- 
term antiplatelet treatment is given as necessary to prevent 
coronary thrombosis.

ỉn ỉtỉa l trea tm en t is with aspirin and normal inưnuno- 
globulin.1'3 Despite the anti-inflammatory and antiplatelet 
propertìes of aspiiỉn it does noi appear to lower the 
inddence oỉ coronary abnormalities in Kawasaki disease 
when used alone; however, high-dose aspirin and 
intravenous hỉgh-dose nonnal ứrưnunoglobulin appear to 
possess an additive antí-inflammatory eỉỉect vvhen used 
together and a decreased inddence oí coronary-artery 
abnormalities has been ỉound aíter such a combinatíon as 
compared with aspũin alone. Treatment should begin ư 
possible within 10, and preỉerably within 7, days of the 
onset of illness. Treatment beíore day 5 appears to offer no 
more advantage in preventing cardiac sequelae than 
treating bom days 5 to 7, but it may be assodated with an 
increased need for re-treatment with normal immuno- 
globulin. Treatment should be given to children presenting 
aher the tenth day o{ illness iỉ they bave either persistent 
unexplained fever or aneurysms with ongoing systemic 
inAammation.2

Normal unmunoglobulin has been given by intravenous 
inỉuãon in divided doses over 2 to 5 days, but high-dose 
administration as a single dose is now recommended; a 
meta-analysis4 and a systematic review5 have conduded 
that slngle-dose therapy is assodated with a lower inddence 
of coronary abnoimalities aíter 30 days than multiple-dose 
treatment The optimum dosage and duratỉon oi ưeannent 
with aspirin iỉ unknown, but the usual practìce is to use an 
antí-inílammatory regimen until the ỉever has settled and 
then to convert to an antithrombotic regimen. A few 
patìents faiỉ to respond to ữeatment with aspirin and normal 
immunoglobulin. Re-treatment with normal immuno- 
globulỉn may be consldered ỉor those vvith perástent or 
recutTing íever.2-4

Evidence for the use of corticosteroids remains 
incondusive.1 They have been given in some cenơes7 but 
since the introduction of immunoglobulỉn therapy they 
have not been routinely used as there is a risk that they may 
exacerbate coronary artery aneurysms. Nevertheless, theừ 
use has received renewed attention; randomised studies 
comparing the adjunctive use oi corticosteroids vvith 
Standard therapy alone have suggested they may be o{ 
beneht.*'10 Corticosteroids have also been tried as an 
alternative to a second coune of intravenous normal 
immunoglobulin, and a study" reported that intravenous 
pulse corticosteroid ữeatment was as eữective as a second 
course of normal immunoglobulin. Hovvever, most experts 
do not use them unless ỉever continues after the second 
course oỉ normal immunoglobulỉn.2

Altemative suggested drugs for patients reỉractory to 
normal immunoglobulin include ulinastatin,12 which has 
been used for adjunctive therapy in Japan, but its eỉBcacy 
remains cunently unproven. Abdximab has been used to 
ữeat patients with large coronary aneurysms; in one 
study,15 patients given abdbdmab in addition to Standard 
therapy shovved a greater regression in aneurysm diameter. 
Other treatments that have been tried in patients 
unresponsive to initial normal immunoglobulin indude 
pentoxiíyUine,2 the use of cydophosphamide with 
corticosteroids in partlcularly reíractory cases,2 and 
iníliximab;14,15 an analysis of treatment of resistant 
Kawasald disease in the United States betvveen 2001 and 
2006 noted a ưend tovvards the increased use of 
inAiximab.14

Long-term managem ent. Low-dose aspirin is com- 
monly continued for about 6 vveeks aíter the onset of illness 
and then stopped if there are no coronary abnormalities.1-2 
Some practitioners use aspirìn and dipyridamole as 
antithrombotic therapy although it i$ unknown whether 
thls provides beneht over aspirin alone. Dipyridamole may 
be used as an alternadve antithrombotic agent íor patients 
who cannot tolerate aspirin. Aspirin is usually contmued for

at least one year ư coronary abnormalities are present and 
should be continued indeSnitely ư coronary aneurysms 
persist. Anticoagulation with warfarin or heparin in 
addition to aspirin may be necessary in some patients su ch 
as those with giant or multiple aneurysms.
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IGdney disorders. Treatment with normal immunoglobu- 
lin has been oi beneht in some patients with haemolytic- 
uraemic syndrome and in those with lupus nephritis (see 
under MŨsculoskeletal and Nerve Disorders, below). For 
mention oỉ the use of normal immunoglobulin in IgA 
nephropathy, see Glomerular Kidney Disease, p. 1604.3.

Musculoskeletal and nerve disorders. High-dose intra- 
venous normal immunoglobulin has been tried with some 
beneht in varíous disorders oỉ the nerves, musdes, joints, 
and connective tissues which may have an auto-immune 
basis.1 These indude multiple sderosis,2'4 chronic 
inũammatory demyelinating polyneuropathy,5-6 poly- 
myositis and dermatomyositis,7' 12 myasthenia gravis,13-17 
stiff-man syndrome,18-22 chronic systemlc juvenile arth- 
ritís,23-2’ SLE24 induding lupus nephritis,27 Guillain-Barré 
syndrome (see p. 2406.1), and motor neurone disease (see 
also p. 2406.1). It is also being investigated in Alrheimei^s 
disease.2* Guidelines issued by an expert committee in 
Canada2’ induded recommendatìons on the use and dose 
of normal immunoglobulin for acute disseminated ence- 
phalomyelitis, chronic inílammatory demyelinating poly- 
neuropathy, deimatomyositis and polymyositis, Guillain- 
Barré syndrome, Lambert-Eaton myasthenic syndrome 
and myasthenia gravis, multiíocal motor neuropathy, mul- 
tìple sderosis, opsoclonus-myoclonus. neuropsychiatric
d iso rd ers  a sso c ia tc d  w ith  strep tococca l in íc c tio n s  in  ch il- 
dren. short-term management of Rasmussen's encephal- 
itis, and stíff man syndrome.
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22. Daỉakas MC, tí aỉ. Hỉgh-dose imravenuus immune globuíin for stiff- 
percon syndrome. N EnglJ Med 2001; 345: 1870-6.
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27. Un C-Y, tí ai. Improvement of hỉstologỉcaỉ and immunoỉogỉcal change ỉn 
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dose incravenous gamma globuỉỉn. Ntphron 1989; 53: 303-10.

28. Dodeỉ R. tí a i Imravenous immunogỉobulins ì* a ưeatmem for 
Alzheỉmcr's disease: ratíonale and current evidence. Drugs 2010: 70: 
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GUIUAIN-BARRÉ SYNDROME. Guillain-Barré syndrome1-2 
(acute idiopathic inílammatory polyneuropathy; acute 
idiopathic demyelinating neuropathy; acute iníecdous 
polyneuropathy) may lollovv an inlection or, more rarely, 
immunisatìon, but very olten no predisposing faaor can 
be identihed. An association with iníectíon with Campylo- 
bacter jejuni is hequent,2-3 but the syndrome is also com- 
monly assodated vvith iníecóon vvith CMV, Epstein-Barr 
virus, Haemophilus influenzae, and Mycoplasma pneumo- 
niae.1-1 Reversible demyelination results in pain and Pro­
gressive ílaccid paralysis. An auto-immune aeúology 
seems likely. Severely ahected parients require cardiovas- 
cular monitoring and respiratory support if respiratory 
muscles are aííected or autonomic instability is present. 
Corticosteroids have been given but are generally consid- 
ered to be of little value.2-4 Plasraa exchange (see 
p. 1158.3) is eữectìve if given early,5 but is not universally 
available and is not suỉtable for aỉl padents. Intravenous 
normal immunoglobulin, again ideally glven vvithin 2 
vveeks of onset, has thereíore become the ưeatment of 
choice in many cenơes.2 A systetnatic revievv4 has con- 
cluded that use oí normal immunoglobuUns is at least as 
eHective as plasma exchange, but that there is no advan- 
tage from combining the two fonns of treatment. Dete- 
riorađon has also been noted in some patients alter 
ứnmunoglobulin therapy,7-* although one study’ found 
that the inddence of relapse was greater aíter plasma 
exchange than after nonnal immunoglobulin.

1. Kutvabara s. Guiỉlaín Barré syndrome: epỉdemỉology. paihopbysỉology 
and raanagemem. Drvgs 2004; 64: 597-610.

2. van Doorn PA. tí a i Clinical leatures. pathogenesis. and ưeaunent oí 
Guilỉain^Barré syndrome. Lanctt Neuroỉ 2008; 7: 939-50.

3. Rees JH. tí aL Campylobaaer jejuni inỉectỉon and Guìỉỉaỉn-BarTẻ 
syndrome. NEnsU M ed 1995; 333: 1374-9.

4. Hughes RAC tí ai. Cortỉcosteroids íor Guiỉỉain-Barré syndrome. 
Available In The Cochrane Database of Systematíc Revievvs; Issue 2. 
Chíchester Joho VVUey; 2010 (accessed 27/08/10).

5. Raphaỉỉ JC, tí ai. Pỉasma exchange for Guillain-Barré syndrome. 
Avaiỉabỉe ìn The Cochrane Daubase of Systetnadc Reviem; Issue 2. 
Chỉcbester: John WUey; 2002 (accessed 29/03/05).

ố. Hughes RAC, tí  ai. Intravenòus immunoglobuiin for Guiỉlaừi-Barré 
syndrome. Avaỉỉable ỉn The Cochrane Database oí Systematìc Revievvs; 
Issue 6. Chichesten John Wiley; 2010 (accessed 05/08/10).

7. ỉrani DN, tí đi. Reỉapse ỉn Guiỉlam-Barré syndrome after treaunent vvith 
human immune gỉobuỉỉn. Neurolữgy 1993; 43: 872-S.

8. Castro LHM. Ropper AH. Human immune gỉobulin infusíon in Guỉỉỉaỉn- 
Barré syndrome: Mronenỉng during and aher treatmenL Ncuroỉogy 199 3; 
43: 1034-6.

9. Romano JG, tí ai. Relapses in the Guíllain-Barté syndrome aher 
treacment wírh intravenous Lmmune globuỉỉn or plasma exchange. 
M usdt Ncrvt 1998; 21: 1327-30.

MOTOR NEURONE DtSEASE. Several studies and a systematic 
revievv have shovvn normal immunoglobulins to be of 
benelit in the treatment of muỉtUocai motor neuropathy, a 
íorm of motor neurone disease (p. 2605.2) assodated with 
anti-GM! antibody íormation.1'7 In most patients, hovv- 
ever. improvement has to be maintained wiLh periodic 
iníusion and some become less responsive to therapy over 
tũne, requiring higher doses. A retrospective study* of 10 
patients with multilocal motor neuropathy treated with 
normal immunoglobulins showed that while the initíal 
response couid be maintained for severai years, eííicacy

decreased during prolonged treatment even when doses 
were progressively adjusted. During the first few years of 
therapy, increased dosage restored the efficacy of normal 
immunoglobulins. but vvas íound to be less able to do so 
later in foỉlow-up.

1. Van đen Berg LH. tí aL Treatmem oỉ muỉUỉocal motor neuropathy wuh 
hỉgh dose ĩntravenous Unmunoglobuỉỉns: a double blind. pỉacebo 
conưoỉled study. J  Nturvl Nturơsurg Psychiatry 1995; 59: 248-52.

2. Meucd N, tí a i Long term effect of ỉnưavenous ỉmntunoglobulỉnỉ and 
oraỉ q^dophosphamỉde ỉn multỉíỡcal motor neuropathy. J Neurol 
NeiơosuTỊ Pĩydàaay 1997; 63: 765-9.

3. Van den Berg LH. tí ai. The long-tenn effea of ỉnoavenous 
immunoglobulỉn treatmem in mùỉtỉíocaỉ motor neuropathy. Brain 
1998; 121: 421-8.

4. Bỉtts CM. tí aL Use oỉ human intravenous immunoglobulin ỉn kmer 
motor neuron syndromes. J Neurol NeurosurỊ Pĩydũaưy 1999; 67:15-19.

5. Federỉco p, tí  ai. Multííocaỉ motor neuropathy improved by IVIg: 
randomized. double-blind, placebo-controlỉed srudy. Neuroloay 2000; 55: 
1256-62.

6. Léger JM, tí ai. Intravenous ỉmmunoglobulin therapy in muỉtííocai 
motor neuropathy: a doubỉe>blỉnd. pỉacebở-controUed study. Brain 
2001; 124: 14V-53.

7. van Schaiỉc IN, tí ai. Intravenous ừnxnunoglữbuỉỉn ỉor multỉíocal motor 
neuropathy. Avaỉlable in The Cochrane Database of Systematic Revỉevvs; 
Issue 2. Chichester iobn VVUey; 2005 (accessed 14/02/06).

8. Terenghỉ F, tí ai. Homt long is IVỈg eỉĩective ìn muitỉlocaỉ motor 
neuropathy? Neurotoỹỹ 2004; 62: 666-8.

Neonatal disorders. HAEMOLYTIC DISEASE OF THE NEWBORN. 
For a discussion of hacmolytic dỉsease of the newbom and 
its management. induding the use of intravenous 
immunoglobulin as an altemative to exchange transíu- 
sions in aứected pregnancies, see p. 2377.2.
NEONAIAL iNFECnON. Sepsis is a serious problem in prema- 
ture inỉants despite appropiiate antimicrobial thcrapy. Pre- 
term iníants are bom vvith low serum-immunoglobulin 
concentrations Chat decrease over the next several weeks 
of Ufe. There is also a dehdency of antibodìes to spedBc 
organisms such as group B streptococd. Staphylocoaus epi- 
dermidừ, and Escherichia coli.

Some, but not all. studies suggest that prophylactic use of 
ỉntravenous normal ímmunoglobuỉin in premature iníants 
shortly aíter birth can decrease the inddence of sep- 
ácaemia.1 Aspects of the methodology of these studies ha ve, 
however, been critidsed2 and a systematic reviewJ 
conduded that prophylactic use oỉ intravenous immuno- 
globuỉin for prevention of iníection in preterm or low birth- 
vveight neonates vvas ol at best marginal beneũt only, and of 
no beneht in preventing sepsis, and did not recommend 
routine use. Some benefit has been seen after use of 
intravenous immunoglobulin to ưeat iníants with suspeaed 
sepsis' and it may improve the response to antìbacterials,4 
although a íurther systematic review5 ỉound insuíhdent 
evidence to support routine use in inỉants with suspected, or 
subsequently proved, neonatal iníection.

The optimum dosage of inưavenous immunoglobulin is 
not established. A prophylactic dose oỉ 500mg/kg on 
admission repeated every 1 to 2 vveeks has been suggested 
for units where inỉection is common in very low birth- 
weight íntants.1 Others have suggested adjusting the dose to 
ma in ta Ln a spedhed serum-immunoglobulin concentration. 
Altemattvely, normal immunoglobulin could be given only 
to iníants with immunoglobulin concentrations below a 
certain level, or be reserved for immedỉate use in those who 
become ill with suspected sepsis.1

Normal immunoglobulin cannot protect against all types 
of iníedion. Normal immunoglobulin preparatíons ừom 
diSerent manuíacturers may have, for a spedhc pathogen, 
dưíering levels of spedBc antibody and diHering levels of 
ỉunctional activity or there may be lot-to-lot variability in 
hinctional activity for normal immunoglobulin ỉrom a 
speciHc manuíacturer. Such variability. resulting in low 
concentrations of hmctional antibodies in the 4 batches of 
immunoglobulins used in the National Instítute oỉ Child 
Health Study,6 was held responsible for the lack oí 
demonstrable eíhcacy oỉ immunoglobulins in that study, 
one of the largest to date.

1. Whitelaw A. Treatmem oỉ sepns with IgG in very low bìrthweỉght 
inhints. Anh Dừ Chiỉd 1990; 65: 347-8.

2. Noya FJD, Baker CJ. Inoavenousty admỉnistered ỉmmune globulin for 
premature iníants: a tỉme to waiL J Pediứtr 1989; ỉ  15: 969-71.

3. Ohỉsson À. Lacy J. Inrravenous immuiK>globuỉin for prevencing 
iníectỉon in preterm and/or tow-binh-wdght inỉants. Avaỉỉable ỉn The 
Cochranc Daubase of Systemadc Revỉew$; Issue 1. Chichester. John 
VViley; 2004 (accessed 29/03/05).

4. chrỉỉtensen RD, tí a i Effea oo neutrophỉl Idneúcs and serum opsonic 
capatíty of inưavenous ađnùnlstntíon of immune globuỉỉn to neonates 
wíth cỉlnicaỉ slgns oi earỉy-onset sepsỉs. J Pedỉatr 1991; 118:606-14.

5. Ohỉsson A. Lacy J. htòavenous ỉmmunogỉobuiln for suspected ôr 
subsequentỉy proven inỉeciion in neonaies. Avađable ừi The Cochrane 
Database oí Systemaúc Rerion; Hsue 3. Chicbesten John VVlley; 2010 
(accessed 28/06/10).

6. FanaroS AA, tí ai. A controỉỉed txiaỉ oỉ ỉntravenous ỉmmune globuỉin to 
reduce nosocomỉaỉ ỉnỉectíons in vcry-low-bỉrth-wdght iníants. N EngU 
Med 1994; 33<h 1107-13.

Neuropsychiatríc disorders. Beneht has been shown ỉrom 
plasma exchange or intravenous immunoglobulin in chiỉ- 
dren with exacerbations of obsessive-compulsive disorder 
or tlc disorders induding Tourette's syndrome assodated 
with sưeptococcal iníecdon.1 These results suggested that 
these disorders may respond to immunomodulatory ther-

apy in a subgroup oỉ paUents with paediatric auto- 
immune neuropsychiatric dlsorders assoõated with strep- 
tococcal iníections (PANDAS), believed to be due to cross- 
reaction oí antisơeptococcal antibodies with neural tissue 
In a doubíe-blind, placebo-controlled study2 of the use oi 
normal immunoglobulins in 30 patients with dc disorders, 
despite initíal improvement compared with placebo over 8 
weeks no signiScant diHerences were íound in the severity 
oí obsessions and compulsions beyond this time. 
t. Perlmuttec SJ. a  al. Therapeutb; plasma exdunge and innravenotu 

immunogloòulin ỉor obsesáve-compulsive disorder and úc dboiders in 
chlldhood. Lm at 1999; 394: 1153-8.

2. HocksTra PJ, rt ai. Lack of eữ ca of inữavenous Immunoglobulỉns on tícs: 
a double-bllnd placebo-controlled snidy. 7 ơ in  Pychittoy 2004; «5: 537-
42.

Passive immunisation. CMV lNF£CĨION. See Transplanta- 
tion, under Immunocompromised Paàents, p. 2405.1. 
HEPAIƯ1S c In a randomised, placebo-conưolled study1 in 
seronegative sexual partners oí patients positive for 
antíbody to hepatids c , normal ữnmunoglobulin given 
intramuscularly every 2 months was íound to signihcantly 
reduce the inddence of subsequent seroconversion. One 
of 450 subjects who received normal immunoglobulin 
became seropositive during follow-up compared vvith 6 of 
449 who had received placebo.

1. Piana M, et aỉ. Sexuaỉ ơansmission of the hepatỉtis c  virus and eíĩỉcacy 
oí propbyỉaxis vvith intramuscular immune se rum giobuiỉm a 
randomixed controlled trìal. Ardt Intem Med 1997; 157: 1537-44.

PAKVOVÌRUS Bì9 lNFECĩìON. Persìstent ừỉlection with human 
parvovirus B19 can cause red cell aplasia with resultant 
anaemia, particularly in immunocompromised patients. 
Normal immunoglobulins contaỉn antibodies able to neu- 
ưalise parvotõrus BỈ9 and have been used in various 
groups of Iníected patients.1 Resolution of anaemia and 
dearance oỉ parvovirus B19 from the drculation have 
been reported after use of normal immunoglobulin in a 
patient who had had red cell aplasia for 10 years.2 Normal 
immunogtobulin was given by intravenous iníusion in a 
dose of 400mg/kg daily íor 10 days and then perìodicaUy 
for several months. Successhil treatment of anaemia due 
to parvovứus B19-induced red cell apiasia with plasma- 
pheresis and intravenous immunoglobulin has been 
described in a Iiver transplant redpient.3 EHicacy has also 
been lound in redpients of other solid-organ transplants 
induding heart, lddney, and lung.1 Clearance oi parvo- 
vữus B19 from the drculadon has been reported in 
patients who also have AIDS, but the presence of conco- 
mitant opportunistic iníections may prevent resolutíon of 
the anaemia.4-5

Normal immunoglobulin given to patients with 
parvovirus B19-assodated chronic íatìgue syndrome has 
also resulted in dearance of the virus from the drculation 
and resolution o{ symptoms.4-7

BeneSdal responses to intravenous immunoglobuỉin 
have also been reported in a few patients with parvovirus 
B19 iníections assodated with vasculitíc syndromes.8-9

1. Mouthon L tí ai. Intravenous immunoglobuỉinỉ in autoimmune* or 
parvovírus B19«medỉated pure red-ceỉỉ aplasia. Autoimmun Rev 2005; 4; 
264-9.

2. Kurtunan G, tí ai. Pure red-cell apỉasìa oí 10 years' duntion due to 
perâstent parvovirus B19 iníection and ỉts cure tvỉth ímmunogỉobulỉn 
therapy. N Engl J Med 1989; 321: 519-23.

3. Raraage JK t í  ai. Parvovirus Bl9-induced red celỉ apiasia ưeaced vvith 
pỉasmapheresỉs and immunogỉobulỉn. Lanca 1994; 343: 667-8.

4. Frỉckhofen N, tí ai. Penỉstem B19 parvovinis iníection ỉn patients 
Iníected vvúh human inununodehdency virus type l (HTV-1): a treatable 
cause of anemỉa in ADDS. Ann Irtíem Aừd 1990; 113: 926-33.

5. Bovrman CA. tí ai. Red ceỉl apiasỉa assodated wtth human parvovínis 
B19 and HIV ỉnỉeaion: ỉaiỉure 10 respond dinically to ỉntravenous 
immunoglobuỉỉn. AIDS 1990; 4: 1038-9.

6. K crr JR , et ai. S uccessíu ỉ ỉm ra v e n o u s  im m u n o g lo b u lỉn  c berapy  in  3 cases 
oỉ paxvovirus BỈ9-assodateđ chronỉc lầtỉgue syndrome. ơin ĩnỊtít Dà 
2003; 36: eỉ00-eỉ06. Puỉl venion: http://vvww.joumals.uchicago.edu/ 
doi/pdỉ/10. ỉ 086/374666 (accessed 15/07/08)

7. McGhee SA. tí ai. Persỉstent parvovims-assodated chronic ỉaũgue 
treated wỉth hỉgh dose intravenous immunogỉobuỉỉn. Pedỉatr ìnỊta Dừ J 
2005;24:272-4.

8. Plnkd TH, tí  ai. Chronic parvovtrus B19 inỉectíon and systemic 
necrotísừig vascuiitís: opportunỉstíc iníection or aetỉologỉcaỉ agent? 
lanctí 1994; 343: 1255-8.

9. Viguier M. tí ai. Treatraent oí parvovtrus Bl9*assodated poỉyarterìtỉs 
nodosa with Ỉntravenouỉ immune globuiín. N Engi J Med 2001; 344: 
1481-2.

ro x ic  SHOCK SYNDROME For a discussion of toxic shock 
syndrome and its tteatment, induding reference to 
improveđ survival after administration of intravenous nor- 
mal immunoglobulins, see p. 209.3.

Prsgnancy. Fetal loss has been attributed in some cases to 
the presence of antiphospholipid antìbodies (lupus 
antìcoagulant and anticardiolipin) in the mother. Success- 
ful pregnancy outcome has been reported aiter use of 
intravenous notmal immunoglobulin during pregnancy to 
a few such women.1

I. Triolo G. tí ai. IVIG in APS pregnancy. LttỊna 2004; 13: 731-5.

sỉđn dìsorders. Noimal immunoglobulins have been tried 
in a few patients vvith blistering skin diseases.1'3 The usual 
ơeatment for pemphigus and pemphigoid is with systemic 
corticosteroids; intravenous normal únmunoglobulins in
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high  doses have produced  generally  transicn t im prove- 
m en t w h e n  used  alone,4 a lthoùgh  cortlcosteroid-sparing 
effects h av e  becn  reported .5-4 Succcssíul ư ea tm en t vvith 
h ig h  dosês o ỉ in trav en o u s n o im a l im m unoglobulin  plus 
rin u d m ab  has also b e e n  reported  in  some patíen ts w ith  
reíracto ry  pem phigus vulgậris.7 There  have b een  case 
reports  õ f  patien ts w ith  severe epidermolysis bullosa 
acquisita responding to  therap y  w ith  high-dose in tra- 
ven o u s im m unoglobulins.* '’  Studies have b e e n  conducted 
in to  th e  use of h igh-dose no im al inununoglobulỉn  for th e  
tre a tm e n t of o ther b listering conditions in d u d in g  Stevens- 
Jo h n so n  syndrom e an d  toxic ep iderm al necrolysis.10 One 
retrospectìve a n a ly ã s11 of 48 consecudve cases o ỉ toxic 
ep idennal necrolysis ỉo u n d  a b en e S d a l effect w ith  survival 
in  42  patien ts. In  contrast, a  prospective op en  study12 in  
34 consecutíve p ad en ts  adm itted  to  hospital w ith  Stevens- 
Jo h n so n  syndrom e o r toxỉc ep ideim al necrolysis suggested 
th a t  no rm al im m unoglobulin  oạight actually be assodated  
w ith  a n  increase in  m ortality . F u rth e r retrospectìve ana- 
lyses, how ever, did And a  reduction  in  m ortality  in  16 
consecutíve p ad en ts  adm itted  w ith  toxic epidermal necro- 
lysis15 an d  in  7 ch ildren  w ith  Stevens-Johnson 
syndrom e.14 N onnal im m unoglobu lin  has also produced 
ben efit in  patíen ts w ith  pyoderm a gangrenosum .15"1’ 

Clinical beneS t w as n o ted  in  9 of 10 patien ts w ith au to- 
im m u n e  chronic u rticaiia  w h o  w ere  given a 5-day couise o í 
in trav en o u s im m unoglobulins. 2 o ỉ w hom  h ad  prolonged 
remissio n  ovér’ 3 years of foUow-up.M BeneAt has also 
occurred  a f te f  h ỉgh-dose in travenòus inununoglobulin  
th erap y  ío r  atópic derm atítis,21 psoiiasis,22 and  pityriasis 
rubra  pilaris.23 The cu taneous lesions in  a  young child vvith 
juv en ile  derm atom yositìs w ere successỉully ttea ted  w ith  
high-dose in travenous im m unoglobulin .24

In tram uscu lar n o rm a l inununog lobu lin  has been used 
w ith  som e success e ith e r  a lone  o r  in  com bination therapy 
for r e c a ld tr a n t  s u p p u ra t iv e  sk ỉn  d iseases su ch as 
h idradenitis  suppurativa, ioUiculỉtis decalvans, or chronic 
recu rren t h irunculosis  o r  íolliculitis.21
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intravenơtis ímmunogiobuliiư. J Sur Aead Dermaíoi Venenol 2002; 16: 
77-80.

10. Mỉttxnann N. t í  ai. Intravenous ỉmmunogỉobuỉln use in padents with 
toxỉc epidermal necrolysts and Stevens-Johnson syndrome. An J  CUn 
Dermatữi 2006; 7: 359-68.

11. Pxins c tí a i Treatment 01 undc epỉdermaỉ neadysis with hỉgh-dose 
intravenous ỉmmunogỉobuỉỉns: multícenter retrospecdve analysis oỉ 48 
consecutíve cases. Arck Dermatoỉ 2003; 139: 26-32.

12. Bachot N, tí  a i Imravenous immunogỉobuỉhi treatment for Stcvens- 
Johnson syndrome and undc epidennaỉ necnriysỉs: a prospectỉve 
noncomparatỉve study sbowỉng no beneữt on monãlỉty or progressỉon. 
Ardt Dermatoi 2003; 139: 33-6.

13. Trent JT. tí  ai. Anaỉysỉỉ of intravenous itnmunoglobuỉin for the 
treatment of toxỉc epỉdemiaỉ necrolysịs usỉng SCORTEN: the Unỉverảty 
of Mỉamỉ experiencê. Ardt Dermatoỉ 2003; 139: 39-43.

14. Metry DW, t í  a i Use of ỉntnvenous immunogỉobuỉin ÚI diildren with 
Stevens*Johnsoo syndrome and toxỉc epỉdennal necrolysis: seven cases 
and review of the Hterature. M iatria  2003; 112: 1430 6.

15. Dỉrschka T, tí ai. Successíul treatment oí pyoderma gangrenosum with 
ỉnưavenous hum an ỉmiminogỉobulỉn. J  A m  Acad Dermatoi ỉ 998; 39: 
789-90.

16. Hagman JH, tí ai. The u$e of hlgh-dose ỉmmunoglobulin in the 
treãtment oí pyodenna gangrenosum. J Dermaíol Trtaỉ 2001; 12:19-22.

17. Dobson CM. tí  ai. Superũdal granulomatous pyodemu treated vvỉth 
intravenous Immunoglobuỉln. J Am Acaầ Dermatoi 2003; 48: 456-60.

18. Cumraỉm Dỉ, t í  tứ . Treatment of pyoderma gangretasum wỉth 
intravenous immunoglobuỉhL B rJ Dermatoỉ 2007; 157: 1235-9.

19. Kreuter A.  a  aỉ. Intnvenous ỉnununoglobuUn for pyoderma gang- 
renosum. Br J Dermatoỉ 2008; 158: 856-7.

20. ODonneỉl BP. t í  ai. Intravenotis immunogỉobuỉỉn ỉn autoimmune 
dưonỉc urtỉcaria. Br J Dermaioi 1998; 138: 101-6.

21. loỉỉes s. A revievv oí high-dose intravenous immunoglobuUn tteatmem 
íor atopỉc dennatỉtỉs. ơờ t Exp Dermatoi 2002; 27: 3-7.

22. Gurmin V, tí ai. Psoriaiig response to hỉgh-dose inưavenous 
bnmunogỉobtỉỉin in three patiena. Br J Dermatoi 2002; 147: 554-7.

23. Kerr AC Perguson J. Type n aduỉt-onset pkyriasỉs rubta pỉlaiis 
success&iũy treated with mtraveDooỉ ỉmimmoglobulỉn. Br J Dermtữoi 
2007; 154: 1055-6.

24. Amano H, tí aL Sucoesshil treatmem of cutaneous lesỉons ỉn juvenỉỉe 
dennatocnyositỉs wỉth hỉgh-dose ỉntravenoos immonogỉobuỉm. Br J 
Drrmatol 2007; 156: 1390-2.

25. Goo B,tía L  Inưamuscuỉar immunogỉobulỉn íbr recaỉdtram suppuratỉve • 
dỉseases of the skỉn: a ieuuspeaỉve review 63 cases. Br j  Dcrmatol 
2007; 157: 563-8.

Adverse Effeds and Precautions
As ỉo r  inununog iobu lins in  g e n e ra l p . 2373.2. Intravenous 
im m unoglobu lin  preparations should  be used  w ith  caution

in patients with renai impaũment. Inununoglobulin 
Products containing sucrose may be assodated with an 
increased risk of indudng acute renal íáilure (see ESects on 
the Kidneys. belovr). Thromboembolic events such as 
myocardial iníarctíon, stroke, pulmonary embolỉsm. and 
deep-vein thrombosis have been reported after use oỉ 
intravenous inununoglobulỉns; these Products should be 
used with caution in obese patients and in patients with pre- 
existỉng risk laaors for thrombotic events.

Anàbody tiưes for some common pathogens can vary 
tvidely not only between Products bom diíỉerent 
manulacturers, but also bom lot to lot. Fonnulations of 
intravenous immunoglobulins should thereỉore not be 
regarded as equivalent.
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Effeds on the blood. Adverse eữects on the blood have 
occasionalỉy been reported aỉter intravenous use oỉ normal 
immunoglobulin to increase the platelet count in patients 
with immune thrombocytopenia and Ũ1 the management 
of other auto-immune diseases. Reduced platelet adhesive- 
ness with multiple subcutaneous haematomas occurred in 
one patienL1 Thrombotíc events have occurred aíter intra- 
venous use,2"4 particularly in elderiy subjects (sometimes 
ỉatal) suggesting that a rising platelet count during normal 
immunoglobulin ưeatment may represent a risk in 
patients with severe atherosderotíc disease.2 Hovvever, a 
review of 34 patients over 60 years of age treated vvith 
normal immunoglobulin could not confirm the assoda- 
tion.5

Haemolytic reactions, induding haemolytic disease of 
the nevvbom. have sometímes been noted6-* and passive 
transíer of anti-A. antí-B, or antì-D antibodies or active 
immunỉsation by blood group substances bom normal 
immunoglobulin preparadons has been implicated. It has 
been suggested7 that blood phenotyping be carried out 
beíore treatment with normal immunoglobulin is started.

Transient neutropenia has occurred after use of normal 
immunoglobulin in patients with immune thrombocytope- 
nia, but the dinical signiGcance of this effea has been 
disputed.*'11
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Effeds on the Iddneys. There have been case reports of 
renal tailure or impairment assodated with the use oỉ 
intravenous normal immunoglobulin.I } The inddence of 
renal {ailure appears to be greatest with immunoglobulin 
Products containing sucrose.1-4 The FDA in the USA had 
issued a vvaming alening physidans to the potential risks 
of acute renal ỉailure assodated with intravenous use of 
normal immunoglobulin Products, particularỉy those con- 
taining sucrose.5
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Effech on the nervous System. Aseptic meningitis has 
been repọrted aỉter intravenous use of normal immuno- 
globulin.1"5

Migraine, assodated with intravenous immunoglobulin 
therapy in a patient on 2 occasions, did not recur after 
prophỹlaxis with propranolol was started.6

Hemiplegia has been reported in a 4-year-old child given 
intravenous immunoglobulỉn for immune thrombocyto- 
penic purpura.7
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Effects on the sldn. Diữuse alopeda has been reported1 in 
3 women vvithin 1 to 4 weeks of treatment with intra- 
venous normal immunoglobulin. There have been 
reports2-3 of severe and extensive eczema in elderly 
patients up to 3 vveeks aừer receiving normal immuno- 
globulin intravenously. There has also been a report of 
cutaneous vasculiúc rash on the face of a woman receiv- 
ing intravenous normal immunoglobulỉn.4 Severe cuta- 
neous vasculitis has been reported in a patìent who 
received intravenous normal immunoglobulin for type n  
mixed ayoglobulinaemia.3 An erythematous eruption 
occurred on the hands and feet oi a patient 3 days after 
completing a 5-day treatment course of normal immuno- 
globulin (or chronic inũammatory demyelinating poly- 
neuropathy;4 the lesions resolved 2 to 3 weeks after com- 
pletion oí therapy. A similar eruption had occurred 
ỉollovving uormal immunoglobulin therapy in 3 prcvious 
occasions. Vesiculobullous erupdons have been seen in a 
patlent being treated with intravenous normal immuno- 
globulin for Stevens-Johnson syndrome.7

For mentíon of a patient with AIDS who developed 
erythema characteristic of ũfth disease followứig intra- 
venous noimal immunoglobulin, see Iníection, p. 2408.1.
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Hypersensitivity. Hypersensìtivìty reaaions may occasỉon- 
ally occur after intramuscular or inưavenous use of nor- 
mal immunoglobulins partícularly in hypogammaglobuli- 
naemic or agammaglobulinaemic patients. Both 
immediate and late1 reactions have occurred.

The IgA content oỉ normal immunoglobulins can result 
in the development oỉ IgE and IgG anti-IgA antìbodies in 
immunodeãdent patients with IgA deGdency. It has been 
suggested by some2 that the IgE anti-IgA antibodies are 
responsible for anaphylaxis although others have dis- 
agreed.5 Two patients who had reactions to conventional 
normaỉ immunogỉobulin preparaúons tolerated prepara- 
dons with a Iow content of IgA.2 Some manuíacturers of 
normal immunoglobulin preparations recommend that 
they should not be used in patients vvith selectìve IgA 
deGdendes who have known antìbody against IgA.

The IgE content of some preparations has also been 
suggested as a cause oỉ hypersensitivity reactions4 although 
thls has been disputed.3 Complement-activating IgG 
aggregates may also be involved although the antic- 
omplementary activity of the Products does not appear to be 
related to the inddence of adverse effects.5

1. Hachimi-Idrissi ỉ ,  ít a i Type m  alleigic reaction after inhiáon oí 
immunogỉobuUns. LaỉKtí 1990; 336: 55.

2. Burks AW, tí a i Anaphylactíc reactions aíter gamma gỉobuỉỉn 
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Med 1986; 314: 560-4.
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Iníectỉon. An assodation bervveen use of cenain intra- 
venous immunoglobulin preparations and hepatítis c 
iníectìons led to changes in manulactuiing procedures and 
withdrawal of the affected Products írom the market.1'3

In addition, there has been a report4 oi a padent with 
AIDS vvho deveioped fifth disease (erythema iníectiosum) 
after inơavenous normal immunoglobulin treatment for 
inỉection with parvovứus. ParadoxicaUy, there has also 
been a report5 of liíe-threatening parvovừus BI9 iníectlon, 
resulting in pure red celi aplasia and aggravaóon of hepatitis 
and htlminant disease. bom the use of normai inununo- 
globulin to treat a paóent vvith existing hepatíc dysíunction 
caused by coxsadde B4 virus iníection.
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Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassưies normal inununo- 
globulin as not porphyrinogenic; it may be used as a drug 
of lirst choice and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Availablc at: http://www. 
dnigs-porphyria.org (accessed 26/10/11)

Interactions
Normai immunoglobulin may interíere vvith the immune 
response to live viral vacdnes. Such vacdnes should 
thereíore be given at least 3 weeks beíore. or 3 months aíter, 
normal immunoglobulin. This does not apply to yellovv 
lever vacdne for ùnmunoglobulins prepared in the UK, nor 
for booster doses of oral poliomyelitis vacdnes. Where su ch 
an interval is impractical for immunisation preceding 
loreign ưavel it may have to be ignored.

Poliomyelitis vacdne. For a study indicating that normal 
immunoglobulin has no elỉect on the andbody response to 
oral poliotnyeliús vacdne, see p. 2412.2.

PreparaHons
Propnetary Preparotions (details are given in Volume B)
Single-ingredienl Preparations. Arg.: Beriglobína; Cítax F; 
Endobulin; Flebogamma; Gammaglobulina; Isiven; Kiovig; Pen- 
taglobin; Sandoglobulina; Seroglubin: Vỉgam; AustraL: Intra- 
gam; Octagam; Sandoglobulint; Austria: Beriglobin;
Endobulint; Gammagard; Gammanorm; Gamunex' Ig Vena; 
Intraglobint: Intratect; Kiovig; Octagam; Pentaglobin; Privigen; 
Sandoglobulint; Subcuvia; Vivaglobin; Belg.: Gammagard SD; 
Gammanorm; Hizentra; Kiovig; Mulágam: Nanogam; Octagam; 
Privigen; Sandoglobuline; Subcuvia; Vivaglobin; Braz.: Armo- 
globulinat; Beriglobina; Bndobulin; Gama-Veninat; Octagam; 
Sandoglobulina; Venimmunat; Canad.: Gamastan; Gamma- 
gard; Gamunex; Hizentra; Privigen; Sandoglobulinỷ; Vivaglo- 
bin; Chile: Beriglobina Pf; FIebogamma; Ig Vena N; Pentaglo- 
bin; China: Bo Xin chang sheng Xun Xang (-tèSỈSÍrC);
Gama Laishi Cz.: Endobulint; Flebogamma; Flebo-
gammadit Gammagard; Gammanorm; Gamunex; Igamplia; 
Kiovig; Octagam; Pentaglobint; Privigen; Subcuvia; Venimmun 
K-h Vivaglobint; Denm.: Beriglobin; Endobulint; Gammanonn; 
Gamunex; Hizentra; Kiovig; Octagara; Privigen; Subcuvia; 
Vivaglobin; Firt.: Gammagard; Gammanorm; Gamunex; Nano- 
gam; Octagam; Subcuvia; Vivaglobint; Fr.: Clairyg; Ganuna- 
gard: Gammanorm; Hlzentra; Kiovig; Octagam; Privigen; San- 
doglobuline; Subcuvia; Tegelíne; Vivaglobin; Ger.: Beriglobin; 
Endobulint; Flebogamma-h Flebogammadiỉ; Gammagard; 
Gammanorm; Gamunex; Hizentra; Ig Vena; Intratect; Kiovig; 
Octagam: Pentaglobin; Privigen: SandoglobulỉnỶ: Subcuvia; 
Vivaglobint; Gr.: Anosoglobin; Beriglobin; Flebogamma; Gami- 
mune; Gaminex; Gamma-Venin; Gammagard; Globuman; Ig 
Vena; Intraglobin F; Intratect Kiovig; Octagam; Omi-IgG; Pen- 
taglobin; Prívigen: Sandoglobulin; Subcuvta; Vívaglobin; Hong 
Kong: Baygamt; Flebogammat; Gamimune N+; Gammagard; 
Ịntragam P: Intraglobin F; Kiovig; Octagamt; Pentaglobin; 
Hung.: Gammagardt; Ganunanorm; Humaglóbin; Innatect; 
Octagam; Pentaglobin; Vivaglobin; India: Bharglob; Cytotect; 
Flebogamma; Gama-GIob; GamaGne; Gamaglobin; Gamma-IV; 
Histoglob; Immunorel; IV-GIobuiin; Iviglob; Norglobin; Octa- 
gam; ỉndan.: Gamimune Nt; Gammaraas; Gamunex; IrL: FIe- 
bogamma; Flebogammadifc Gammagard; Gammanorm: Hizen- 
tra; Inaaglobint; Intratect; Kiovig; Nanogam; Privigen; 
Subcuvia; Israel: Beriglobín P; Hebogamma; Gammagard; 
Gammaplex; Gamunex; Intraglobin F; Intratect' Kiovig; Octa- 
gam; Omr-IgG; Privigen; Sandoglobulin; Venoglobulin; Vigam; 
ItaL: Endobulin; Flebogamma; Gammagard; Ig Vena; Intraglo-

b ứ it: In tra tect; K eyven: Kiovig; O ctanorm ; Pentaglobin; Sando- 
globulina; Subcuvia; Venital; Vivaglobin; Jpnr. V enilont; 
Venoglobulin; Malaysiar. Flebogam m a; G am m a-G lobulin; IV- 
G lobulhu Vigam; Mex.: B eriglobina P; G anuna-V enin  P f; Octa- 
gam ; Pentaglobin; S andoglobulìna; Vigam; Neth.: Plebogam m a; 
G am m agard; G am m anorm ; G am m aQ uin; G am unex; Hizentra; 
In tra tect; Kiovig; M anogam; Octagam ; Privigen; Subcuvia; Viva- 
g lo b in t; Norw.: G am m anorm ; H izentra; Kiovig; Octagam ; Prívi- 
gen; S ubcuv ia t; N Z: F leboganuna; G am m anorm : Intragam ; 
Octagam ; Privigen; Sandoglobuiin; Phitipp.: G am im une N; 
G am m agard; IV -Globulin S; Vỉzcarra; PoL: Ẽndobulin; G am m a- 
G lobu lìnat; G am m agard; In trag lobin  F; In tra tect; Kiovig; Pen- 
taglobin; Prỉvigen; S andoglobulín; Subcuvia; V enim m un; Viva- 
globin; Port: H ebogam m a; F lebogam m adư; G am m agard; Gam- 
m anorm ; G am unex; Ig Vena; Kiovig; Ọctagam ; Privigen: 
Sandoglobulina; Subcuvia; Tegeline; Vivaglobin; Rus.: Flebo- 
gam m a (4>ne6oraMMa); Gabriglobine (ra6pnrao6HH); G am im utie 
N (TaMHMyH H); G am unex  (ranyHMc); H um aglobin 
(XynaraoỗHH); Im m u n o v en in  (HuMyHOBCHHB); Intraglobin 
(HỉiTpanioỗHH); In tra tec t (HmpareKT); O ctagam  (OrraraM); Pen- 
taglobin (IIeHTamo6HH); S.Afr.: Beriglobin; In tragam : Intraglo- 
bin F t; Pentag lob in t; Polygam; singapore. Flebogam m a; Gam- 
m agard; Intragam ; In traglobin F: O ctagam t; Pentaglobin; 
Venoglobulin; Vigam: Spain: Berigtobina P; Endobulin+; Flebo- 
gam m a; G am m agard; G am m aglobulinat; H izenưa; Igamplia: 
Intratect: Kìovig; O a a g a m o a a ; Privigen; V ivaglobint; Swed.: 
Beriglobin; FIebogamm a: G am m agard; G am m anorm ; G am u- 
nex; Hizentra; Kiovig; O aagam ; Privigen; Subcuvỉa; Vivaglo- 
b in t;  Xepolỷ; Switz.: Beriglobin; E nd o b u lin t; G am m anorm ; 
G am unex: Hizencra; Ig Vena: Intratect; Kiovig; O ctagam ; Privì- 
gen; R edim une; Subcuvia; Vivaglobin; Thai.: Ftebogam m a; 
G am m agardt; G am m araas; Ig Vena; Inrrag lobin t; Kiovig; LTV- 
G am m a; Octagam; Pentaglobin; Vìgam; Turk.: E ndobulin; Fle- 
bogam m a; G am im une N; G am m an G am unex: G lo b u m an t; Ig 
Vena; Intraglobin; Isivenỷ: Kiovig; O aagam : Pentaglobin: Sub- 
cuv ia f; Tegeline; Vigam; UK: Aragam ; FIebogamma; Plebogam - 
m adií; Gam m agard; G am m anorm ; Gamm aplex; G am unex; 
H ú e n tra ; In tra te a :  Kiovig; O a ag am ; Privigen; Sandoglobuiin; 
Subcuvia; Subgam ; Vigam; V ivaglobint; ukr.: B ioven M ono 
(Bk o kh  Moho); USA: Bivigam; C arim une; Flebogam m a; Gama- 
stan; Gamm agard; G am m aplex; G a m u n e x t; Hizentra; Octagam: 
Privigen; V ivaglobint: Venez.: Flebogam m a.

M uhHngradieitt PreparaHons. Arg.: H ỉsaglobin; Austria: Hista- 
globm+í Indũr. H istaglobulin; Pol.: Histaglobulina; Rus.: Kipíer- 
on  (IOni(ị)epoH); S.Afir.: H islag lobìn t.

Ptocrmacopoeial Preporotions
Ph. E ur.: H um an  N orm al Im m unoglobulin  for In travenous 
A dm inisưation; H um an  Norm al Im m unoglobulin;
USP 36: Im m une Globulin.

Pertussis Immunoglobulins
Inmunoglobulinas conưa la tos íerina.
ATC — J06BB13.

Pharmacopoeias. Many phannacopoeias. induding us, 
have monõgraphs.
USP 36: (Pertussis Immune Globulin). A sterile solution oí 
globulins dedved Irom the plasma of adult human donors 
who have been immunised with pertussis vacdne. It may 
contaìn glydne as a stabiiising agent, and a ỉuitable 
preservative. It should be stored at 2 degrees to 8 degrees.

Uses and Administratìon
Penussis immunoglobulms have been used for passive 
immunísatíon against pertussis (whooping cough) and to 
prevent or modiíy pertussis in susceptible persons who have 
been exposed to infection.

Adverse Effects and Precautions
As for immunoglobuiins in general, p. 2373.2.

Interactions
As for immunoglobulins in general, p. 2373.2.

Preparations
Propnetory Preparotions (details are given in Volume B) 
Sỉngle-ingredient Prepararions. Gr.: Tosuman; Turk.: Tosuman.
Pharmacopoekil Prepqratíons
USP 36: Pertussis Immune Globulin.

P e r t u s s ỉ s  V a c c i n e s
Vacunas de la tos íerina.
ATC — JO7AJ0Í; J07AJ02.

Pharmacopoeias. Many pharmacopoeias. induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Pertussis Vacdne (Whole Cell. Adsorbed); 
Vacdnum Pertussis ex CeUulis Integris Adsorbatum). A 
sterile suspension oí inactivated who!e cells of one or more 
strains of Bordetella pertussis in saline to which hydrated 
aluminium phosphate or alumúúum hydroxide has been

added. It may contain a suitable antimlcrobial preservative. 
The estimated potency is not less than 4units per dose. It 
should be storedat 2 degrees to 8 degrees, not bẽ allowed to 
freeze, and be protected hom light.
The BP 2014 States that wP may be used on the label.
Ph. Eur. 8: (Pertussis Vacdne (Acellular, Component, 
Adsorbed); Vacdnum Pertussis sine Cellulis ex Elementis 
Praeparatum Adsorbatum). A preparation oi individually 
prepared and puriíied antigenic components of Bordeteỉỉa 
pertussừ adsorbed on a mineral carrier such as aluminium 
hydroxide or hydrated aluminium phosphate. It contains 
either a suitably prepared pertussis toxoid or a pertussis 
toxin-like protein hee hom toxic properties produced by 
expression oí a genetically modiỉied form of the 
corresponding gene. It may also contain hỉamentous 
haemagglutinin, pertactin, and other dehned antigens such 
as ũmbríal-2 and ãmbrìal-3 antigens. The Snal vacdne 
contains not more than 100 units oỉ baaerial endotoxin per 
dose. It may contain a suitable antimicrobial preservatìve. It 
should be stored at 2 degrees to 8 degrees, not be allowed to 
heeze, and be protected hom light.
The BP 2014 States that aP may be used on the label.
Ph. Eur. 8: (Pertussis Vacdne (Acellular, Co-purified, 
Adsorbed); Vacdnum Penussis Sine Cellulis CopuriHcatum 
Adsorbatum). A prepararion of antigenic components of 
Bordetella pertussis adsorbed on a mineral carrier such as 
aluminium hydroxíde or hydrated aluminium phosphate. It 
should be storèd at 2 degreẽs to 8 degrees, not be allowed to 
heeze, and be proteaed hom light.
The BP 2014 States that aP may be used on the label.

Uses and Administration
Pertussis vacdnes are used íor active immunisation against 
pertussis (vvhooping cough) (p. 198.3). Acellular pertussis 
vacdnes have taken the place of whole-cell vacdnes in 
several countries induding the UK and the USA.

For primary immunisation combined pertussis vacdnes, 
usually diphtheria, tetanus, and pertussis vacdnes 
(p. 2383.3) or diphtheria. tetanus, pertussis. poliomyelitis, 
and haemophilus influenzae vacdnes (p. 2385.3) are used. 
For pre-school boosters diphthería, tetanus, pertussis, and 
poliomyditis vacdnes (p. 2385.2) are somethnes given. For 
discussion of immunisatỉon schedules, see belovv.

Reíerences.
1. Casey JR, Pichichero M£. Acelỉuỉar pertussỉs vacáne saíety and eữìcacy 

in chiỉđren. adolescents and adults. Drugs 2005; 65: 1367-89.
2- WHO. Pertussis vacdnes-VVHO posiúon paper. Wkfy Epidem Rec 2005; 

80: 31-9. Aỉso avaỉlable ac hcrp://mm.who.int/ỉmnỉunizatíon/copỉcs/ 
wer8004pcnussisjan_2005.pdl (accessed 10/12/09)

3. Guỉso N-. Bordeteỉỉa pertussís and pertussis vacdnes. Ctin Infeơ Dá 2009; 
49: 1565-9.

Immunisation schedules. Pertussis is a common, highly 
iníeaious, respiratory disease, mainly aHecting chỉỉdren, 
and for which there is no ehective treatment. WHO esti- 
mates that 20 to 40 million cases of pertussis occur 
annually and that the disease is responsible for 200 000 to 
400000 deaths each year. The hỉghest inddence of per- 
tussis occurs in developing countries where immunisation 
is low.

Combined vacdnes are now used in most countries but 
both the strength oỉ the pertussis component and 
production methods vary, leading to vacdnes of different 
potendes. The considerably higher cost of acellular over 
vvhole-cell pertussís vacdnes means that the latter are still 
used vvỉdely in developing countries.

Depending upon the country, the age at vvhich a child ứ 
given the first dose of a combined vacdne varies hom 5 
vveeks to 6 months. (For summaries of immunisation 
schedules in the UK and USA, see under Vacdnes, 
p. 2373.3.) In countries with a high inddence of pertussis, 
WHO recommends that immunisation shouỉd start at 6 
vveeks of age and that the schedule involve 3 doses at 
monthly intervals lollovved by a booster dose at 18 months 
to 6 yeaas of age. In the UK and USA, booster doses should 
be given after the end of the primary series of 3 injections 
beíore entry to school. Several reports have described the 
use of a 2-dose widely-spaced primary immunisation 
schedule and this would indeed simplily procedures in 
developing countries; however, the limitation of such a 
schedule is the long period of tisk between doses without 
adequate protection and unless the interval can be 
shortened to 4 vveeks, the wide use of su ch a schedule is 
not advisable in endemic areas.

Vaccine development. Dissatisíaction with whole-cell vac- 
dnes in the 1970S because of adverse reactions led to 
reduced uptake and a resurgence of pertussis in several 
countries. In Japan, research tnto less rẽactogenic pertussis 
vacdnes resulted in the introduction of acellular vacdnes 
for routine vacdnation in the early 1980s. Acellular per- 
tussis vacdnes can contain a variety of pertussis compo- 
nents:

All CTOss-reíerences refer to entries in Volume A
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• pertussis toxin (PT; also íormerly known as lymphocy-
tosis-promoting factor, LFF)

• ũlamentọus haemagglutínũi (PHA)
• pertactin (PRN)
• ữmbnal agglutmogeds (FIM) 2 and 3
The acellular vacdnes commonly used are a 3-component 
vacdne containing PT/FHA/FRN and a 5-component 
vacdne containing ÍT/FHA/PRN/FIM2/FIM3. The vacđne 
used in combinatìon vacdnes ỉor prữnary immunisatíon in 
the UK is the 5-component vacdne. The 3-component 
vacdne does not provide the same level oỉ protectíon 
against vvhooping cough in piimary ừnmunisation. Both 3- 
component and S-component vacdnes may be used ỉn 
combination vacdnes ỉor pre-school boosting. The 
combination vacđne used ỈOT pre-school boostíng that 
contains 5-component pertusás vacdne does not provide 
the recommended strength of diphtheria to be used ỉor 
primary immunisation.

Acellular vacdnes are recommended in the UK and USA 
tor both primary ùnmunisatìon in inỉants and ỉor the 
booster doses in young children beíore school entry. Whole- 
cell vacdnes are still, however, widely used in other 
countries, partícularly in the developing world.

Adverse Effeớs
As tor vacónes in general p. 2375.1.

Local reactions may occur at the ãte of ũijection of 
pertussis vacctnes or pẽrtussis-containỉng vacónes and use 
may be followed by íever and iiritability. Local reactions and 
ỉevẽr occur less ừẽquently with the acelluỉar vacdne than 
with whole-cell vãcđne, espedally in children over 6 
months of age and adults. Hovvever, booster doses of 
acellulár pertussis-contaỉning vacdnes are assodated with 
an increased riỉk of injection ãte reactions.

Severe reactìons which have been reported indude 
persistent screaming and generalised colỉapse but these 
eỉỉects were gẹneraUy assodated with an earlier type of 
vacdne and the reactions are rarely seen with the currently 
avaiỉable vacdnes.

Rare neurological adverse reactíons have induded 
convulsions and encephalopathy. There has been much 
debate, hovvever, on the causaỉ role oỉ pertussis vacdne in 
su ch reactions (see below for detailed dlscussion). It should 
be remembered that neurological complicatìons occur more 
ừequently as a consequence of pertussis iníection than from 
vacdnation.

Asthma. A higher inddence oí asthma was reported in 
243 childxen who had received whole-ceIl pertussis 
vacdne than in 203 đũldren who had n o t1 However, fol- 
low-up of a large Swedish study2 showed no difference in 
the inddence oí wheeáng or allergic reacdons bemeen 
children who had received diphtheria, tetanus, and 
whole-cell pertussis vacdnes and those who had not. A 
later prospective study3 also found no evỉdence that 
whole-cell pertussis vacdnation incxeased the risk of 
wheezing illness in young chíldren. Purthermore, no asso- 
dation was íound between pertussis vacdnation in 
iníancy and development oi asthma in children aged up to 
7 years in a later study oí the same group of dũldren/ A 
populatíon-based cohott study5 also reported no evidence 
of an increased risk oỉ wheezing or asthma in more than 
6000 chiỉdren 8 to 12 yean aíter vaccination in iníancy 
with either an acellular or whole-cell peitussỉs vacdne.

1. Odeni MR. a  ai. Peitussis vacdnation and asthma: is there a link? JAMA 
1994; 272: 592-3,

2. Nỉlsson L et ai. Lack ai assocỉation betwecn pertussỉs vacdnation and 
symptoms o( asthma and alỉergy. JAMA 1996; 275: 760.

5. Hendersorr J, tí ai. Penussií vacdnatíon and wheezỉng ỈDnesses in young 
chiỉdren; prospective cohon stuđy. BMJ 1999; 318:11T3—6-

4 . M aitra  A. t í  ai. Pertussis v a c d n a tio n  ỉn  in ỉa n c y  a n d  a sth m a  o r  a llergy in  
lâter chỉldhood: birth cohurt study. BẦU 2004; Ỉ2& 925-6.

5. Spycher BD. tí ai. Routíne vacdnarion agaỉnst perrossis and the risk of 
childhood asthma: a population-based cohoit study. Ptítìatria 2009; 123: 
944-50. Correction. ikid.; 1437.

Effects on the nervous System. There has been continuing 
debate over several decades conceming the perceived link 
between pertussis vacdnation and brain damage. Anxiety 
among both the public and health-care proíessionals in 
the UK in the mid-1970s over the safety of whole-cell per- 
tussis vacdnes led to a fall in the acceptance rates ỉor 
iníant vacdnation and major epidemics oí pertussis in 
1977/79 and 1981/83. Since that time conSdence has 
been restored and, with the introduction of acellular vac- 
dnes, the vast majority of iníants now receive the vacdne 
beíore theữ second birthday. Comparison of whole-cell 
vacdnes with aceũular vacdnes has since conhnned that 
the latter are assodated with a greatly reduced inddence 
of serious neurological disorders.1

The consensus oỉ opinion now seems to be that there is a 
temporal but not necessarily causai, relatíonship between 
whole-cell pertussis vacdne and acute neurological illness 
that may occasionally lead to long-term dyshinction, and 
that risks oỉ not immunising are greater than the potential 
risks assodated with the vacdne.

The diííỉculty in ascenaining whether a causaỉ relation- 
ship exists bemeen whole-cell pertussis vacdne (usually 
given as diphtheria, tetanus, and pertussis (DTP) vacdne) 
and acute neurological reactions arises partly because 
prímary vacdnation is given at an age when neurologicaỉ 
dyshinction with other causes is often first mamíested. The 
témporaỉ relationship seen may be entirely coinddental 
may result from indirect íactors such as pyrexỉa after 
vacdnation, or may represent a dỉrect etíect oỉ DTP vacdne. 
Much oí the evidence is based on laige epidemiologicaỉ 
studies,2'7 in pardcular the National Chỉldhood Encephalo- 
pathy Study (NCES)* from the UK and its 10-year !oUow- 
up.9 Setious acute neurological illnesses reported to the 
NCES* were ỉound to be more common in inỉants 
immunised vvithin 7 days (relative itsk 2.4), and espedaỉly 
vvithìn 72 houiỉ of onset, than in unimmunised children. 
For previously normal children, ữrespective of outcome, the 
risk was estúnated as 1 in 110 000 injections. In a subset oí 
cases diagnosed as inlantile spasms,10 no link with 
vacdnation was ỉound overall, but there was a small excess 
oỉ cases oi inỉantile spasm Ũ1 previously normal children 
who had received either DTP or diphtheria and tetanus 
vacdnes during the previous 7 days (relative risk 2.0-2.5) 
followed by a corresponding defidt during the next 3 weeks. 
This suggested that vacdnation may trigger the onset of 
spasms in a child with an underlying predisposition.

In 1991, the USA Institute of Medidne reviewed the 
available data, induding the NCES results, and conduded 
that a causal relationship betvveen the whole-cell pertussis 
component oí DTP vacdne and acute encephalopathy 
probably existed, with an estỉmated excess risk of 0 to 10.5 
per million vacdnations.11 They concuưed with the 
condusion that a causal relationship between vacdnatíon 
and inỉantile spasm was unlikely.

The NCES 10-year follow-up ỉound that dúldren who 
had had a serious acute neurological illness (exduding 
inỉantile spasms) had an increaseđ risk of death or long-term 
dysíunction, but the risk was no greater in children given 
DTP vacdne in the 7 days beíore the original acute illness.’ 
The National Vacdnes Advisory Committee conduded that 
the results were insuffident to determine whether DTP 
vacdne inAuenced the development of chronic neurological 
dysỉunction, and this condusion has been accepted by both 
the Advisory Committee on Immimizatìon Practices12 and 
the American Academy of Pediatrics.13

1. Geier DA. Gder MK. An evaluadoo of serious neurological dlsorden 
foIlowing imraunỉxation: a comparìson oỉ whoic-cell pertussỉs and 
aceỉhiỉar pertussis vacdnes. Braừt Dev 2004; 26: 296-300.

2. Pollock TM. Morris J. A 7-ycar survey of disorders attributed to 
vacdnatíon in North Wcst Thames Regỉon. Lartceí 1983; Ỉỉ 753-7.

3. Poỉỉodc TM. a  a ỉ. Sỵmptoms aỉter prinĩary immunisation wỉth DTP and 
vrỉth DT vacdne. Lanàt 1984; ii: 146-9.

4. Waỉker AM, tí  ai. Netưoỉo^c evena folỉowing diphthcria*!ctan us- 
pertussis immunỉxatíon. Ptđiatria 1988; 81: 345-9.

5. Shiclds WD, tí a i Relatíonshỉp oí pertussis ỉmmunixation to the onset of 
neurologic disorders: a retrospective epỉdemioiogic study. J  Pediatr ỉ 988; 
ỉ  13; 801-5.

6. Griííỉn MR, tí a i. Risk of seixures and encephalopathy after 
immunization with the dỉphtheria-tetanus-penussỉs vacúne. JAMA 
1990; 263: 1641-5.

7. Gale JL tí ai. Rỉsk of serious acute neurologỉcaỉ iỉỉness after 
inununizatkm wỉth dipbtheiỉa-tetanus-penussú vaccine: a population- 
based case-control study. JAMA 1994; 271: 37-41.

8. Mỉỉler Dỉ. tí ai. Pertussis immunisation and serỉous acute neuroìogỉcal 
illness in chiỉdren. BMJ 1981:282: 1595-9.

9. Mỉỉỉer D, tí al. Pertussis immuiúsation and seríous acute neurological 
iHnesses ỉn chỉldren. BMJ 1993; 307: ỉ 171-6.

10. Beỉỉinan MH, t í  a i. ỉníầntỉle spasms and pemissis immunisation. L a n c tí  
1983; i: 1031-4.

11. Howson CP. Rnebcrg HV. Adverse events foIlowing pertussiỉ and 
rubeDa vacdnes: summary of a report oỉ the Institute of Mediáne. JAMA 
1992; 267: 392-6.

12. CDC. Ưpdate: vactíne side eữects. adverse reactỉons. oonoraỉndỉcations. 
and precautíom: reconunendatỉons ỡỉ the Advisory Commỉttee on 
Immunỉzation Practices (ACIP). MMWR 1996; 45 (RR-12): 1-45. Also 
avaAable at: http://www.cdc.gov/mmwr/PDF/n7rr4512.pdf (accessed
2 5 /0 5 /0 6 )

13. Commỉttee on Iníectious Dlsease. American Academy oí Pediatrỉcs. The 
relationship between pertussỉs vacdne and Central nervous System 
sequeỉae: contỉnuing assessment. P td ia t r ia  \ 996; 97: 279-81.

Precautions
As for vacdnes in general, p. 2375.2. The precautions and 
contra-indications to the use of pertussis vacãnes have 
sometũnes been more stringent than is now considered 
necessary because of the conơoversy about their potential 
adverse eflects, espedally neurotoxidty (see Eílects on the 
Nervous System, above). In the UK it is now recommended 
that immunisadon should continue with aceUular pertussis 
vaccine even when episodes of íever (iưespective of 
severity), hypotonic-hyporesponsive episodes, persistent 
crying or screaming, or severe local reactions (irrespective of 
extent) have occuned after a preceding dose. Children who 
have had a local or general reaction to a vvhole-ceQ pertussis 
vacdne should complete their immunisation with acellular 
pertussis vacdne.

Whether or not children with a personal or íamily 
history of convulsions or epilepsy or who have suữered 
cerebral damage in the neonatal period should receive 
pertussis vacdnes appears to have been the most difficult 
question to resolve in the pasL In the UK it is now

considered that a ỉamily history of seúures is not a 
contra-indication to immunisation. When a child has a 
history oỉ seỉzúres assodated with fever, but no evidence oí 
neurologịcal deterioratìon, immunisatíon should proceed as 
normal; advice on the prevention oi íever should be given at 
the tlme oi immunisation (see Fever and Hyperthermia, 
p. 11.3 for comments on the prevention of íever aỉter 
immunisation). Simìlady when there is a history oí seizures 
not assodated with íever, but no evidence of neurologicaỉ 
deterioratìon, immunisation should proceed as nonnaỉ. If a 
seizure assodated with íever occurs within 72 hours of 
iihmunisation, lurther immunisation should be deỉerred 
until the conditíon is stable ư no underlying cause is found 
and the child has not recovered completely within 24 hotưs. 
Immunisation should also be carried out in children with a 
history of cerebral damage in the neonatal period unless 
there is evidence oí an evolving neurological abnormality. 
In children with a neurological problem that is stìU evolving 
it is recommended that immunisation should be deỉened 
until the condỉtion is stable. u  a chiỉd develops encephaỉo- 
pathy or encephalitis vvithin 7 days of immunisation, 
hirther immunisatíon should be deíerred until the condition 
is stable ií no underlyừig cause is íound and the child has not 
recovered completely within 7 days.

A personal or ỉamily history of hypersenậtivity reacdons 
is not generally considered to be a contra-indỉcation to the 
use oỉ penussis vactínes, and neither are stable neurological 
conditions such as spina bưida, congenital brain abnorm- 
alỉty, or perinatal hypoxic ischaemic encephalopathy.

Porphyria. The Drug Database íor Acute Potphyria, com- 
piled by the Norwegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenưe Svveden, classiBes pertussis vacdne 
as not porphyrinogenic it may be used as a drug of first 
choice and nó precautions are needed.1

1. The Drug Dattbase for Acute Porphyria. Avaiỉabỉe aL http://www. 
dnigs-porphyria.org (accessed 26/10/11)

Interactions
As ÍO T vacdnes in general, p. 2375.3.

Preparatíons
Proprỉetary Preparations (details are given in Volume B) 

Single-ingredient Preparations. Neth.: Acellulairt.

Phormocopoeiol Preporotiom
Ph. Eur.: Pertussis Vacdne (Acellular Component, Adsorbed); 
Pertussis Vacdne (Acellular, Co-puriĐed. Adsorbed); Pertussis 
Vacđne (Whole CelL Adsorbed).

Pigbel Vaccines
Vacuna de Pigbèl; Vacunas de la entẹritis becịdtiiante.;

ProịiỊẹ
A vacdne against pigbel (neaotising enteritis), a disease 
occurring mainly in children in the highlands of Papua New 
Guinea, is used ỉor active immunisaúon against the disease. 
The vacdne consists of an adsorbed Cĩostrìdium perfringem 
type c  toxoid.

An inununisation programme, in vvhich pigbel vacdne 
was given to children at 2. 4. and 6 months of age and, 
initiaUy, to older children, was introduced in Papua New 
Guinea in 1980.' A survey lound a sustained overall ỉall in 
the inddence of severe pigbel in children coinddent vvdth 
the increased ỉnduced immunity. However, protecdon may 
be relatively short-lived and boosters may be necessary for 
full protection of young children. A later revievv2 conducted 
to iníorm vacdnation policy, noted that a newer vacdne 
was available but that the disease conrinued to be a 
problem.

L. Lawrence GW, tí al. Impact of acrive immunisation against entericis 
necrocỉcans in Papua New Guinea. Lanat 1990; 336: 1165-7.

X Poka H. Duke T. In search of pigbeL’ gone or just íorgotten in the 
hỉghtands of Papua New Guinea? P N G  Međ J  2003; 46: 135-42.

Plague Vaccines
Vacunas de la peste. ■ ■
ATC.—J07AK01. ; '

Uses and Adminisừation
Plague vacdnes have been used for active immunisatìon 
against plague in those occupationally exposed to the 
organism and in some field workers in iníected areas. They 
may reduce morbidity and mortality in bubonlc plague but 
theừ activity against pneumonỉc plague is unknown. 
Reíerences.

ỉ . Comeiius c  tí ai. Protecòve únmuniiy against plague. Adv Exp Med Biol 
2007;603:415-24.

2. Smiley ST. Current diaỉlenges ỉn the deveỉopmem oỉ vaccỉnes for 
pneumonic plague. Bxpert Rnr Vaaàus 2008; 7: 209-21.

The Symbol t  denotes a preparation no longer actively marketed
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ỉ . Smiiey ST. Immune deỉense against pneumoaic pỉague. Immunol Rev 
200«; 225; 256-71.

4. Alvarez ML Cardineau GA. Prcventíon of bubonỉc and pneumonic 
plague using pUnt-derived vacdnes. Bừrtedmoi Aắv 2010; 28: 184-96.

5. Feòdorov* VÃ, Corbeí MJ. Prospccts for new pỉague vacdnes. Expcrt Rev 
Vtưànts 2009; 8: 1721-38.

Adverse Effects and Precautions
As for vacdnes in general, p. 2375.1.

Intemctions
As for vaccines in general, p. 2375.3.

P n e u m o c o c c a l  V a c c i n e s
Vẳcunas neumocóđcas.
ATC — J07AL0ì; J07AL02.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Pneumococcal Polysaccharide Vacdne; 
Vacdnum Pneumococcale Polysaccharidum). A mixture of 
puriíied polysaccharide capsular antigens bom 23 differing 
serotypes of Streptococcus pneumoniae. Each 0.5-mL dose 
contaúis 25 micrograms of each o{ the 23 polysaccharide 
types. An andmicrobial preservative may be added. The 
vacdne has a pH of 4.5 to 7.4. It should be stored at 2 
degrees to 8 degrees, not be alkmed to Ếreeie, and be 
protected ừom light.
The BP 2014 States that Pneumo may be used on the label. 
Ph. Eur. 8: (Pneumococcal Polysaccharide Conjugate 
Vacdne (Adsorbed); Vaccinum Pneumococcale Polysac- 
charidicum Coniugatum Adsorbatum). A sterile suspension 
of puriEed capsular polysacchaiides obtained from 
Strrptococcus pncumoniae serotypes individually conjugated 
to a carrier protein. The carrier protein used may vary for 
the various polysacchadde conjugates contained in a 
multivalent vacdne. The vacdne may be adsorbed on a 
suitable adjuvant or adsorbant. It should be stored at 2 
degrees to 8 degrees, not be allowed to freeze, and be 
protected from light.
The BP 2014 States that Pneumo(conj) may be used on the 
label.

Uses and Administration
Of the many serotypes of Streptocoecus pncumoniac the 23 
from which antígens are obtained for the most commonly 
available pneumococcaỉ vacdne are considered to cause up 
to 96% of pneumococcal disease.

Pneumococcal vacdnes are used for active immunisanon 
in those at increased risk from inỉection vvith the types oí 
Streptococcus pntumoniae contained in the vacdne. Pneumo- 
coccal vacdnes may be in the íorm of an unconjugated 23- 
valent polysaccharide vacdne (PPV; suitable only for 
padents over 2 years of age) or as a conịugate vacdne (PCV) 
containing 7 serotypes (suitable íoriníants aged 2 months to 
5 years). A conịugated vacdne containing 13 serotypes 
(PCV-13), suitable for iníants and điildren aged 6 vveeks to 
17 years oí age, has been approved for use in some countries 
and has replaced the vacdne containing 7 serotypes in 
routine childhood immunisation programmes. The PCV-13 
vacdne may also be used in adults aged 50 years and older.

In the UK, it is recommended that immunisation shouỉd 
be part oỉ the routine childhood immunisation programme 
and considered in all persons for whom pneumococcal 
inlection is likely to be more common and/or serious, such 
as those aged 65 yean and over and those aged two months 
and over in dinical risk groups. At-risk groups are 
considered to be:
• those who have undergone splenenomy and those vvith 

splenic dysEinction, induding that due to sickle-ceU 
anaemia and coeiiac dỉsease

• patients with immunodeũdency or immunosuppression 
due to disease or treatment, induding HTV iníection at all 
stages

• persons vvith chronic cardiac, pulmonary, hepatic, or 
renal impairment, indudỉng nephrotic syndrome, or 
diabetes mellitus

• persons with CSF shunts
• persons with cochlear implants
An antibody response develops by the third week. and 
usually lasts about 5 years. The antibody respónse is less 
reliable and dedines more rapidly in young children and 
petsons with impaứed immune íunction.

A single dose of 0.5 iriL of the 23-valent vaccine, 
containing 25micrograms of each of the 23 polysaccharide 
types, is given to at-risk adults and children over 2 yeais oi 
age by inơamuscular injectíon (or subcutaneously ư there 
are bleeding disorders). Previously unvacdnated children 
and adults undergoing elective splenectoray, chemother- 
apy, or other únmunosuppressive tteatment are at inaeased 
risk of pneumococcal disease and should be vacdnated

accordingly (see belovv). The vacdne should be given at 
least 2 weeks (but preíerably 4 to 6 vveeks) beíore treatment. 
Revacônation is not generally recommended except, after 5 
years, in padents likely to have rapidly dedining andbody 
concentratíons (ỉor example, those with asplenia or splenic 
dysíunctíon and those with nephrotíc syndrome).

The 7- and 13-valent pneumococcal coniugate vacdnes 
are gìven by intramuscular injectìon. In the UK, the 13- 
valent PCV is suitable for iníants and children bom 6 weeks 
of age and is recommended as part of the routine 
immunisatìon schedule; doses of 0.5 mL are given at 2 and 4 
months and a reiníordng dose is given at 13 months of age. 
A single dose of a 23-valent PPV is given to all adults 65 
years and over. Addítíonal recommendatíons are induded 
in the vacdnatíon schedule for the dinical risk groups 
above:
• chìldren 2 to 12 months of age (ừtduding those witk asplenia, 

splenic đysỹunction, or who are immunocompromừed): 
vacdnate tvith a 13-vaient PCV according to the routine 
immunisatíon schedule, followed by a single dose of a 
23-valent PPV after their second birthday

• ckildren, aged 12 monthi to under 5 ytan: give one dose of a 
13-valent PCV, foIlowed by a single dose of a 23-valent 
PPV after their second birthday (and at least 2 months 
aíter the dose of PCV)
for those át the above group with aspiírtia, splenic dysỊunctiơn, 
0T who are immunocompromised: give 2 doses of a 13-valent 
PCV, at Ieast 2 months apart, (ollovved by a single dose of 
a 23-valent PPV after their second birthday (and at least 2 
months aíter the tinal dose of PCV)

• from 5 years of agr. a single dose of a 23-valent PPV
In the USA, the 13-valent PCV is tecommended for inỉants 
and children bom 2 to 59 months of age as part of the 
primary ừnmunisatìon schedule and for children aged 60 to 
71 months of age with underlying medical conditìons. Three 
doses are recommended as part of the routine primary 
únmunisadon schedule at 2, 4, and 6 months o( age and a 
reinỉordng dose is given at 12 to 15 months of age. A 
supplementary dose of the 13-valent PCV should be given to 
high-risk groups through to 71 months who have 
previously completed vaccinarion with 7-valent PCV. A 
dose of the 23-valent PPV should also be given to hlgh-risk 
groups at 2 years of age (or as soon as possible aỉter a hìgh- 
risk chronic illness is diagnosed ÚI those older than 2 years) 
and at least 2 months aftẽr the final dose of 13-valent PCV. A 
second dose of 23-vaIent PPV is recommended 5 years alter 
the Grst dose in those with sickle-cell disease, asplcnia, 
splenic dysEinction. HTV-iníectíon, or who are immuno- 
compromised.

Guidelines and recommendadons.
1. DoH. ỉmmunisaũon AỹữùĩSt ínfèơhus Distast 2006 (updated I4th March. 

2013): T he Green Book'*. Avaílable au https://www.gov.uk/ 
govemmem/pubỉicatỉons/green-book-che-coinplete-cuiTem-edition 
(accesseđ 18/04/13)

2. WHO. 23-valent pneuraococcaỉ poỉysaccharide vacáne: WHO positỉon 
paper. Wkfy Epidem Rtc 2008; 83: 373-84. Aỉso available au http://www. 
who.inưwer/2008/wer8342.pdf (accessed 05/03/13)

3. American Academy oí Pedỉatrics. Committee on Iníectíous Diseases.
Potlcy Siatement—Rcconunendaiions íor the prevention oí Streptococau 
pntumoniứt ỉnỉectỉons in iníancs and children: usc o( 13-valem 
pneumococcaỉ conjugate vaccine (PCVỈ3) and pneumococcal poly- 
saccharíde vacdne (PPSV23).?edi«mcr20I0; 126:186-90. Aỉso available 
au hctp://pediairics.aappublicatiữns.org/cgi/repriru/ 126/1 / 186
{accessed 05/03/13)

4. CDC. Preventỉon of pneumococcal dỉsease among iníants and cbíỉdren - 
use of 13-valent pneumococcal conjugaie vacdne and 23-vaỉent 
pneumococcaỉ polysaccharlde vacdne * recommendacỉons oỉ the 
Advisory Conunỉttee on Immunizatìon Pracdces (ACIP). MMWR 2010; 
59: 1-18. Aỉso avaiỉable au http://wvrw.cdc.gov/fnmwr/pdi/TT/cr5911. 
pdỉ (accessed 05/03/13)

5. CDC. Updated recotnmendatìons ỉor preventíon oí invasive pneumo- 
coccaỉ dỉsease araong adults using the 23'Valent pneumococcal 
polysaccharlde vactínẽ (PPSV23). MMWR 2010: 59: 1102-6. Aỉso 
avaiỉable au h(tp://www.cdcgov/mmwr/prevỉew/mm%vrhanỉ/ 
mm5934a3.htm (accessed 05/03/13)

6. CDC. Use of 13-vaỉent pneumococcal conjugate vacdne and 23-vaỉent 
pneumococcal poỉysaccharide vacdne ỉor aduỉts wỉth Immunocompro- 
miỉing condỉtỉons: recommendations of the Advtsory Commlnee on 
Immunỉiatlon Pracikes (ACIP). MMWR 2012; 61:816-19. Aỉso avaUable 
au http://www.cdcgov/nunwr/preview/ramwrhtmỉ/inm6ỉ40a4.htm 
(accessed 05/03/13)

7. WHO. Pneumococcal vacdnes WHO position paper - 2012 - 
recommendatỉons. Vđcãne 2012; 30: 4717-18. Aỉso avaiỉabỉe au http:// 
www.who.ịnưwer/2012/wer87l4.pdf (accessed 05/03/13)

Revievvs and refcrences.
1. Sheikh A, et aỉ. Pneumococcaỉ vacdne íor asthma. Avaỉlable ỉn The 

Cochranc Database of Systemaúc Reviews; ỉssue 1. Chichester. John 
WUey; 2002 (accesseđ 22/04/05).

2. Daviês EG. etđl. Pneumococcal vacdnes ỉorskkỉe ceO dỉsease. Avaỉỉablẹ 
ỉn The Cochrane Database oí Systemadc Reviews Issue 1. Chichester 
John WUey; 2004 (accessed 22/04/06).

3. Un PU a  đỉ. Saỉety and ỉmmunogenỉdty oí the American Academy of 
Pediatria-recommended sequentiaỉ pneumococcal conjugate and 
polysaccharide vacdne scheduỉe in pedỉacric soỉid organ transpỉant 
redpíents. M iatria  2005; 116:160-7.

4. Bematonỉene J, Hnn A. Advances in pneumococcaỉ vacdnes: 
advantages ỉor ỉnỉants and chỉỉdren. Drugs 2005; 65: 229-55.

5. JacksonỉA,JanoS£N. pneumococcalvacdnadoooỉelderiyaduỉtỉ:new 
paradỉgms for protectíon. ơin ừựtđ Dừ 2008; 47: 1328-38.

6. Adamỉdewicz TV, tí  ai. Eữectỉveness oỉ the 7-vaỉem pneumococcal 
conjagate vacdne in children wỉth sickle ceỉỉ đỉsease ỉn the first decade 
oí lứe. Pedùtria 2008; 121: 562-9.

7. Jansen AGSG tí ai. Pneumococcal conjugate vacdnes for preventíng 
otítỉs medỉa. Avalỉable ỉn The Cochrane Database oi Systematíc Reviews; 
tssue 2. Chichester. John WUey; 2009 (accessed 11/12/09).

8. Chang cc, tí a i  Pneumococcaỉ vactínes for children and ađuỉts w iti 
bronchiectasis. Availabỉe in The Cochrane Database oí Systematic 
Revỉews; Issue 2. Chỉdỉester John WUey; 2009 (accesed 11/12/09).

9. Gokỉblatt D, tí aL The inununogenỉóỉy of 7-valent pnenmococcsl 
conjugate vactíne versus 23-vaỉent poỉysaccharỉde vacdne in aduhs 
aged 50-80 years. Cữĩ tri/etí Dừ 2009; 49:1318-25.

10. Bryant KA. tí  ai. Salety and iramunogenỉdty of a 13-valect 
pneumococcaỉ conjugate vacdne. Pedừtíria 2010; 125: 866-75. Aỉso 
avaỉỉabỉe au http://pedỉatrics^appubỉỉcatỉons.(ng/cgỉ/reprinưi25/5/86ó 
(accessed 29/07/10)

11. Duggan ST. Pneumococcaỉ polysaccharide conjugate vacdne (13-valem 
adsorbed) [Prevenar 13]. Drup 2010: 70: 1973-86.

12. Sucher AJ, tí a i Prevnar 13, thenew 13-vaỉentpneumococcaỉconjugat - 
vacdne. A m  Pharmacothtr 2011; 45: 1516-24.

13. Paradiso PR. Advances ỉn pneumococcal dhease prevcntion: 13-vaien 
pneumococcaỉ conjugate vacdne ỉor ỉniants and chUdren. ơin InỊtữ Di 
2011; 52: 1241-7.

14. Sanlord M. Pneumococcal polysaccharỉde conjugaie vactíne (lỉ-vaỉeni 
adsorbed): in older aduỉts. Drugs 2012; 72: 1243-55.

15. Moberiey s, tí a i Vacdnes for prevennng pneumococcal inỉectỉữn ỈI 
aduỉts. Avaiỉabỉe in the Cochrane Database oỉ Systematk Revỉews; Issur
I. Chidtester John WUey; 2013 (accessed 05/03/13).

Adverse Effects and Precautions
As for vacdnes in general, p. 2375.1. Unless othervvisí 
stated, the ứứormatìon below reíers to the unconjugatec 
polyvalent vaccine.

Revacdnation of adults is not routinely recommendec 
because of the increased incidence and severity of adverse 
reaaions.

Pneumococcal vacdnation is relatively ineííective in 
patients vvith multiple myeloma, Hodgkin's and 
non-Hodgkin's lymphoma, espedaỉly duiing tireatment, 
and in chronic alcoholism. In patients with Hodgkin's 
disease the use of pneumococcal vacdnes is not 
recommended in those who have received extensive 
chemotherapy or nodal iiradìatìon. Pneumococcal vacdnes 
should be given at least 2 vveeks (and preíerably 4 to 6 
weeks) beíore starting immunosuppressive therapy or be 
delayed until at least ỉ  months after completion of therapy.

A satisíaaory response to the unconjugated polyvalent 
pneumococcal vacdnes is not obtained in children less than 
2 years of age and thereỉore immunísation oỉ this age group 
with this vacdne is not recommended. Hovtrever, a 
pneumococcal conjugate vacdne ìs available that may be 
given to infànts ừom 2 months of age.

Effeds on )he biood. Relapses have occurred on rare occa- 
sions ỉn patients vvith stabiỉised inunune thrombocytope- 
nia at 2 to 14 days aíter vacdnation against pneumococcal 
inlections, lasting for up to 2 vveeks. One such case was 
reported1 following revaccination less than 2.5 years aíter 
an uneventíul primary vacdnation with pneumococcaỉ 
vacdne.

1. Neil vs. Long term management aher spleneaomy: revacdnatỉon may 
cause retapse. BMJ 1994; 308: 339.

Effeđs on the Iddneys. Glomerulonephritis was described1 
in a splenectomised patient after use oỉ pneumococcal 
vacdne. It was postulated that high antibody tittes bom a 
recent pneumococcal íníectíon could have contributed. 
Minimal change nephrotic syndrome with mild intersútial 
nephritis ỉollovving pneumococcal vacdnation was sug- 
gested as the cause of oedema of the ỉace and legs, visual 
disturbance suggestive of uveitis, and massive proteinuria 
in a 67-year-old woman who had been vaccinated about 4 
months earlier.2

1. Tan SY. Cumming AD. Vacdne reỉated gỉomerulonephrids. BMJ 1993; 
306:248.

2. Kìỉcuchi Y, t í  ai. Mỉnimaỉ change nephrodc syndrome, lymphadeno- 
pathy and hyperỉmmunoglobullnemia after ỉmmunỉzaúon with a 
pneumococcaỉ vacdne. ơin Nephrol 2002; 58: 68-72.

Effect of nutritional status. An impaíred andbody response 
to pneumococcal vacdne vvas reported1 in elderly patients 
with low serum concentrations oí vitamin B12.

1. Fata FT, t í  a i. Impaứed antibody responscs to pneumococcal 
polyacchaiide in  elderiy patients with low scrum vttamin B12 Lcvels. 
A m  íntent Mai 1996: 124: 299-304.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Potphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassiGes pneumococcal 
vacdne (unconjugated) as not porphyrinogenic it may be 
used as a drug o( first choice and no precautions are 
needed.1

1. The Drug Database for Acute Porphyria. Avaỉlabỉe au http://www. 
drugs-porphyiỉa.org (accessed 26/10/11)

Interactions
As for vacdnes in general, p. 2375.3.

Preparations
Proprietory Preparations (details are given in Volume B)
Stngb  ingre<fient Preporatíons. Arg.: Pneumo 23; Pneumovax 
23; Prevcnar; Prote-Neu; SynAorix; AustraL: Pneumovax 23; 
Prevenar 13; Prevenan SynÁorix' Austria: Pneumo 23; Preve- 
nar 13; Prevenan SynAonx; Beíg.: Pneumo 23; Prevenan Syn- 
ũorix; Bntz.: Vadna Pneumocodca Conjugada 7-Valente; Vad-

All cross-reíerences reíer to entries in Volume A
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na Pneumocodca PoUvalente CatuúL: Pneumo 23; Pneumovax 
23; Pievnar 13; Prevnan SynAorbc Chữe: Pneumo 23; 
Pneumovax 23; Prevenar 13; Prrvenar; SynHorix; Ckùuc. Hui 
ỴỈXang (CỈLtt); Pneumo 23 (ttt*  23); Pneumovax 
Prcvcnăr (ỉ<Ul); CỊ.: Pneumo 23; Prevenai; Synílorix; Hoan.-. 
Pneumơvax; Prevenai;'£&!•: Pneumơvax; Prevẽnai: Fr.i Pneu- 
mo .23; Pneumovax+; Prevenar 13; Prevenart; ..Gcr.: 
Pneumovax 23; Prevenar; SynUorix; Gr.: Pneumo 23; 
Pnetimovax 23; Pnu-Imune 23; Prevenai; Synũorix; Bang 
Kong: Pnẹumo 23; Pneumováx 23; Prevenai; SynHortx; Hung.: 
Pneũmo 23; Pneumovax 23; Prevenar 13; Prevenan Indon.: 
Pneumo 23; Prevenai; SynSorix: /ri: Pnenmovax I t  Prevenai; 
Synỉlcnteltrad: Pneumõ 23; Pneumovax 23; Prevenar 13; Pre- 
venac SynQorix; ĩtù L : Pneumo 23+; Pneumovax; Prevénar; 
Malaysia; Pneumo 23; Prevenâi; SynAorix: Moc.: Prevenan 
Pulmovax; Heth.: Pneiimo 23; Pneumovax 23; Prevenar 13; 
Prevénac SynAorix: Non*.: Pneumovax: Prevenarl3: Pieve- 
nar+; Synllorix+; NZ: Pneumo 23; Pneumovax 23; Prevenar; 
Synilorix; Phữipp.: Pneumo 23; Pneumovax; Prevenan Póĩ: 
Pneumo 23; Pnéúmovax 23; Prevenar 13; Prevenan SynAorix; 
PorL: Pneumo 23; Pneumovax 23; Prevenar 13; Prevenar; Syn- 
Đorix; Rus.: Prevenar. (Ilpeaẹạap); £A/r.: Imovax Pneumo 23; 
Pneumovax 23; Prevenai: Singapore: Pneumo 23; Pnêumovạx 
23;. Pievenar 13; Prevenart; Synũorix; Spabr. Pneumo.23; 
Pneumovax 23; Prẹvenan SynOoiix; Swtd.: Pneumo 23+; 
Pneumovax; 'Prevenar 13; Pievenan SynHorix: Swttz. : ' 
Pneumovax 23; Prcvenar 13; Prevenart; ThaL: Pneumo 23; 
Pneumovax 23; Prevnar 13; Prevnárt; SynUorix; Turk.: Pneu- 
mo 23; Prevenar; SynUorix; CTC Pneumovax n; Prevenai; Syn- 
Qortx; ukr.: Prévenar 13 (Iỉpeaoop 13); SynAorix
(CHBỘaopmcc); ƯSA: Pneumovax 23; Prevnai; Veneg.: Prevenar.

Ptiui m>KUỊ>o»wl Piepm ulĩons
Ph. BútỊ  Pnéủmococcal Polysaccharide Conjugate Vacdne 
(Adsorbed); Pneumococcal Polysaccharide Vacdne.

P ọ l i o m y e l i t i s  V a c c i n e s
Poltoyacđnes;:.Ponoviftfi:Vacanes;:VàainasTcie ta -polio: 

^ tìc u r íạ Ị  ^ # :̂ f c [ f Ị Íỵ ị t i&  ■' “  "  '
J07BFỌ3; J07BF04. -

NOIS. Inactivated poliomyelitís vacđnes aie sometimes 
termed SaDc Vacdne and live (oral) poliomyelitis vacdnes 
arc sometimes tehned Sabin Vacdne.
Pharmacopoeias. Many pharmacopodas, ỉndudỉng Eưr. 
(see p. viỉ), have monographs. •
Ph. Eur. 8: (Poliomyelitis Vacdne (Inactívated); Vacdnum 
Poliomyelitídis Inacrivatum). A ỉỉquid prcparatìon oỉ 
suỉtable strains oỉ poliomyelỉds virus, types 1, 2, and \ 
grown in siiitable ceỉỉ cultures and inaaivated by a suitable 
method. Permitted andbaaerỉals may be used in its 
productíon a n ị ị t  may contain preservatives. It should be 
stored at 2 degrees to 8 degrees and be protected ửom Hgỉtt. 
The BP 2014 States that IPV may be used on the labeL 
Ph. Bur. Si (Poliomyelitís Vacdne (Oral); .Vacdnưm 
Polỉomyelitidỉs Perorale; Poliomyelitis Vacdne, IỊve (Oral) 
BP 2014). A lỉquid pieparatỉon oỉ suitable llve attenuated 
strains oi pollomyeiltls vứus, types 1, 2, or 3, grown in 
suitable, approved cell cultures; it may contain any one of 
the 3 vứus types or combinatìons oỉ them. The trivalent 
vacdne is standardỉsed ỉor virus titre whi(± is not less than
6.0 log C Q D jo ỉor type 1, not less than 3.0 log CCID jo ỉor 
type 2, and not less than 5.5 log CCIDsg for type 3 per dose. 
Peimitted antỉbaaeiials may be used in ỉ tỉ producúon. It 
should be stored at 2 degrees to 8 degrees, notbe allowed to 
&eeze, and be protected hom light.
The BP 2014 States that OPV may be used on the label.

Uses and Administạtìon
Poliomyelitis vacdnes are used for active Immunisation 
against poliomyelitỉs. For điscussion oỉ immunisation 
sdiedules, see under Vacdnes, p. 2373.3. There are 3 
serotypes of poliovỉrus. and both lỉve trivalent (oral) and 
inactìvated trivalent poliomyelitis vacdnes are uscd in 
routine immunisation programmes. Monovalent oral 
poliomyelitis vacdnes agãinst either wild poliovirus types 
1 or 3 are used duiỉng supplementary immunisatíon 
activities in the highest-risk aieas; an oral bivalent 
polỉomyelitis vacdne is also being tried. The oral vacdne 
stỉmulates the ỉormation of antìbodies both in the blood and 
ỉn the mucosaỉ tỉssues of the gastrointestỉnal tract 
. In the UK, a trivalent inactivated poHonryeKtis vacdne is 

recommended ỉor the primary immunisatlon o i all age 
groups, given as a couise oỉ 3 doses at intervals of 4 weeks. It 
is given inoamusculady as a combined diphtheria. tetanus. 
pertussis (acellular component), poliomyelitis (inactivated), 
and Haemophilus influenzae vacdne. For dĩildren who 
received primary immunisation during inỉanqr, reinỉordng 
doses arè recọmmended at schooĩ entry (diphtheria. 
tetanus, pẹrtussis, and pollomyelitis) and beỉoiẽ leavỉng 
school (dỉphtheria, tetanus, and poliomyelitìs). Purther 
reiníordng doses are necessary only in adttlts exposed to 
iníection includừtg traveQers to countries where poliomyel- 
itís is epidemic OT endemic and healthcaie woricers in

contact with poliomyelỉtỉs cases. A single dose is given, 
repeated evóry 10 yeanl tf necessaiy.

In the USA, the Tecommended schedule consists of £our 
doses oí Inactivated vacdne given at 2 months. 4 months, 6 
to 18 months, and 4 to 6 yeărs of agel

On the occurrence of a singỉe case oỉ paialytic 
poliomyelitis &om wild virus, a sĩngle dose pí the õral 
vacdne is recommended £or all persons in the neighbour- 
hood, regardless oỉ whether they have pievionsĩy been 
immunỉsed. A primary cotirse should be completed in 
pieviovisly unimmnnisẽd individuals.
Reíerences.

1. CDC. Ụpdated recữiĐiiiendntoM ađ tbe Advteay CommitKe on 
Immunixadon Pnctìccs (AOP) rep rd in t loudne poBovinis vacdn- 
atian. MMWẰ 2009; S8: Ỉ29-30. Abo tvailabk « : hnp://www.alcgov/ 
mmm/prtTtew/minwrtginl/minSSÌO»3.htin (acosaed 30/06/10)

2. WHO. PoBo vacdnq and pollo taanuninrkm tn ứ a  p re ^ m to tlo p  e n : 
WHO posítíon piper. m irB pU m  JtK 2010; 13:213-20.01» avaHiUe 
IC hữp://wwv*.whoJnt/wer/2010/wert523.pdí (acoeoed 30/06/10)

ch o k s  of vaoảne. Two types oỉ pollomyelitìs vacdne are 
available: live attenuated oral poliomyelitis vacdne (OPV) 
and inacúvated (kined) poliomyelitis vacdne (IPV) gỉven 
by injecdon. Both vacdnes are highly eữectíve agaỉnst all 
3 typés oỉ poliovirus but there aiẽ ađvantages and đỉsad- 
vantages assodated with thdr use.
The advmtíages oi OPV arc:
• it producés an inunune response in both the blood and in 

the lỉning oỉ the gụt, thũs preventing both spread of 
ỉnỉection to the CNS and multỉplication oỉ the vừus in the 
gastrointestỉnal tract and hence transmission vỉa the 
stools and salỉva

• it is given orally and is thereĩore easy to give without 
spedalỉst training

• itis relatively inexpensive, an important consideiation in 
developing countries ỉn particulax.

The disadvarứage oí OPV is:
• it causes very tare cases oí vacdne-assodated paralytỉc 

poHoinyeHtis (VAEP).
Thê ađvantage oỉ IPV is:
• it ìs not a live vacdne and as such carries no risk of VAPP. 
The dừadvarưaga oi IFV aie:
• it coiứers very little immunity in the gastromtestinal 

tract hence when anindividual ỉmmunised with IPV ỉs 
iníected with wi]d poliovỉnis the vỉrus can stin muhiply 
in the intestines and be shed in the stools, thus risklng 
continued transmission

• traừied health workers are required to give it by injection
• it costs far more than OPV.
Poliomyelitis has now been eradicated from most countries 
in the worid (see below) and hence many, induding the UK 
and the USA, consider it appropiiate to use IPV exdusively 
for routine immunisadon. However, the Global Polỉo 
Eradicatíon Initiative wilỉ condnue to use OPV where 
nècessary untíl global eradication is achieved, at which time 
h  has státed thăt the use of OPV should cease as soon as 
possible while population immunity against poliomyelỉtỉs 
and surveillance sensitỉ vity ỉor paralysis remain high. and be 
replaced by routỉne use of ipv!1

1. WHO. Pnmemxk for naúonal poBqr makcis ia OPV-utini anmoies: 
cessarion ot nmdne o n l pollo TicÕDe (OPV) use a&CT sJoỉ»l poDo 
endicatkm. GenevK WHO, 2003. Also aváilable ac h a p llũ m n . 
poUoeradỉadao.org/coiuenưpubllcatloju/OPVCessationFrainewor- 
kHnglisb.pdf (aaxsted 12/10/03)

Ẽnodkation of iníedion. By the mid-1980s poliomyelMs 
was dedining in many regions oỉ the worid due to mass 
oral polỉomyelitis vacdne immunisation activities and in 
1988, WHO announced the goal oỉ eradicating poliomyel- 
itịs by the year 2000. Other bodies jomed the piọject 
vvhich became knovra as the Global Polio Eradỉcation 
Initíative.1 Although the goal was not achieved in 2000, 
very considerable progress has been made. In 1988, wild 
poliovirus (WFV) was endemic in 125 countries and more 
than 1000 diildien became paialysed every đay. The last 
cases of WPV type 2 were reported in October 19992 and 
by 2006 indigenous txansmission oỉ WPV2 iníecdon had 
bẽen interrupted globĩilly;3 by 2008 txansmission of indi- 
genous WPV typés 1 and 3 (WPV1 and WFV3) still 
occuired in 4 countries (Aíghanistan, India, Nigeria, and 
Pakistan).3'4 These counnies remain a source oỉ WPV that 
may be reintroduced into countries where transmission 
had previously stopped; in 2009, 207 cases were reported 
from 15 countries after WPV importation.3

Once global WPV transmission has been intemipted, the 
greatest risk of poliomyelitis bdng rõntroduced wiQ be from 
the attenuated viiuses contained in oral poliomyelitis 
vacdne, whlch in raie cases can result in vacđne-assodated 
paralytic polio (VA7P) and outbreaks due to vacdne- 
derived polioviruses (VDPV).1 The fim  report of drcularing 
VDPV occuixed in 2000 and in 2009 VDPVs were detected in 
6 counoies^ VDPVs can drculate even in weD-immunised 
oommunitles and produce polio outbreaks in areas with low 
rates oỉ oral polio vacdne coverage. Puithermore, they can 
replicate for yeais in immunocompromlsed persons.4 Tbis 
led to the realisation that complete eradication o i 
poliomyelỉtỉs must eventually also indnde the eradication

of thé Hve oral vacdne and that a high level oỉ unỉversal 
Immunity against poliomyelitis will need to be maỉntained, 
vrith the ctvrent inactivated poliomyelitỉs vacdne or a new 
generation inacứvated poliomyelỉtis vacdne, even aỉter wild 
polỉovteus is eradicated.5 • ■

1. Globil PoUo BndlcatloD InttUứvc. tnfonnnion m tlab le ac hnp:// 
w «r»faU oendlatkauu| (acceaed 16/12/09)

2. CDC Progrcn umrardi taneniqxhm of wũd poUovinn nuumissioD— 
woridwtde, 2009. MHWK 2010; 39: 343-30. Also avaOable ae btqr.// 
www.cdLaov/nuDwr/prevlew/nunwTfatmĩ/nưn59Igal2mn (acceãed 
30/06/10)

3. CDC WBd poUovtns type 1 and lype 3 Imponadona—13 counưio. 
AMca. 2008-2009. MMWt 2009; 38; 337-62. Also available 1 C http:// 
www.cdc.gov/mmwr/prcvicw/nunwrimnl/inm5 814a ỉ  Jirm  (acceõed 
14/12/09)

4. CDC Update OD ncdae^B ÌT td  poBminisa—woridwide. Januaiy 
2006-June 2009. MMWX 2009; 58; 1002-6. Also araHable ac bttp:// 
www.cdc^ov/nunwr/prcview/mmwrhmil/mni3>36a3dmn (acoeõed 
14/12/09)

3. ChumakBT K. Ehrenỉdd E  N nr genaadon oi Inacúvated pollovtnu 
vacdnes íor univenal imnmnízatkm after eradlcadon of polỉomyelỉth. 
dm  b# 0  Dá 2008:47:1387-92.

Adverse Effeds
As for vacdnes in geneial, p. 2375.1.

Vaccme-assodated paralytic poliomyelitis has been 
reported rarely in redpients oỉ oral polỉomyelitỉs vacdnes 
and in contacts oỉ redpients (see p. 2412.1).

CaránogenicHy. Some poliomyelitis vacdnes.given in the 
1950s and 1960s werẽ ỉound to be contamínated vrith 
Simian vừus (SV40) from the monkey cell cultures used 
in the manuỉacturing process.1 Oncc the contamination 
was realised, steps were taken to eliminate it bom íuture 
vacdnes. However, SV40 is belỉeved to possess biological 
propenỉes consistent with cancer-causing viruses and epi- 
demiological smdies have consequently been conducted to 
assess whether vacdne icdpients have subsequently 
developed cancer. Although these studies did not find any 
ỉncreascd cancer risk, a repoit by the USA Institute óỉ 
Medỉdne in 2002 conduded that these studies were suSI- 
dently flawed to predude any condusion beỉng reached. 
Studies haye also assessed the risk to oHspring of women 
given these vacdnes during pregnancy (see p. 2412.1). 
Vacdnes now in use do not cõntăỉn SV40 as they are nót 
manuíactured using monkey cell cultures.

1. SOICUHI ĨL .tíũ L . edL, Insứtutc oỉ Medỉdnc oi the Nadanaỉ Aodemỉes. 
SV40 oonamhudon of poBo Vềcrine and cancer. ỉmjmotàtrtùm SaỊtíy 
Xrvirw. Washỉngion D.C: Natkxul Aodemlet Press, 2003. Aỉso 
avaiỉable 1 C hnpỉ//wwwjup.eda/opeĐbodL|^ìp?ỉsbn^)30908610S 
(accessed 13/07/08)

ữfeds on the nervous System. There have be en several 
case reports of the isolation of poliovacdne virus bom the 
CSF after use oỉ oral poliomyelitis vacdne. A 7-year-old 
giri who had prevỉously been vacdnated with inactivated 
poliomyelitis vacdne in ỉnỉancy was given oral vacdnẹ 
and 'developed prolonged headadỉe, vomiting, and fever 
but no paralysis;1 poliovirus was subsequently isolated 
bom her CSF 34 days aỉter she had received the oral 
vacóne, and it was conduded that her previous immuni- 
satíons had been ineữective. In a ỉurthẹr report,2 pollo- 
vữus was isolated ừom the CSF oí 2 inỉants Tvíth ventricu- 
ỉoperitoneal shunts who had developed aseptíc meningitis 
without paralysis after otal poliomyelỉtis vacdnatíon. A 
neurovirulent variant of Sabin type 2 oral poỉiomyelitis 
vacdne vims was detected in both the CSF and stools of 
an iníant with transient hypogammaglobulinaemia who 
developed meningoencephalitis. retimtis, and iireversible 
hearing loss aher oral poliomyelitis vacdnation.3 A 6-year- 
old gid given oral poliomyelitis vacdne at 1 and 2 years 
developed acute disseminated encephalomyelitis and a 
mutated íorm oí poliovừus was isolated bom her CSF;4 it 
was thought that she had been inỉected with the mutated 
virus from extraỉamilial contacts and that the cause oỉ her 
conditìon may have been related to her HLA type.

1. Ramala fL tt* L  M k m ed n e Ttrns in the cerebtmplnal Ouid aiter on l 
poỉỉo vacdnadon. J biỊta  1989; 19:173-6.

2. Gutìenex K, Abmg MJ. Vacdne-assotíated poOovỉnu menỉngỉtỉs ỉn 
dddren whh vcnttlcptoperttoneal shunxs. J PtSãƯ 1990; 117; 424-7.

3. ỉnaòa R .etaL  Po&o vacdne ▼ỉras-assodated menỉngoencepỉiaútỉs ỉn an 
ỉnỉam vvỉth ưansấeni bypoganmaglobulỉnemỉa. Setnd J Inftữ Dừ 2001; 
33:630-1.

4. Ozawa H. et ai. Acutt dtoeminated ence|4ialoatrefitỉs assodated wỉth 
polkxnyditỉs vncdne. Ptềùtír Neuroỉ 2000; 23: 177-9.

G1811AN-BARRẾ SYNDROME A smail dustcr oỉ cases oỉ Guỉỉ- 
lain-Barré syndrome was seen1 in chìldren aíter a mass 
otal poliomyelitis vacdnation campaign in Rnland in 
1985. An increased ừequency oỉ Guillain-Barré syndrome 
was also seen in adnỉts. Howẽver, a direa link with polỉo- 
vacdne vbus iníection could not be establỉshed and no 
link between Guilỉain-BairỂ syndrome and oral polio 
vacdne vvas ỉound by a subsequent epidemiológical study 
in CalUòmia.2

1. Uhail M. a  aL c h n lg  of cbudhood GuìHain-Barrd cass  aiter an oial 
poUoncdne aunpaign. Lm ctt 1989; 0:440-1.

2. Kamala H. e  aì. Epidaniology 0( GuUlatn-Barrd syndnme in diUdren: 
relatlonslilp ữf oraĩ pobo vaccĩne adỉĩĩinlgratlon to occuncnce. J  Ptdừữr 
199« 124: 220-3.
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VACƠNE-AS50QATĨĐ HMALYĨK POUOMYBÍTIS. Although gen- 
erally considered safe and eííective, in extremely ra re 
cases the live attenuated virus ỉn oral polỉomyelỉtis vac- 
dnes can cause vacdne-assodated paralytíc poliomyelitũ 
(VAPP) in either the vacdne redpient or in a dose con- 
tact. There is no such risk assodated vvith ỉnactivated 
poliomyelitis vacdnes. The inddence oỉ VAPP is about 1 
case in every 2.5 million doses oí vacdne and may be 
increased in immunocompromised patients. A case control 
study’ identided intramuscular injections given vvithin 30 
days of vacdnation as a risk (actor in the development of 
VAPP. This phenomenon, knovvn as provocation paralysis 
or provocation poliomyelitis, has been described vvith the 
wild virus2 and has been recognised as a factor in vacdne- 
assodated paralysis in the UK and USA.1 Paraiytic polio- 
myelitis in contacts of vacdne redpients can be turther 
reduced by ensuring that parents without evidence of pre- 
vious immunisation receive the vacdne at the same tỉme 
as their children. The beneữts of oral poliomyelitis vacdn- 
ation are considered to greatly outweigh the small risk 
involved, hovvever, and many countríes where the risk of 
wild virus-caused poliomyelitis has been reduced to zero 
are novv considering combined immunisation schedules 
vvith both oral and inaaivated poliomyeliris vacdnes. It 
has been suggested that inaaivated poliomyelitis vacdne 
should be introduced globally.4

1. ỉưebel PM, tí ai. Ỉmramusculỉr injeciions vvithin 30 days of 
iramunization vviih oral poỉiovirus vacdne—a risk íaaor ỉor vacrine- 
associated paraỉytỉc poiioraydiiK. V £ n $ l  J  M e d  1995; 332: 500-6.

2. Anonymous. Provocanon paraỊysis. Lanctí 1992; 340: 1005-6.
3. VVyati HV. Vacdne-associated poliomyelitis. Lanctí 1994; 343: 610.
4. Heinsbroek E Ruitenberg EJ. The gỉobal imroduction oỉ inactivaied 

polio vacdne can drcumvent the oral polio vaccine Paradox. Vaeãne 
2010; 28: 3778-83.

Precautìons
As for vacdnes in general. p. 2375.2.

Poliomyelitis vacdne may contain trace amounts of 
antibacteríals such as neomydn, polymyxin B. and 
streptomydn and should be used with caution in patients 
with severe hypersensitivity to these annbacterials.

Oral poliomyelitis vacdnes should not be given to 
patients with diarrhoea or vomiting.

Because the vacdne vims of oral poliomyelitís vacdnes is 
excreted in the (aeces for up to 6 weeks, the contacts of 
recently vacdnated babies and inlants should be advised oỉ 
the need for stria penonal hygiene, particularly hand 
vvashing after napkin changing, in order to reduce the 
possibility of iníection in unimmunised contacts. Unim- 
munised adults can be immunised at the same tìme as their 
children.

Immunocompromised patients are at increased risk of 
developing vacdne-assodated paralytic poliomyelitis. Oral 
poliomyelitis vacdnes should not be given to immunocom- 
promised patients or their household contacts and in these 
persons an inactivated vacdne should be used. Asympto- 
matic HTV-positíve persons may receive oral poliomyelitis 
vacdnes but íaecal excretion of the vacdne vints may 
continue for Ionger than in uniníected individualỉ. For 
symptomatic HlV-positive persons the use of inactivated 
poliomyelitis vacdne may be considered.

Intramuscular injectìons given after the oral vaccine may 
also increase the risk of vacdne-assodated paralytíc 
poliomyeiitis (see above).

Porphyna. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centrc Svveden, dassides trivalent inacti- 
vated poliomyelitis vacáne as not porphyrinogenic it may 
be used as a drug of first choice and no precautions are 
needed.1

1. The Drug Database íor Acuce Porphyrỉa. Avaiỉable ac http://www.
drugs-porphyria.org (accessed 26/10/11)

Pregnancy. Live vacdnes such as oral poliomyelitis vacrínts 
are generally contra-indicated in pregnancy because of a 
theoretical iisk to the fetus. Population-vvide mass vacdn- 
ation programmes become impossible, hovvever, if preg- 
nant mothers and women of child-bearing age are to be 
exduded.1 In February 1985, mass vacdnation vvith live 
oral poliomyelitis vaccine was started duríng a poliomyel- 
itis outbreak in Hnland.1 Pregnant women were advised 
to take the vaccine. An analysis of all reported congenital 
maiíormations in the years 1982 to 1986 suggested that 
oral poliomyelitis vacdne had no harmíul eữects on fetal 
deveĩopment as measured by overall prevalence of malíor- 
mations or by the inddence of either CNS or oroíadal 
deíects. The results did not, hovvever, exdude an effect 
measurable by other critería of íetal development.

The inddence of spontaneous abortions was measured 
during a mass poliomyelitiỉ vacdnation campaign in Israel.2 
The number of spontaneous abortions did not dỉííer 
bervveen Controls and women vaccinated during the ũrst 
trimester of pregnancy; the percentage of spontaneous 
abortions in relatlon to live births was also sũnilar. 
Microscopic examination of placentas from spontaneous

abortions indicated no ef(ect of oral poliomyelitis vacdne on 
the (requency or type of pathological changes. In addition. 
subsequent epidemiological study3 íound no increases in 
congenital mallormations or in premature births during the 
period of and immediately after the vacdnation campaign 
compared with those bom beíore thè campaign.

The Collaborative Perinatal Projea (CPP) in the USA4 
folỉowed up 50 897 pregnandes to examine risk (actors for 
the deveiopment of malignandes in oSspring bom between 
1959 and 1966. In 18342 children whose mothers were 
vacdnated during pregnancy with inactivatid poliomyelitis 
vacàna, there were 14 malignandes (7.6 per 10000), while 
in 32 555 non-exposed children there were 10 malignandes 
(3.1 per 10000). There were 7 tumours derived (rom neural 
tissue in the exposed children (3.8 per 10000) and one in 
non-exposed children (0.3 per 10 000). Thus there was an 
excess oí neural tumours but not of leukaemias or other 
malignandes in children exposed in utero to inactivated 
polỉomyelitis vacdne. No malignandes occurred among the 
children bom to 3056 women who received oral 
poliomyelitis vacdne. Serum samples colleaed from 
mothers on entry into the CPP and at delivery were 
subsequently analysed’ for the píesence of antibodies to 
Simian virus 40 (SV40). None of the serum samples (rom 8 
mothers of infants with neural tumours had andbodies to 
SV40. Two of the 7 mothers of iníants vvith Ieukaemia had 
SV40 antibodies. but only one had conversion during 
pregnancy. None of the samples (rom the 7 mothers o( 
children with other types o( cancer had antibodìes. Three o( 
36 Controls had antibodies, but in both the first and second 
samples. The assođation betvveen use o( inactivated 
poliomyelitis vaccine in mothers and, neural tumours in 
their o(fspring could not be attributed\o contamination o( 
vaccine with SV40. A Iater analysis4 o( 54796 children 
enrolled in the CPP (ound an increased risk o( neural 
tumours and o( haematological malignancy in children 
vvhose mothers were given pre-1963 poliomyelitis vacdne, 
but conduded that this was unlikely to have been due to 
ưansmission oí SV40.

1. Harjulehto T, tí aL Congenỉtal maưormations and oraỉ poliovirus 
vaccinaáon during pregnancy. Lanca 1989; ỉ: 771-2.

2. Omoy K  tí úi. Spontaoeous abortỉons folỊowing oral polỉovirus 
vacdnaúon in Qrst trimester. Lanat 1990; L 800.

3. Omoy A. Ben Ishaỉ p. Congeoitaỉ anomalies aíter oral poỉiovirus 
vacdnatíon during pregnancy. LtfMflffT993;341:1162.

4. Heinonen OP. tí ai. ỉmmunizaòon durinf pregnancy againsr polioinyel- 
itis and inỉỉuenza in reiatíon ỈO chiỉdhood maiỉgnancy. Ỉỉtí J Epidemiol 
1973; 2: 229-35.

5. Rosa FW, et ai. Absence of antíbody response to simỉan virus 40 after 
inoculaãon wíth kiỉled-poiiovửuỉ vacrine oí mothen oi oHspring wỉth 
ncuroỉogic tumon. N EngUMed 1988; 318: 1469.

6. Engels EA. tí đi. PoUovirus vacdnatíon durìủg pregnancy. matemal 
seroconversỉon to simỉan vữus 40, and risk oí chỉldhood cancer. Am J 
Epiàmioi 2004; 160: 306-16.

ỉnỉeradions
As (or vacdnes in general. p. 2375.3. .

Normal immunoglobulins. Although (he use o( live vac- 
dnes and immunoglobulins at the'same time is generally 
not recommended, normal immunoglobulin had no e((ect 
on the antibody response to oral poliomyelitis vacdne 
when the 2 preparations vvere given together to 50 sub- 
jects.‘

1. Green MS, tí ai. Response 10 trivaỉent oraỉ 'poỉlovirus vacáne with and 
wỉthout immune serum gỉobulin in young adults in Israel in 1988. J 
ĩn /ítí Dis 1990; 162: 971-4.

Preparatìons
Proprietary Preporotions (detalls are given in Volume B)

Single-ingredient Preporotions. Arg.: Imovax Polio; Opvero; 
Polioral; Sabint; Austral.: Ipob Belg.: Imovax PoUo; Braz.: 
IPVỷ; CanatL: Imovax Polio; China: Imovax Polio (S$ỈỀ); Cz.: 
Imovax Polio; IPV-Virelonf; VeroPol; Pin.: Imovax Polio; Vero- 
Pol; Fr.: Imovax Polio; Ger.: IPV Merieux: IPV-Virelont; Gr 
Poliorix; Vacdn Antipoliomyelitique/Merìeux; Hong Kong: 
Imovax Polio; Hung.: Imovax Polio; Indùu Imovax Polio; OPV; 
ỉndon.: Imovax Pollo; Israel: Imovax Polio; Polio Sabin; ItaL: 
Imovax Pollo; PoIiovax-ữíỶ; Jpn: Imovax Polio; Malaysia: Polio 
Sabin; Mex.: Polio Sabinỷ: Polioralt; Norw.: Imovax Polio; NZ: 
Imovax Polio; Ipol; Philipp.: Imovax Polio; Polio Sabin; Polior- 
al; Poliorixt: PoL: Imovax Polio; Polio Sabint; Port.: Imovax 
Polio; Rus.: Imovax Polio (HMOBaicc IIojiho); Poliorix
(nOHHOPHKC); S~Afr.: OPV-Merieux: Polioral; singapore. 
Imovax Polio; Polio Sabin; Spain: Vac Polio Sabint; Vac Polio. 
mieliticat; Swed.: Imovax Polio; VeroPol; Switz.: PolioriX' 
Thai.: Opvero; Polio Sabin; Polioral; Turk.: Buccapol; OPV; 
Polio Sabint; Poliorix+; USA: IpoL

Pharmocopoekil PreparaHons
Ph. Eur.: Poliomyelỉtis Vacóne (Inactivated); Poliomyelitis 
Vacdne (Oral).

Pseudomonas Vaccines
Vacunas de pseudomonas.

Proỉile
Candỉdate Pseudomonas acruginosa vactínes are under 
investigaáon (or the prevention oi pseudomonaỉ iníections 
in diãerent disease States.

Pseudomonas acruginosa is notably resistant to many 
antíbaaerials and there has consequently been considerable 
interest ỉn developing an eííective vacdne against it.1"4 
However, disappointứig dinical results and improvements 
in antibacterial management have meant that no such 
vacóne is yet available (or dinical use.

Early attempts in the 1960S at developing a vacdne 
(ocused on cell wall components (lipopolysaccharides). 
Multivalent lỉpopolysaccharíde vacdnes were tested in 
animals and in patients, induding bums patients and 
patients with various (orms o( cancer and acute and chronic 
lung disease but, despite some positive results, these 
vacdnes never gained dinical acceptance because o( 
problems assodated with the use oi lipopolysaccharides. 
Vacdnes designed at targeting the toxic exoprodun o( Ps. 
acruginosa, exotoxin A, produced mixed results at best; there 
has also been interest in exotoxin A toxoid plus other 
proteaive immunogens and in multicomponent and 
conịugate vacdnes. There was brie( interest in ribosomes 
and ribosomal RNA vaccines but these (ell out oí (avour.

The discovery that motility was associated vvith Ps. 
atruginosa virulence prompted research into the use o( 
ũagella as protective immunogens. The organìsm normally 
has two types o( Oagellum and a divalent vacdne has been 
tested, but with only modest beneBt. There has also been 
some interest in development o( vacdnes against pili, 
bacterial appendages used (or attachment.

Some investigators tried the use oí high-molecular- 
weight polysaccharides as potential vacdne candidates but 
interest in this area has dedined. Another deíunct area o( 
research is the use o( pseudomonal alginate and mucoid 
exopolysaccharide; these were suggcsted (or use in cystic 
Bbrosis patients but did not progress beyond animal studies.

From the 1980S, there was considerable interest in the 
use oí a variety o( outer membrane proteins to develop a 
vacdne, partly because outer membrane proteins are 
exposed on the cell suríace and at least one, protein F, is 
common to all serotypes. Encouraging results vvere obtained 
in animal models o( in(eaed bums and o( chronic lung 
disease. Preliminary studies in healthy humans yielded 
large and sustained increases in andbody titres and (ound 
outer membrane proteins to be vvell tolerated. Multi- 
component vacdnes have been developed consisting o( 
toxoids o( knovvn pseudomonal virulence (áaors such as 
proteases, elastases, and exotoxin A. Conjugate vacdnes 
have been shovvn to be eííective in animal models and to 
elidt a high antíbody titre in cystic Sbrosis patients.

In recent yeats, attention has also tumed to the 
development oí DNA vacdnes, and to the use oí some novel 
immunologicaỉ approaches such as the use o( pooled 
monodonal antibodies directed against a variety o( Ps. 
aeruginosa vứulence.antígens and oí epitopes of pseudomo- 
nal elastase. In addition, research has shovvn that both 
active and passive immunisation with the puriBed type m  
translocation protein (PcrV) from Ps. acruginosa is eKective 
in mouse models o( lung inỉection and bums, although 
results o( combined active and passive immunisation in 
dinical studles were disappoináng. Fínally, there has been 
interest in obtaining immunological protection by present- 
ing Pseudomonas anũgens vía mucous membranes, 
particuỉarly in the gasưointestinal tract or intranasaỉỉy.

1. Jobansen HK, Gotxsche PC. Vacdaes ỉor prevendng iníectíon with 
Pseudomonas aeruginosa in cystỉc ũbrosts. Avaỉlabỉe in The Cochrane 
Database oí Systematỉc Reviews; Issue 4. Chỉchesten John Wỉỉey; 2008 
(accessed 27/08/10).

2. Cachia PJ. Hodges RS. Synthetìc pepride vacdne and anúbody 
thexapeudc deveíõpment: preventỉon and ơeaanenĩ ữf Pseudomonas 
aeruginosa. Biopotymen 2003; 71: 141-68.

3. Holder IA. Pseudomonas vacdnaúon: a hỉsiorical overview. Vaeàne 
2004; 22: 831-9.

4. Dỗring G, Pler GB. Vacdiịes and ỉmmunocherapy agaỉnst Pseudomonas 
aeruginosa. Vaeàne 2008; 26: 1011-24.

Preparations
Praprietary Preparations (details are given in Volume B)

Single-ingredỊent PreparoHons. China: Jia Dai Bao Lv
Mu An (&®3Ỉ); PoL: Pseudovac.

Q Fever Vaccines
Vacunas de la Àẽbre Q.

Proíìle
A Q íever vacdne consisting o( a purihed kiỉled suspension 
o( Coxiella bumetii is available in Australia. It is prepared

All cross-re(erences re(er to entries in Volume A
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hom Phasc I Henzerlihg straỉn oi c  bumetii grovvn in the 
yolk sacs oỉ embryonated eggs. A single 0.5-mL 
subcutaneous đose is gỉven ỉor ăctive immunúatìon in 
indlviđuals at high iisk oỉ Q íever. These include abattoừ 
vvorkers, veterinarians. íarmers and others exposed tò ỉarm 
animals. and laboratory workers handling potentially 
inỉeaed tissue.

Beỉore immunisatiòn. patients should bé tested íor théir 
serum antỉbody tỉưe and a skin test petỉonned; giving the 
vacdne to persons alreạdy sensitised to Q íever antigens 
may cause serious hypersensitivity reactions.

Preparations
Propriatarỵ Praparcriiom (details are given in Volume B)
Single ingredient Preparafions. AustraL: ‘Q-Vax.

Rabies Antisera
ẠnỊÌsuẹrọyẹ3ạfràb'|ạ; Suèrọ ânhrrábico.
A ĩ C ^  jỒ 6 Ạ A 0 6 U ^  : : V :ý .

Proỉilẹ
Rabies antisera have beẹn used to provide passive 
immunisation-agamst.tabies but the use oỉ rabies 
immunoglobụlins (see bẹ£ow) is preỉenred.

Preparcrtions ,̂ 'r
Proprietary Praparations (dèỉails are given in Vohime B)
Shgk-ingredient Preparaliom. India: Mirv-HDC.

-

Rabies Immunoglobulins
Irimunoglobulinảscontra la rabia.: 'ì” '- .'1'::'
ẢTC — J06B8Q5. : ;-'\y / ;;i "y;r- : : ' ;-yv
UNÌÌ —  9SẸ6. ì 9Ạ TỌ2 Ợtumqh rabiẹs virụs imrmnoglobulinK V

Pharmacopoeias.. Many phannacopoeias, indudỉng Eưr. 
(see p. vii) and us, have monographs.
Ph. Eur. 8: (Human Rabies Immunoglobulin; Immunoglo- 
bulinum Humannm Rabicum). A sterile lìquid or heeze- 
dried preparatíon' containing immunóglobulins. maịnly 
immunoglobulỉn G (IgG). It is obtainéd hom plasma b o n  
donors immunised against rabies and contãins spedfic 
antìbodies that néutralise the rabies virus. Nonnal 
immunoglobuỉin may be added. It contains not less than 
150 intemanonal units/mỉ. The Bquid prepaiatìon should 
be stored, protected bom Ught, in a coloúriess, glass 
Container. The freeze-diỉed preparation shouỉd be stored, 
protected bom  light, in a- colõuriess, glass Container, under 
vacuum or under an inert gas.
USP 36: (Rabies ỉmmune Globuỉin). À Ỉteriỉe solutíon of 
globulỉns derỉved &om plasma or serum hom seleaed adult 
human donors who have been iromunised with rabies 
vacdne and have developed high tiơes of rabies antibody. It 
contains 10 to 18% oỉprotein of which not less than 80% is 
monomeric immunoglobulỉn G. It haỉ a potency oí 150 
intemationaỉ units/mL. It contains glytíne as a stabilising 
agent, and a suitable preservative. A solutíon diluted to 
contain 1 % oỉ protein has a pH oỉ 6.4 to 7.2. It ỉhould be 
stored at 2 degrees to 8 degrees.

ự s e s  and Adminịsfnjfion
Rabies immunoglobulim are used for passive immunisation 
against rabies. They are combined vvỉtb acdve iimnunisation 
by rabies vacdnes (see below) in postexposure treatment for 
the prevention of rabies in previously unimmunised 
persons who have been bitten by rabid animalỉ or animals 
suspeaed of being rabid. There are 2 types of immuno- 
globulin available: human rabies immunoglobulin (HRIG) 
and pepãn-dỉgested or highly purihed equìne rabies 
immunoglobulln (ERIG). The recommended dose oí HRIG 
is 20 intemational units/kg; ỉor HRIG Products it is 
40 intematỉonal units/kg. The recommended dose should be 
inhltrated in and around the deansed vvound; ư inhltration 
of the whole volume is not possible. any lemaining 
immunoglobulỉn should be given intramuscularìy (in the 
anterolateral thigh and not the gluteal regỉon) at a diữerent 
site to that at which the vacdne was gịven.

Adversẹ EữetòandPrttutịons________

As for immunoglobulinỉ in general, p. 2373.2.

Preparatíons
Praprietary Preparabons (detaỉlỉ are given in Voltune B)
Sngle ingredienl Preparotions. Arg.: Imogam Rabia; AustraL: 
Imogam; Austrùr. Berirab; CanatL: HyperRab; Imogam; ơtina: 
Yi Sheng Bao Er (tt£R & ); Cz.: Pavirab; Pr.: Pavứab; Imogam 
Rage; Ger.: Berirab; Tollvrotglobulin; Gr.: Berirap; Bong Rong: 
Beiirab; HyperRab: Inđùc Berirab-P; Caiig; Bquirab: Erig

HRIG; Imogam Rabies; Imorab; Indoru: Imogam; Israek Berir- 
ab; HyperRab; Imogam Rabies; KaniRab; Mai: Berirab-P; Kam- 
rabỷ; phũipp.: BayRab; Beiirab-P; Equirab; Faviiab; S.A/r.: 
Rabigain; Spain: Imogam Rabia; Switz.: Berirab; ThaL; Berirab; 
Faviìãb; Imogam RaMest: KamRAB; TRCS BRIG; Turk.: BayR- 
ab; Favứab; ũnogamt; USA: HypẹrRab; Imógam Rabies.

Phormocopoeid PreporaHons
Ph. Eur- Human Rabies Immunoglobulln;
ŨSP 36: Rabies Immune GlobuHn.

R a b ỉ e s  V a c c i n e s
Vacunas dẹ la rabia.
AK-/J078G0]. -
Pharmocopoeku. Many pharmacopoeias, indudỉng Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Rabies Vacdne íor Human Use Prepared in Cell 
Cultures; vàcdnum Babiei ex Celluỉỉs ad Usum Humanum; 
Rabies Vacdne BP 2014). A sterile freeze-dried suspenãon 
oí inactivated rabies vữus; a suỉtable strain is grovm in an 
approved cell culture. The cell-culture medium may contain 
suitable antíbacterialỉ at the smallest eữective concentra- 
tion. The vacdne is prepared immediately beỉore use by the 
addition oỉ a suitablê stêrile ũquid. The estimạted potency is 
not less than 2.5 ihtemational units per dose. The dried 
vacdne should be storẹd at 2 degrees to 8 degrees and be 
protected írom llght.
The BP 2014 States that Rab may be used on the label

Uses and Administration
Rabies vacdnes are used ỉor active immunisatíon against 
rabies. They are used as part of postexposure treatment to 
prevent rabies in patíents who have been bitten by rabid 
animals or animals suspected oi being rabid. Iníection does 
not takd place through unbroken skin but is possible 
through unỉnjured mucous membranes and has been 
reportéd after the inhalation oí virus in the laboratory. 
Rabies vacdnes are also nsed for pre-exposure prophylaxis 
against rabies in persons exposed to a high iisk oỉ being 
bitten by rabid or potentìaUy rabid animals.

Schedules ỉor prophylaxis and treatment of rabies are 
recommended by WHO (see Pre-exposure Immunisation 
and Postexposure Treaưnent, p. 2414.1) and many 
countries have immunisatỉon schedules based on these.

In ứie UK, two types of rabies vacdne are available. The 
Crst type is prepared hom inactivated Wistar tabies virtis 
strain PMAVI38 1503-3M cultured on human diploid cells, 
and the second type is prepared hom inactívated Plury LEP 
virus strain produced on puiiBed chick embryo ceDs. Each 
contains not less than 2.5 intemational units/mL. The 
puiỉhed chidc embryo-cell vacdne is given intramuscularỉy 
into the deỉtoid region in adults but into the anterolateral 
aspect oỉ the thigh in children. The human diploid-cell 
vacdne is given intramusculady into the deltoid region in 
both ađults and dỉildren. Other cell culture-derived 
vacdnes, su ch as Vero cell rabies vacdne, are available in 
other countries.

Por pre-exposure prophylaxis against rabies. the 
recommended schedule m the ŨK is 3 doses. each oỉ 1 mL 
by intramuscuịar injectíon on days 0, 7, and 28; the third 
dose may in some instances be given on day 21 iỉ there is 
insuffident time beỉore travel. For persons at regular and 
continuous risk. a single reinỉordng dose should be gỉven 1 
year aher completíon of the primăry course with íurther 
doses at 3- to 5-year intervals. For those at intermittent risk. 
a booster dose should be given hom 2 yeats aher completìon 
of the primary course.

For postexposure treatm ent, thorough deansing of 
the wound with soap and water is imperative. The 
recommended schedule in the UK for unimmunised or 
incompletely immunised persons is 5 doses, each oỉ 1 ml_ 
by intramuscular ừýection on days 0, 3, 7, 14, and 30. (In 
some countries 4-dose regimens arẹ ỉavoured, see 
p. 2414.1.) In íuíly immuiused petsons two doses oỉ 
vacdne should be given intramuscularly, one each on day 
0 and day 3. Vacónatìon should be started as soon as 
possible aher exposure, and may be stopped ư it is proved 
that the patient was not at risk. In previously unimmunised 
padents at hỉgh risk, rabies immunoglobulin (see above) 
should also be given at the same time as the first dose oỉ 
vacdne.

Robies. Rabies is caused by inỉectỉon vvith a rhabdovirus 
ọf the genus Lyssavirus. Rabies has a woriđwide distribu- 
tìon, maỉnly in domesticated and wild dogs but also in 
bats and other vrarm-blooded animals. aỉthough some 
countries, ỉndudỉng the UK, most oỉ Australasia, and Ant- 
arctica are designated as rabies-hee areas. Transmỉssion oỉ 
the rabies virụs to humans is usually by the bite oỉ an 
iriíeaed animal or contamỉnadon of broken skm by saliva. 
Inỉectíon is possible Via intaa mucous membranes and by 
aerosol transmission, but inỉection is unlikely aher con-

tamination oỉ intart skin: Other body Auids su ch as utỉne 
and teats should be regatded as potentỉally inỉectious; 
rabies virus transmission has also be en reported aher 
organ transplantatíon hom misdiagnosed donôis.

Human rabies is ahnost alvvays ỉatal once symptoms ha ve 
appeared. The incubation perlõd varỉes hom 2 vveeks to 6 
ỵẽãrs (aveiage oí 2 to 3 mõnths) dependỉng on the dỉstance 
oỉ the bite site hom the brain and the amoũnt of virus in the 
inoculum. There are 2 types oí dinical presentations of 
rabies; encẽphalitlc (hirious) and paralydc (dumb). 
Encephalidc rabies presents with peiiods oỉ hyperexdt- 
abỉlity accompanied by severe agitation and bizarre 
behaviour altemadng with peiiods oí luddity. Severe 
spasms oỉ the larynx and pharynx may be prõvoked by 
attempts at swaUowing (leading to hydrophobia) or by aứ 
blcrvvn at the ỉace (aerophobia). Other symptoms indude 
hypersalivation, íever, and convulsions. In the paraỉytỉc 
ỉorm. Progressive Oacdd paralysis develops in the bitten 
limb and ascends in a symmetrical or asymmetrỉcal manner. 
Patients not dying through respiratory or cardỉac arrest 
during the acute phase may develop various complỉcations 
culminating in coma and death or (very rarely) recovery; 
only a few patients are documented as having survived aher 
the onset oỉ coma. and all had received either pre- or 
postexposure immunisadon.

National control programmes ỉnvolve epidemiological 
surveiUance, mass canine immunisation campaigns, and 
dog population management. The development oỉ oral 
animal vacdnes delivẽred on baited ỉood has met with 
considerable success in some areas and has become an 
essential tool for eliminating rabies in wild animak. 
Rigorously applỉed Controls oỉ intematìonal transỉer 0f 
animals induding certiẼcation oỉ vacdnation and quar- 
antine íor animals entering rabies-hee areas are necessary 
to prevent re-introđuction of rabies.

Although some ưeatments have been tried induding 
antivirals. interĩerons, high doses oỉ rabies immunoglobu- 
lin, and corticosteroids, none has shown evidence of 
eỉGcacy. Postexposure treatment aher contact with a 
suspected or conhrmed rabid animal may be ehectíve in 
preventing death; it indudes prompt and thorough 
deansing of the contaminated site and the eariy ùse oỉ 
rabies vacdne with or vrithout rabies immunoglobullns. For 
a brieỉ outlỉne oỉ postesposure treatment, see p. 2414.1.

Pre-exposure prophylaxis is recommended in persons at 
high risk of exposure, dther due to theh occupation or those 
travelling in enzootic areas. The main obstade to mass pre- 
exposure vacdnatìon appears to be the high cost of ceU 
culture vacdnes. See under Pre-exposure Immunisation 
(p. 2414.1) ỉor outlines oí recommended vacdnatíon 
schedules.

CHOCE OF VMCCMESL Many diỉỉerent rabies vacdnes are 
available ỉor human use. Some are derived hom nerve tis- 
sue of animals, some hom avian tissues (duck embryos), 
and some prepared in cell cuỉtures. The first rabies vacdne 
was based on attenuated vhus hom desiccated nerve tis- 
sue. Later, inactivated nervous dssue-derived vacdnes 
were prepared hom rabid sheep, goat (Semple vacdnes) 
or sudding mouse brains (Feunzalida Palados vacdne). A 
complete postexposure ưeatment course of nerve-tissue 
vacdne consists of up to 23 injections and is assodated 
with severe neurological reactíons and a stgnihcant lailure 
rate. WHO theretore strongly recommends that nerve-tis- 
sue vacdnes should not be used, and that production 
should be stopped. Cell-derived rabies vacdnes were sub- 
sequently developed; the human điploid cell rabies 
vacdne (HDCV) was introduced in 1967 and later less 
expensive purihed chick embryo-cell vacdne (PCECV) and 
purihed Vero-cell rabies vacdnes (PVRV) entered use. 
There appears to be little dưíerence in terms oi saíety and 
anúgenidty between HDCV, PCECV, and PVRV in recom- 
mended regimens. The inddence of severe hypersensi- 
dvity reactìons shouỉd. hovvever, be lower with PVRV and 
PCECV than with HDCV since the puriScation process 
removes most human serum albumin in the cell-growth 
medium beỉore virus inacdvation (see Hypersensitivity, 
under Ađverse E&ects and Precautìons, p. 2414.3). A puri- 
fied duck-embryo vacdne (PDEV) provided similar efficacy 
and saỉety to vacdnes produced hom cell cultures, but is 
no longer manuỉactured.

There are few data conceming the eỉBcacy oí rabies 
vacdnes. It appears that nerve-tissue vacdnes ahord limited 
protectìon aỉter minor exposures to rabies vừus, are less 
eSective aher head bites, and are oỉ little use aher very 
severe exposures. Failure rates for HDCV, PCECV, and PVRV 
(induding cases with less than the recommended therapy) 
have been estimated as less than 1 in 80 000 treatments in 
the USA. Canada, and Europe, 1 in 12000 to 20000 in 
Thailand, and 1 in 30000 in the remaining tropical 
countries. Reported íailures oỉ these vacdnes are usually 
assodated with severe lesions on or near the head andyor 
errors in treatment such as devianon hom recommenda- 
tions, incorrect site oỉ vactíne administration. or delay in 
treaiment. WHO recommends a minimum potency of

The Symbol t  denotes a preparation no longer actively mariceted
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2.5 mtematìonal units per intramuscular dose íor all cell- 
derived rabies vacđnes.

The cost o{ cell-dcrived rabies vacdnes is prohibitívcly 
high in the developing worid- Although the adverse effects 
of nerve-tissue vacdnes preclude theữ use for pre-exposure 
prophylaxis, they are stilỉ used in some countries for 
postexposure prophylaxũ. WHO is aruáous that nerve- 
tissue vacdnes should be replaced with aỉỉordable cell- 
deiived vacdnes as soon as possible. In the meantứne, cost- 
cutting regúnens have been devised for use of cell-derived 
rabies vacdnes by the intradermal route. Rapid immuni- 
sation is achieved by the use of several sites of ứýectìon; 
fewer injections are required than with traditional 
intramuscular regimens.

PRE-EXPOSURE IMMUNISAnON. WHOu  has developed guide- 
lines as to who should receive pre-exposure vacdnation 
vvith rabies vacdnes. Hovvever, natíonal polides may vary 
somewhat hom that oỉ WHO, depending on the local risk 
of contracúng rabies and the vaccines available; it is gener- 
ally recommended ỉor use in persons at high risk of inỉec- 
tion with rabies vứus. VVhere available, the vacdnes pro- 
duced in cell culture or from putihed embryonated eggs 
are preferred over the vacdnes produced in animal tissues 
(see under Choice oi Vaccine, p. 2413.3). WHO recom- 
mendsu  pre-exposure prophylaxis for persons regularly at 
high risk ol exposure. such as certain laboratory vvorkers. 
veterinarians. animal handlers. and vnldlde oIBcers, and 
those living in or travellỉng to areas where rabies is ende- 
mlc (particularly in children under l ỉ  years of age). The 
immunisaáon schedule should preỉerably consist of 3 
ìnjecnons of a rabies vacdne oí potency at least 2.5inter- 
national units given on days 0, 7, and either day 21 or 28. 
but variadon oí a few days is unimportant. Vacdne shouỉd 
be given into the deltoid area of the arm or for young chil- 
dren into the anterolateral area of the thigh. Tiơes of 
virus-neutralising antibodies can be checked in se rum 
samples collected ỉ to 3 vveeks aíter the last dose. Those 
who work with the live virus should have their antibody 
titres checked every 6 months and ư the hgure ỉalis belovv
0. ỉintemational units/mL they should receive a booster.1-2 
Other individuals at continuing risk should have their 
titres checked every 12 months and a booster given if the 
dữe is below 0.5intemational units/mL.1 Where serologi- 
cal testing is unavailable, a booster vaccinaáon every 5 
years may be an acceptable altemative.1

WHO also suggests intradermal use of rabies vacdne in 
doses oi 0.1 mL on days 0, 7, and either day 21 or 28 but 
inưamuscular injection is preíerable and is mandatory in 
those taking malaria prophylaxis.

In the UK.1 the schedule for immunisation (see Uses and 
Administration. p. 2413.2) is similar to that recommended 
by WHO.

In the USA, immunisation vvith a human diploid cell 
vacdne or a purihed chick embryo cell vacdne is canied out 
simìlariy to the WHO schedule, with serum-antibody tiưes 
determined every 6 monthỉ to 2 years, depending upon the 
level of exposure, and booster doses given as necessary. 
Vacónes for intradermal use are no longer available in the 
USA.4

1. WHO. Current WH0 ỊỊUÌdt for rabia p tt and post-exposurt prophỵỉaxừ ót 
kumara (revứed December 2007. June 2009). Avaỉkble au hop://www. 
wbo.int/rabies/PEP_prophyIaxỉs_guideỉỉnes_June09.pdf (accessed 
14/12/09)

2. WHO. Rabỉes vacdnes. WHO positíon paper. W tíy Epidem Rec 2007; S2ỉ 
425-35. Aỉso availabk ac hnp://www.wÌỉO.ỉnt/wer/2007/wer8249_50. 
pdí (accessed 14/12/09) Correctỉon ibid. 2008; 83:15-16.

3. DoH. ỉmmunìsation Against lnfeữÙHts Dừease 2006: 'The Green Book*. 
A v ú ỉa b le  a c  h ttp ://w w w .dh .gov .uk /en /P ijbU catioD M neistac is tic s/ 
PubHcaáans/PubỉÌcationsPolicyAndGuidânce/DH_079917?ldcService*- 
GET_FILE&dn>*l 15974&RendÌtíon*Web (accessed 27/08/10)

4. CDC Human rabies prcvention—United States. 2008: recommcodatíons 
of the Advỉsory Commiuee on Immunỉxation Practices (AC1P). tíMWR 
2008; 57 (RR-3): 1-28. Also available at: http://www.cdc gơv/mmwr/ 
PDF/rr/rr5703.pdỉ (accessed 14/12/09)

POSTEXPOSURE TREATMENT. WHO guidelines1-2 emphasise the 
únportance of prompt locaỉ treatment ỉor all bite vvounds 
and scratches that may be contaminated with rabies vữus 
and that, depending on the category of animal contact, 
rabies vacdne on its own or with rabies immunoglobulin 
should be given. The combination of these measures 
immediately aher exposure is considered to guaiantee 
almost complete protectìon. Pregnancy and inỉancy are 
not contra-indicaáons to postexposure vacãnation. These 
measures should be instituted even in patients who pre- 
sent monthỉ after having been bìtten.

First aid or local treatment consists oi immediate 
thorough Uushing and washing of the wound with water, or 
soap and tvater, or detergent followed by the applicatíon of 
alcohol 70% or tincture or aqueous solution of iodine. 
Medical care may then consist of the insóllanon oí rabies 
immunoglobulin into the depth oi the wound and 
inhltration around the vvound. Ideally the wound should 
not be sutuied, but if suturing is necessary then it is essendal 
that it be preceded by rabies immunoglobulin as above. 
Antúnicrobials and tetanus vacõne may also be given as 
necessary.

The ưse oí rabies vacdne and oỉ rabies ứrununoglobulin 
depends on the category of animal contact. WHO dassiSes 
the type of contact with a suspect or rabid animal into 3 
categories:
• category I covers touching or íeeding of animals and licks 

on intact skin
• categoty n  covers nibbUng of uncovered skin, minor 

scratches or abrasions vvithout bleeding
• category m  covers single or muldple transdermal bites or 

scratches, licks on broken skln, contamination ot mucous 
membranes with the animaTs saliva, and exposure to 
bats

Generally no treatment íỉ required for category I contact. 
Paúents who have had category n  contaa should be given 
rabies vacdne but the course may be stopped if the contact 
has been with a cat or dog that remains healthy throughout 
an observation period oi 10 days or if postmortem study oỉ 
the contaa animal shovvs it to be negative for rabies. 
bnmunocompromised patients with category n  contact 
should also be given rabies ímmunoglobulin. Patients with 
category m  contact should be given rabies vaccine preceded 
by rabies immunoglobulin inhltrated around the wound 
and instilled into it as described above.

There are 2 types of immunoglobulin available; human 
rabies immunoglobulin (HRIG) and pepsín-digested or 
highly puribed equine rabies immunoglobulin (ERIG). The 
recommended dose for HRIG is 20 intemational units/kg 
and ỉor ERIG Products is 40 intemational units/kg. As much 
as possible of the dose should be inhltrated ỉnto and around 
the wound, with the remainder being injeaed inưamuscu- 
larly into a site remote hom that where vacdne was given. 
su ch as the anteríor thigh.

The potency oi rabies vacònes should be at least
2.5 intemational units per single human dose. For 
intramuscular vacdnanon schedules one dose should be 
given on days 0, 3, 7, 14, and 28 into the deltoid region or, 
for small children. into the anterolateral area oí the thigh. 
An abbreviated multisite intramuscular schedule (the 2-1-1 
regimen) induces an early antibody response and may be 
particularly eữective when postexposure neatment has not 
induded a rabics immunoglobulin. This schedule consists of 
one dose given in the rỉght arm and one in the left arm on 
day 0, and one dose intramuscularly into the deltoid region 
on days 7 and 21.

Intradermal vacõnation reduces the volume of injecúon 
required and iỉ thereỉore suited to situations vvhere vacóne 
or money is in short supply. For ỉntradermal vaccination 
one dose (0.1 mL) of puiiSed chick embryo-cell or puriUed 
Vero-cell vacóne may be given at each oỉ two sites, usually 
the left and right upper arm, on days 0, 3, 7, and 28. 
Altematively, in emergency situations when no rabies 
immunoglobulin is available, either human diploid cell or 
puriâed chick embryo-cell rabies vacdne may be given 
intradermally in one dose at each of 8 sites on day 0, in one 
dose at 4 sites on day 7, and subsequently in one dose at One 
site on days 28 or 30 and 90.

For postexposure treatment of previously vacdnated 
patients, WHO recommends local treatment of vvounds 
followed by rabies vacdne gỉven on days 0 and 3, either as a 
Standard inưamuscular dose or as One inưadermal dose per 
site. No rabies immunoglobulin should be given. Patients 
vvho previously received vacdnes of unproven potency or 
who have ỉailed to develop an acceptable rabies neutralising 
antibođy títre should be given full treatment as ỉor those 
prevìously unimmunised.

In the UK.3 rabies immunoglobulỉn is given if the patient 
is previously unimmunised and at high risk. Vacdne is given 
on days 0. 3, 7, 14. and 30 (five doses) in unimmunised 
persons (although the UK lỉcensed product iníormation for 
human diploid cell vacdne also recommends a sixth dose on 
day 90); tvvo doses, one each on day 0 and day 3 are given to 
previously ỉully immunỉsed persons.

In the USA, a human diploid-cell vacdne or a purihed 
chick embryo cell vacdne may be used for postexposure 
ữeatment.4 In previously unimmunised indivỉduals, a 5- 
dose intramuscuỉar regimen similar to that oỉ WHO was 
lormerly recommended,4 but vvith increasing evidence of 
the value of an abbreviated 4-dose reglmen5 the CDC now 
recommends* a 1-mL dose oỉ vacdne intramuscularly on 
days 0, 3, 7, and 14, witb rabies immunoglobulin as in the 
WH0 schedule. In previously immunised individuals, two 
doses of vacdne are given on days 0 and 3, and rabies 
immunoglobulin is not required.

1. WHO. Current WH0 guide fơr ntbia prt and post-exposure prophylaxis in 
htm am  (rcviseđ December 2007. June 2009). Avaiỉabỉe ac http://www. 
who.mt/rabỉes/PEP_propbylaxis^uỉdeỉỉoes_3uae09.p<lỉ (accessed 
14/12/09)

2. WHO. Rabỉes vacdnes. WHO position paper. Wkfy Epidem Rec 2007; 82: 
425-35. Aỉso avaỉlabỉe at* http://www.whoànt/wer/2007/wcr8249_50. 
pdí (accesseđ 14/12/09) Corrêokm. ibid. 2008; 83: 15-16.

3. DoH. ĨMMtmisaứon Agairtst ỉnỊtttíem  Dừtaxt 2006: "The Green Book*. 
Avaỉỉabỉe ac bõp://www4Ỉh.80v.uk/efì/PubUadonsandsutístỉcs/ 
Pubỉỉcatỉoru/PubllcatíansPolỉcyAndGuidance/DHJ)79917?IdcScrvỉce»- 
GET_FILE&drD« ỉ 15974&Rendidon*Web (accessed 27/08/10)

4. CDC. Human rables preventìon—United States. 2008: recommendatíons 
oí the Advỉsory CtHnmìttee on ỉmmunỉzatk>a Pracdces (ACIP). MỀÍWR

2008; 57 (RR*3): 1-28. Aỉso avaỉỉable at: http://www.ak.goir/mmwr/ 
PDF/rr/rr5703.pdỉ (accessed 14/12/09)

5. Rupprecht CE et ai. Hvỉdence ỉor a 4-dose vacdne sdieduỉe for human 
rabiès post-exposure prophyỉaxỉs ỉn prevỉousiy non-vacdnated 
tndỉviduaỉs. Vaàáne 2009; 27:7141-8.

6. CDC/ACIP. Use ữỉ a reduced (4-dose) vacdne scheđuỉe ỉor postexposuie 
prophyUuds to prevent huraan rabies: reCTmmendatioĐS o i the Ađvisory 
Coaưnittee on ìmmunlatton Practkes. MMWR 2010; 59 RR«2:1-9.AỈSO 
avaỉỉabỉe aỉ: http: / /www.cdc gov/mmwr/pdỉ/rr/n5902.pdf (accesaed 
30/04/10)

Adverse Effects and Precautions
As for vacdnes in general p. 2375.1.

Patíents receiving human đipioid-cell or puiiỂed chick 
embryo-cell rabies vacdnes may have pain, eiythema, and 
induration at the injection site. Systemic reacdons induding 
abdominal pain, diarrhoea, nausea and vomiting, headache, 
chills, dizziness, íever, malaise, convulsions, encephalitis, 
lymphadenopathy, arthralgia and myalgia, dyspnoea and 
wheezing, or rash may also occur. Reactions may become 
more severe vvith repeated doses. Hypersensitivity reactìons 
induding anaphylaxis occur more commonly with vacdnes 
prepared írom non-human sources than with human 
diploid-cell vacdne. However, these reactions have also 
been assodated with the presence of p-propiolaaone- 
altered human albumin in the human dìploid-cell vacdne.

Neurological reaaions (meningoencephalitis. menin- 
goencephalomyelitis, mononeuritis multiplex, transverse 
myelitis, or ascending paralysis) have been assodated vvith 
the use of animal nerve-dssue vacdnes. WHO considers that 
nerve-dssue vacdnes should no longer be used. There are 
only isolated repons of neurological reacdons aíter use of 
human diploid-cell vacdnes.

Padents knovm to be hypetsensitive to a particular 
vacdne or its components should be given an altemative 
produa ư available, although there are no absòlute 
contra-indications to postexposure ưeatment. Pre-exposure 
prophylaxis should be delayed in patíents with lebrile illness 
until íever has resolved.

Effeds on ihe nervous System. Rabies vacdnes were ori- 
ginally prepared from iníeaed animal brain óssue. The 
inddence oỉ neurologỉcal complications with these vac- 
dnes was about 1 in 1 600, with an overall mortality of 
15%.' Neurological adverse eâects were attributed to 
myelin basic proteins present in these vacdnes.1'4 Subse- 
quently, a highly immunogenic rabies vacdne was pro- 
duced bom the relatively myelin-ừee nerve tissue of suck- 
ling mice. However, neuroparalytic complications were 
reported in about 1 in 8000 persons treated.1-5 Most of 
these complications were of a Guillain-Barré-type ilỉness, 
and had a íatality rate oí 20 to 50%.'

Neuroparalytic reactions occur less bequently (1 in 
32 000 peisons ưeated) with vacdnes prepared hom duck 
embryo tissue;1-’ however, these vacdnes are no longer 
^lanuỉactured.,

Cell-derived rabies vacdnes have been developed with 
better saíety proEles.1-5 6

Isolated cases of neuroparalytíc reactions have been 
repotted with human diploid-cell or chick embryo-cell 
vacđnes, mostly manilestíng as a Guillain-Barré-type 
Ulness.1-710

1. Bemard KW. a  ai. Neuroparalydc iilness and hutnan đipỉoid ceỉl rabies 
vacdne. JAMA 1982; 248: 3136-8.

2. WHO. WHO expeĩĩ coanmittee on nbỉes: eỉghtb reporL WHO Tech Rep 
Ser 924 1992. Also avaỉỉaUe ac hnp://libdocwhojni/trj/WHO_TRS_

. S24.pdf (accessed 15/10/07)
3. Kulkami V, tí aL Bỉphasỉc demyeỉination Ql the nervous System 

fỏUowing anti-rabíeỉ vacdnation. Neuroi ỉnẩừt 2004; 52: 106-8.
4. Sỉddlqoỉ A. a  ai. Guilỉain-Bam syndxome occuiTÌng after cabỉes 

vacónation. /  Pakistan Med Assoc 2005; 55: 87-8.
5. Anonymous. Rabỉes vacdnes. Wkfy Epidem Rec 2002; 77: 109-19.
6. WHO. WHO expen consuỉtaáon on rabỉes: Srst repon. WHO Tech Rep Ser 

931 2004. Aỉso avaỉỉabỉe au http://libdocwhoim/tn/WHO_TRS- 931_ 
eng.pdf (aarsscd 15/10/07)

7. Knỉttel T. it ai. GuiUain-Barré syndrome and human dipỉoid ceH rabies 
vacữne. Lanxt 1989; i: 1334-5.

8. Toraatore cs, Rỉchen JR. CNS demyelỉnatíon assodated with diploỉd 
ceũ rabies vacdne. Lancet 1990; 335: 1346-7.

9. Monỉere MD. Paicone AL. An acute neuroỉogíc syndrome temponlỉy 
assodated wỉth postexposure treatment of rabies. PedĩMtria 1997; 100: 
720-1.

10. Chakravarty A. Neurologic ỉllness ỉoUowing pon-exposuie prophylcús 
wỉth puriSed chkk embryo cell andraUes v*cáne.JAssocPkysidansbtdìa 
2001; 49: 927-8

Hypersensitivity. Systemic hypexsensitivity reactíons1 have 
occuired in up to 6% of patients leceiving booster 
immunisation with human diploid-ceD labies vacdne 
(HDCV), with onset after 2 to 21 days. Presenting ĩeatures 
indude generalised or prurìtic rash or urdcaria, angio- 
edema. arthralgias, lever, nausea, and vomiting. These 
reactions have been linked to the presence o i p-propiolac- 
tone-altered human albumin in HDCV. A lower risk of 
hypenensitívity reaction shouỉd exist vvith newer celi- 
derived vacónes that contain littỉe or no human albumin, 
su ch as purihed chick embryo cell rabies vacdnes 
(PCECV) or puriBed Vero-cell rabies vacdnes (PVRV). A 
reviesv2 noted that patients given booster immunisation 
with PCECV did not generally have systemic hypersensi- 
dvity reactions; data bom the u s  Vacóne Adveise Event

AU cross-reíerences reíer to entries in Volume A
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Reportíng System covering 336 reponed adverse events to 
PCECV benveen Octobèr 1997 and December 2005 
induded only 20 reports dassiiied as posãblẹ anaphylaxis, 
oỉ which onlỹ 3 were considerẹd scriõus.5 In a comparison 
study4 involving 400 children. patíents tecẹiving a new 
diromatographically puiiSed Vero-cell vacdne were íound 
to, have a lower inddence oi systemic hypeisensitivity 
(0.7%) than thosc in the HDCV group (1.2%) aiter boos- 
ter immunisation.

1. Anonymous. RaMes vacdncs. W ilyEpúkm R a 2002; r ỉ:  10*—19.
2. Dnesen DW. A global review oí rabỉcs vacdnes íor hviman use. Vatànt 

1997; 15 (suppl)" S2-S6.
3. DobardxlcA,riaLSaíetyrevjewofihepurilleddbidc embryo cell rabies 

vacdne: da ta írom the Vacdne Ađverse Event Repontng System 
(VAERS), 1997-2005. Vocání 2007; 25; 4244-51.

4. Sabehareon A. a  aL K new Yero ceO nbics vacđne: results d  a 
compantlve tiial with buman diploid cell rables vacóne in chQdren. Om 
Ịnfeã Dừ 1999; 29:141-9:

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Stveden. dassiBes rabies vacdne as 
not porphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

I. th e  Drug Database ĩor Acute Porphyria. AvaDable ac hnp://www. 
drugs-porphyiiâ.qi£ (accessed 26/10/11)

SpongHorm encephalopathies. Possỉble ttansmission oỉ 
Creutrfeldt-JakoỊ|:íđisease assodated with sheep-brain 
rabies vacdne hasibeen tepoĩted from India.1 It wãs sug- 
gested that transmisdon õỉ the abnonnal prion protem 
ỉrom sheep vvithìprapie mỉght be implicated.

1. Àrya sc  Acquỉsỉtioo of spoDgiỉonn encephaỉopathỉes ỉn ỉnđỉa thxough 
shccp-brain rabies vacdnâtion. Nad Med J Indừ 1992; 4: 311-12.

Interactions ■ị.\
As for vacdnes in'generah p. 2375.3.

Antimalarials. Smdies have suggested that continuous 
antimaỉarial chemoprophylatõs with dtlũToquim đuring pri- 
mary ũnmunisation with hnman dỉploid-cell .rabies 
vacdne, given ỉntradennally for pie-exposure prophylaxis, 
may be assodated with a poor antíbody response.1-? WHO} 
recommends that people cuirently taking malaiia prophy- 
laxis or those unable to complete. the 3-dose rabies pre- 
exposure regime beỉore staiting malaria prophylaxis 
should receive pre-exposure rabies vacdnation by the 
intramuscular route instead.

1. Taylar DN, a  al. Chloroquine prophylaxis assodated wlth a poar 
antibady response to humán diplõtd ceẳ rabies vacdne. Lm at 1984; b 
1405.

2. Pappaloanou M .etaL Antíbody rtsponse to p) etxpomrc hutnan dlploid- 
ceD rabics vacdne given concurrentty with chlaroqiriné. N Ertfl J M ti 
198«; 314: 280-4.

3. WHO. WHO expen consulĩatkro on rabies: ĨỈI3I Ttpon. WHO 7>di Ẵrp Ser 
931 2005. Abo avaDable ac htlpJ/Ubdoc.whoJnl/ttsAVHO_TRS_931_ 
eng.pdf (accessed 15/10/07)

PreparaHons
Proprietary Preporations (details are given in Volume B)
Smgla ingrediart PieporaBons. Arg.: Verorab; AustraL: Rabipui; 
Austrửc. Rabipur; Bdg.1 Rabipur; Braz.: HDCV-f; Vadna Antì- 
Rabica Humanat: Canad.: Imovax Rabịes; RabAvert; Otũr. 
Lyssavac N: Verorab; Oiòut. Fu Br Bo (S&M); Rabipur (Stữ 
ậhđ'); Verorab (ÍỀ/P1Í); Wu Sheng Wang Nlng ( Ã 4 É Í ); Cz.: 
Rabipur Verorab; Denm.: Rabies-Imovax; Rabipur; Fùl: 
Rabies-Imovax; Fr.: Rabipui; Ger.: Rabipun Tollwut-ImpfstoH 
(HDC); Bong Kong: Verorab; Ittđùc Imovax Rabies; Rabipun 
Rabivax; IndonVerorab; Israel: Rabipux; Verorab; luL: Imo- 
vax Rabbiat: Rabipun Malaysia: Verorab; Netk.: Rabipui: 
Norw.: Rabies-Imovax; Rabipun NZ: Verorab; Pkữipp.: 
Abhayrab; Indixab; Lyssavac N; Rabiesvax; Rabipur; speeda; V- 
Rab; Verorab; PoL: Verorab; Port: Rabipur Bu*.: Rabipur 
(PaõHnyp); S~Afr.: Rabipon Verorab: Singapore. Rabipun Spain: 
Rabipun Vacuna Antúrabica; StmL: Rabies-Imovax; Switz.: 
Rabipun Thai.: Abhayrab; Lyssavac N-ft Rabipun Rabivax: 
Speeda; Verorab; Turk.: HDCV-Ị-; Rabỉvac t/K Rabipun USA: 
Imovax Rabies; RabAvert; Venez.'. Verorab.
Phormocopoaiol Preparotions
Ph. Eui.: Rabies Vacdne íor Htunan Đse Prepaied in Cell 
Cultures.'

Raxibacumab IUSAN, HNNI
tóxitecumabunrvPaKoiổạKyMaô..' . Tu,
Immuopgiọbụlin^ GÌ^. anti-(anthrax,. protective-. anbgen>- 
(hurnan- monoclóhal 'pẬ hẹaiy ■diain), đsulfìdé.'wiđi- 
humao monọdonal PA X-chain, dimer. '
G ự,— 565451-13-0. " ■ * ' ' r'ắ
U M — 794PGLS49S. , - •;

NOTE. The name ABtỉuax has been used as a trade maric ỉor 
ratdbacnmab.

Uses and Adminisiration
Raxibacumab is a monodonal antibody that neutralises the 
toxin secreted by Baàữus anứtraàs by bindỉng to its

protective antigen. Raxibacumab has not .been tested in 
humans with anthrax; its eíBcacy ỉs based on anònaỉ smdles. 
It is used vvith antibacteiials íor the treatment oi inhalation 
anthrax (p. 173.2), and ỉor prophylaxis where no 

' akemative thetapy exists.
• ■ Ratdbacumab is given intiávenously as a sỉngle dose oỉ 
40 ing/kg. It is dỉluted using sodium chloride 0.9% to a ãnal 
volume of 250mL and given over 2 hours and 15 minutes. 
The inhision rate is 15 mL/hour for the Bist 20 mỉnutes and 
then increased to 125 mL/houi íor the remaỉnder oỉ the 
dose. Dỉphenhydramine should be given up to 1 hour beỉore 
the inỉiiâon to reduce the inddence and severity of inhision 
reactìons; hovvever, ư a reaction occurs the iníusion may be 
slovved or intenupted.

For use in children, see below.
Reíerences.

1. Maxnmdar s. Ratđbacumab. UẢbt 2009; 1:531-8.
2. Mỉgooe T-S, et aL Itaxỉbacumab ỉor the veranent of ỈĐhalatỉcmal 

iDthrax. N Eĩtgi J  M ai 2009; 361:133-44.
3. Aoooymous. Raxỉbacumab for anỉhrax Mtd Lrtt ữrugs Ther 2013; 55: 

27-6.

Admnùsiration in children. Ratdbacumab is given intrave- 
nously as a single dose based on bođy-weight:
• less thanor equal to 15kg: 80mg/kg
• greater than 15 kg to 50 kg: 60 mg/kg
• greater than 50 kg: the usual aduỉt dose ỉs given, see 

abòve
Raxibacumab is diluted with sodium chloride 0.45% or 
0.9% to a volume ranging ỉrom 7 to 250mL depending on 
the weight of the child. The ũứusion is given over aboũt 2 
houis and 15 minutes; it is given sIowly ỉor the first 20 
minutes and then the iníuàon rate may be increased ỈOT the 
remainder oỉ the dose. Diphenhyđiamine should be given 
up to 1 hour beỉore the inỉusion; u a reacdon does occur 
then the iníuãon should be slowed or interrupted.

Adverse Eữects and Precautions
Raxibaaimab commonly causes inỉusion reacđons indud- 
ing rash, urticaria, and prtiritus, and it iỉ recommended that 
diphenhydramine iỉ given up to 1 hour beíore treatment. 
Other common adverse eữects are pain in the extremitíes 
and somnolence. Less common eSects indude anaemia, 
leucopenia, lymphadenopathy, palpitations, Đushing, 
hypeữenáon, pẽripheral oedemã, vasovagal syncope, 
veitigo, ỉatigue, insomnia, back paỉn. and mnsde spasms. 
Increases in blood amylase and creatine phosphokinase 
concentratlons, and prolonged prothrombin Time have been 
seen.

Pharmacokinetics
Thete is some tissue distributiọn of raxibacumab aỉter 
ỉntravenous inỉusion, but it does not cross the blood-brain 
banier. Raxibacumab has a halỉ-Uíe oỉ about 20 houis.

Preparations
PropHetary Preparobons (details are given in Volume B)

Sngb  ingređant Preporetions. USA: Raxibacumab Injecdon.

Respiratory Syncytial Virus 
Immunoglobulins
.Ịnmủp^lobụlịnệ 'conóạ.ẹl'YỊỊâạ sindtiabrẽspiratorịo. 

Palivizumab {BAN, riNNì
MQ3M93; Partyitsumabi; Palivizumabum;TlanỊ4BM3yt4a6.- 
immuhoglobuiin G 1 (hurnan-mouse.monodpnal MEDM93 
^3-Chain iantirespiratory syncytial viruŝ  Ị3roteirv^0, dỉsulhde 
WithhtìiĩiạiTJnpusB monodóRaí MẼ0H493 k-chain, dimeti 
C4S— í88035̂ 54̂ 5. r  • ■;•'/
AK — J06BBĨ&*J;~ ■ ■ ■■ -:;
UNII — DQ448MW7KS. -V '

Uses and Adminisừaiion
Respiratory syncytíal virus immunoglõbulin (RSVI) is 
available in some countries for the pasáve immnnisadon oỉ 
iníants against lower respừatory-trâct inỉecdons caused by 
RSV. It is prepared from the pooled plasma oỉ adultỉ selected 
for high titres oi antíbodies that-neutralise the vứus. Each 
mL o! RSVI contains about 50 mg of protein.

In the USA, chỉldren under 2 yeais of age with chronic 
lung disease oỉ prematutity (bronchopulmonary dysplasia) 
OT a history of premature birth have recóved a prophylactíc 
intravenous inỉusion once a month during the RSV season 
(typically November to April or éaiỉy May). The diug has 
been given in a dose of up to 750mg/kg at an initial tạte oỉ 
75mg/kg per hour íor 15 minutes, foIlowed by 180mg/kg 
per hour until the end oỉ the infuáon.

Paiivứumab, a humanỉsed monodonal antibody to RSV, 
ìs available in some countdes ỉor the prevendon oi RSV in 
premature inlants (bom at 35 weeks oỉ gestation or less) and 
in chỉldren Ièss than 2 yeais oỉ age needing tteatment ỈOT 
dưonic lung disease oỉ prematurity, as well as those wlth 
haemodynamically signiHcant congenital heait dlsease. It iỉ 
used intramusculariy in a dose oỉ 15 mg/kg monthly during 
the RSV season. IdeaOy the first dose shouĩd be given beíore 
thestait of the RSV seãson; up to 5 doses are usually given. 
Children undeigoing cardiac bypass should be given an 
extra dose oi palỉvizumab as soòn as they axe stăble after 
surgery; doses are subsequently resumed monthly there- 
aíter.

The American Academy oỉ Pediatrics has issued revised 
indicarians for the use oỉ palỉvizumab which no longer 
indude xecommendatíons for the use oi respiratõry 
syncyrial vữus immunoglobulin (RSVI).1 Palỉvỉzumab 
prophylaỊds should bẹ conridered ỉor ỉníants younger than 
2 years of age with chronic lung disease oi prematurity 
(bronchopulmonary dysplasia) who have required medical 
theiapy ỉor theừ conditíon within 6 months oỉ the 
antídpated start oỉ the RSV season. Tnlants bom beỉore 32 
weeks 0 days gestation may also beneãt from prophylaxiỉ 
even ií they do not have dưonic lung dỉsease. Palivmimab, 
may in addition be given to chiỉdren under 2 years oỉ age 
with haemodynamically signiricant congenỉtal heart 
disease. Although prophylaxiỉ has been shovvn to reduce 
hospitalisation ỉor inỉants bom between 32 and 35 weeks 
gestarion, the cost ỉor this large group oi inỉants should be 
considered carehilly. In genõaL the AAP recommends a 
maximum oỉ 5 doses ỉor alỉ iníants with haemodynamically 
signibcant congenital heart disease, cỉưonic lung disease, OT 
biith beíore 32 weeks 0 days gestation. ỉn iníants with a 
gestatíonal age oỉbenveen 32 weeks 0 days and 34 weeks 6 
days who do not have haemodynamically ãgnihcant 
congeriital heart disease or chronic lung disease, prophy- 
laxis has been resưicted to those at higher risk; AAP now 
recommends a maximum of 3 doses in this group ư they are 
bom vvithin 3 months of or during the RSV season and 
dther attend dũld care or one or more other children in the 
household are under 5 years oỉ age. Doses are only 
recommended while dúldren are below 3 months of_age.

In the UK, the Joint Committee on Vacdnatỉon and 
Immunisation2 Tecommends a maximum oỉ 5 doses of 
palivizumab in certaỉn dasses oỉ premature inỉant 
depending on theừ dironological age at the start oí the 
RSV season and gestatíonal age, as ỉoHows:
• those with đuonic lung disease

• bom at ỉess than 35 weeks oỉ gestation and vrith a 
chronological age of 1 to < 1.5 months

• bom at 32 weeks of gestation or ỉess and with a 
đnonologỉcal age oi 1.5 to 3 months

• bom at 28 weeks oí gestatíon or less and with a 
chronologỉcal age of 3 to 6 months

• bom at 24 vveeks oỉ gestarion or less and vvith a 
chronological age of 6 tó 9 months

• haemodynamically slgnihcant. acyanotíc congestive
heart disease
• bom at 32 weeks of gestatìon or less and with a 

chronological age oỉ < 1.5 months
• bom at 30 weeks of gestation or less and with a 

chronological age oỉ 1.5 to 3 months
• bom at 26 weeks of gestatíon or less and with a 

chronological age of 3 to 6 months
They also advise that palivizumab be given during the RSV 
season to children under the age of 24 months who have 
severe combined immunodefidency syndrome (untìl 
immune reconstítuted) and to long-term ventíỉated children 
aged less than 12 months (or lẽss than 24 months with 
additional co-pathology) at the start oỉ the RSV season.

Both palivizumab and RSV1 have been shown to 
deaease the risk oỉ severe RSV iníectìon in high-risk inỉants 
and children. Palivũumab ís preíerred over RSVI for most 
high-risk children because oỉ its comparatìve ease oỉ 
administration, saỉety, and eỉBcacy (the latter is no longer 
available in the USA). Monthly use oỉ palivirumab during 
the RSV season resultỉ in a 45 to 55% ieductíon in 
hospitalisation. Although palivizumab is usually preỉerred, 
RSVI may also decrease the inddence of other respiratory- 
ưact inỉectíons in addỉrion to those caused by RSV, and this 
may be of beneSt ỉor inỉants younger than 6 monthỉ who 
are not eligíble ỉor influenza immunisatíon and those with 
severe pulmonary disease who may be more prone to other 
respiratory-tract inỉectíons. Palivizumab has not been 
shown to afied the rate oỉ hospitalisarion ỉor non-RSV 
inỉectíons or the inddence oỉ otitis media.

1. Commlnec on lnỉeaions Dbeases oi tbe American Academy of 
Pediatrics. PoUcy sutements-modiSed recommendarions for mé oí 
paỉỉrỉzunub ỉữĩ prrventíon af respintoiy syncytlal vbus ỉníections. 
Prdialria 2009; 124: 1694-1701. Also available a t  htqK//peđauỉcs. 
uppublkarions.Org/cgj/reprim/124/6/1694 (accessed 17/12/09)

2. DoH. Jotat Commlttee ơn Vacdnarion and bnmunludon statement on 
bnmunisarioo iorrespíratory syncyrial vtrus (bsued l l tb  October2010). 
Available ac hrqn//www2ữi.gor.uk/prod_consum_dh/groiips/dh_ 
digitalassets/Mh/9ab/documents/digitalasseưdb_120395.pdf (accessed 
30/11/10)

The Symbol t  denotes a prepaiation no longer actively marketed
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Adverse Eữects and Precautions
As for immunoglobulins in general, p. 2373.2.

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
píled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dasỉihes palivi2umab as not 
potphyrinogenic it may be used as a drug oỉ ũrst choice 
and nõ precautions are needed.1

1. The Drug Daubase for Acute Porphyria. Available at: http://www, 
drugs-porphyria.org (accessed 26/10/il)

Interactions
As for immunoglobulins in general p. 2373.2.

There is some evidence that antibody responscs to 
diphtheria. tetanus, pertussis, and Haemophilus influenzae 
vaccines may be reduced in inỉants also receiving 
respiratory syncytial virus immunoglobulins.

Preparations
Propriekiry Praparations (details are given in Volume B)

Single-ingradient Preparaiions. Arg.: Synagis; AustraL: Synagis: 
Austria: Synagis; Belg.: Synagis; Braz.: Sỵnagis; CanatL: Syna- 
gis; Chile. Synagiỉ; Cz.: Synagis; Denm.: Synagis; Fin.: Synagís; 
Pr.: Synagis; Ger.: Synagis; Gr.: Synagis; Hong Kong: Synagiỉ: 
Hung.: Synagis: IrL: Synagis; Israel: Abbosynagis; Ital.: Synagis; 
Jpn: Synagis: Malaysia: Synagis: Mex.: Synagis; Neth.: Synagis; 
Norw.: Synagis: NZ: Synagis; PoL: Synagis: Port.: Synagis; Rus.: 
Synagis (Cmanic); S.Afr.: Synagis; Singapore. Synagis; Spain: 
Synagis; SweíL: Synagis; Switz.: Synagis; Turk.: Synagis; UK: 
Synagis; USA: RespiGamt: Synagis; Venez.: Synagis.

Respiratory Syncytial Virus Vaccines
Vacunas del viais sincitial respiratorio.

Protìlý
Vaccines containing RSV protein subunit are being studied 
for acnve immunisatíon.

Development oí an eỉĩective and saỉe vacdne against RSV 
has been hampered by several factors.‘‘J The target 
population for a vacdne is mainly young inlants who may 
not respond adequately to vaccination ovvóng to the 
antigenic diversity of RSV, immunological immaturity, or 
the presence of matemai antibodies. In the early 1960S, a 
lormalin inactivated respiratory syncytiai virus vacdne 
knovvn as FI-RSV (aiso sometũnes caiỉed Lot 100) was tested 
in iníants and children aged 2 monthỉ to 7 years but íaiỉed to 
protect against subsequent ìníection vvith wild-type virus; it 
also led to a catastrophically exaggerated dinicai response to 
vvild-type virus in iníants who were naive to RSV before 
vacdnation. resulting in hospitalisation for the majority of 
ređpients and 2 ỉatalities. Since that time, some candidate 
vacdnes have subsequendy been developed induding live 
attenuated virus and viral protein subunit vacdnes.1-2 
Several of the live attenuated vacdne candidates have 
been investigated in humans but results have generally 
been disappoínting. More recently, geneticaUy engineered 
live attenuated vacdne candidates have been generated, 
and some are currendy being investígated in dinical 
studies.1-2

Subunit vacdnes are composed of the F and G 
glycoproteins from RSV since these are the glycoproteins 
that induce antibody responses.12 They are most likely to be 
oỉ use in older persons and in high-risk children and might 
also be used íor matemal immunisarion. A chimeric FG 
íusion protein vacdne was evaluated in phase I studies but 
is no longer ỉn development.

1. Duibia AP, Karron RA. Progress in the deveỉopment ol rcspỉratory 
syncytíaỉ virus and parainfluenza virus vacdnes. ơin ỉiựcữ Dù 2003; 37: 
1666-77.

2. Kneyber MCJ. Kỉmpen JLL Advances in respiratory syncytial virus 
vacdne deveiopment. Cun opùI ỉnvatÌỊ Drugs 2004; 3: 163-70.

3. Power ƯF. Respimory syncytial virus (RSV) viccines—two steps back 
for one leap forward. J CUn Virot 2008; 41: 38-44.

Rift Vaỉley Fever Vaccines
Vacunas de la íiebre del valle del Rift

ProRle
An inactívated nít valley íever vacdne has been developed 
for the actíve immunisatíon of persons at high risk of 
contracting the disease.

Rotovirus Vaccines
Vacunas de rotavirus.
ATC —  J07BH0l; J07BH02.

pharmacopoeias. In Eur (see p. VĨĨ).

Ph. Eur. 8: (Rotavirus Vacdne (Live, Oral); Vacdnum 
Rotaviri Vivum ad Peroralia). A preparation of one or more 
suitable vứus serotypes, grown in an approved cell substrate 
and presented in a lorm suitable for oral administradon. The 
vacdne is a dear liquid or it may be a freeze-dried 
preparation to be reconstituted ứnmediatdy beíore use. as 
stated on the label to give a ỉlighdy turbid liquid. The 
vacdne ready ỉor admỉnistradon may be coloured owing to 
the presence oỉ a pH indicator. The vacdne is íotmulated so 
as to avoid inactívatíon by gastric Huids. It should be stored 
at 2 degrees to 8 degrees. and be protected bom light.

Uses and Administration
Several Iive oral rotavừus vacdnes íor use in the prevendon 
oỉ childhood diaưhoea have been developed and some are 
now licensed. Since April 2009, the YVHO Strategic Advisory 
Group of Experts (SAGE) on immunisatíon has recom- 
mended that rotavirus vacdnes be induded in all natíonal 
childhood immunisatìon programmes.

A Iive anenuated oral monovalent rotavirus vacdne 
(based on the human RIX4414 strain) is available in some 
countries. Two doses are given, the first at 6 vveeks of age 
onvvards and the subsequent dose at least 4 weeks laten the 
course should preíerably be given belore 16 weeks of age, 
but must be completed by the age of 24 weeks. A live oral 
pentavalent reassortant rotavirus vacdne (based on human 
and bovine strains) is also available in the USA. Three doses 
are given, the fint at 6 to 12 weekỉ of age and the two 
subsequent doses at 4- to 10-week intervals; the thừd dose 
should not be given after 32 weeks of age.

A live oral tetravalent rotavứus vacdne (RRV-TV) was 
íotmerly available in the USA but was withdrawn by the 
manuíaaurer in October 1999 alrer reports of intussuscep- 
don assodated with its use.

Guidelines and recommendatíons.
1. DoH. Immurtùarien Aỹaìnst inỊtưious Dừtasí 2006 (updated I4th March. 

2013): 'The Green Book'. Avaílable ac: https://www.gov.uk/ 
govemmenưpubUcaúonỉ/green-book-the-complete-currtnt-edỉtíon
(accessed 23/05/13)

2. CDC. Prcventíon oí roiavims gastroemcrltỉs among inỉanu and chiỉdren: 
recommendatỉons of the Advỉsory Conunitỉee on Immunixatíon 
Pracdces (ACXP)- MMWR 2009; ỈS (RR-2): 1-25. Correcdon. ibũt. 2010; 
59: 1074. Aỉso avaỉlable an http://www.cdc.gov/mfflwr/RDF/rr/rr5802. 
pdỉ (accessed 23/05/13)

3. Comminee on Inỉecdous Diseaseỉ. American Academy of Pediairics. 
Preventỉon of rotavirus dỉsease: updated guideỉỉnes ỉòr use o( rotavirus 
vacdne. Fediđíria 2009; 123: 1412-20. Also avaUable an htcp:// 
pediacrics.aappubUcations.ữrg/cgi/reprint/ỉ23/5/1412 (accessed
23/05/13)

4. WHO. Rotavims vacdnes: WHO posỉdon paper-January 2013. Wkiy 
Epidem ReclQ ìl: 88:49-64. Aỉso available an http://www.who.int/wer/ 
20L3/wer8805.pdf (accessed 23/05/13)
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Vacdne developtnent. Rotavứuses are an important cause 
of severe diarihoea in both developed and developing 
countrỉes (see Gasữo-enteritis, p. 951.3); rates oỉ illnesỉ 
are similar in both and ỉmprovement in vvater quality and 
general hygiene does not have much eữect on vứal trans- 
mission. The disease inlects almost all chiỉdren beíore the 
age oỉ 5 years but is most severe among chiỉdren 4 to 23 
months of age.1 Human rotavirus dỉarrhoea is caused by 
group A. B, or c rotavimses.2 vvhile an initial inlection 
does not produce complete immunity. Ít does appear to be 
protective against further sevete gastroenteritis. Vacdn- 
ation thereỉore aims to produce a súnilar effect.u  Devel- 
opment oi a suitable vaccine has been made dihicult by 
the diverslty of rotaviruses.2 Initial attempts at vacdne 
development used ỉingle bovine or rhesus monkey straiDS 
but these were assodated vvith variable efficacy and 
adverse eHects.*^

To overcome these problems reassortant rotavirus (RRV) 
strains vvere constructed. These combined animal rotavirus 
strains with human rotavirus genes coding for serotype- 
spedỄc antigens. enabling polyvalent vacúnes to be 
produced againỉt the major rotavirus serotypes causing 
disease. Some such candidate vacdnes are under develop- 
ment7 and some are now licensed.*

1. CDC. Rreventỉon of rotavirus gasooenteritlỉ among inỉants and diỉldren: 
recommendatỉons oC the Ădvỉsory Commỉttee on Immunỉxatỉon 
Practỉces (ACIP). MMWX 2009; 58 (RR-2): 1-25. Correctỉon. ibid. 2010;

59:1074. Aỉso avaỉlabỉe an hnp.7/www.cdcgov/aunwr/FDF/ir/rr5802. 
pdf (accessed 17/12/09)

2. Anonymous. Puzzỉing dỉvershy oỉ rotaviruses. Lm ctí 1990; 335: 573-5.
3. Cotnmỉttee on ĩníectỉouỉ Dtsẽases. American Academy of Pedlatrics. 

Preventlon of rotavỉrus điseaỉe: updated guỉdeBnes ỉar use oí rotavirus 
ncdne . ĩtềiatrừs 2009; 123: 1412-20. Also avaỉỉable an http:// 
pedỉatrỉcs.aappubUcations.org/cgi/reprỉnt/123/5/14ỉ2 (accessed 
17/12/09)

4. Levine MM. Modem vacdnes: enteric iniectíons. ỈM trtí 1990; 335:958-
61.

5. Bemsteỉn D ỉ.etaL Evaỉuation ữl WC3 roavỉrus vacdne and correlates of 
protecĐon in heaỉthy iníants. J  ln fta  Dù 1990; 162: 1053-62.

6. Fỉores }, tí aL Protectỉoa against severe rocavỉnis dỉarrhoea by rhesus 
tmavỉms vacdne in Veneaueỉan iiứants. Lđỉtceĩ 1987; b 882-4.

7. Gỉass Rỉ, tí oi. The future of rotavỉms vacdnes: a major setback ỉeads to 
new opportunỉdes. Laruxí 2004; 363: 1547-50.

8. Heaton PM. Ciariet M. Vacdnes: the penuvaỉent rotavỉms vacdne: 
đscovery to lỉcensure and beyond. ơ in  ĩnfea Dà 2007; 4 5 : 1618-24.

Adverse Eỉkcỉs and Precautions
As for vacdnes in generaL p. 2375.1.

The most common adverse eổects reponed in subjects 
receiving rotavữus vacdnes (attenuated monovalent 
human sưain or pentavalent reassortant rotavirus vaccine) 
are (ever, ỉatigue, irritabUity, and gastrointestinal dis- 
turbances. Otitis media, nasopharyngitis, bronchospasm, 
and haematocheáa (blood in the ỉtools) have also been 
reported vvith the pentavalent vacdne. A few cases of 
Kavvasaki disease have been reported vvith the pentavalent 
vacdne but no causal relationship has been established.

There has been much debate on the causal role of 
rotavữus vacdnes for intussuscepdon (see below); cases 
have been reported since marketing.

Both the attenuated monovalent human strain vacdne 
and the p en tav a len t reasso rtan t vaccine are 
contra-indicated in iníants with a history of intussuscepdon, 
with congenital malíormadons of the gastroứitestinal tract, 
or with severe combined immunodehdency (SCID) 
disorder. Cautíon is also generally advised in those with 
gastrointestinal illnesses, grovvth retardaúon, or who are 
immunocompromised. and use may be postponed in 
chiỉdien suHering hom diarrhoea or vomiting. Use of a 
rotavirus vacdne should be carehilly considered beỉore 
being given to inlants with a dose fàmily contact who is 
immunocompromised: ư given precautions ỉhould be ta ken 
to avoid ơansmission of any excretedvacdne virus.

Intuuusception. A live oral tetravalent vacdne (RRV-TV) 
became available in the USA in August 1998 but was 
withdrawn ítom the market by the manuíacturer in Octo- 
ber 1999 after reports of intussusceptíon (a condition 
when part of the intestine prolapses into the lumen oỉ an 
adịacent part causing an obstruction). From September 
1998 until July 1999, 15 patíents with intussusception 
had been reported to the Vacdne Advetse Event Reporting 
System (VAERS), 12 of whom developed symptoms 
vvithin a week of vaccination.1 vvhile this evidence was 
conádered incondusive, hirther studies were expected to 
dariỉy the risks assodated with routine use of thú vacdne. 
One such study,2 in vvhich 429 inỉants vvith intussuscep- 
tion were rettospectively analysed, found that 74 (17.2%) 
had received RRV-TV compared vvith 226 of 1763 Controls 
(12.8%) and conduded that there was evidence oí a cau- 
sal relationship with the vacdne. Another reơospective 
study,1 however, found that there was no evidence of an 
increase in hospital admissions due to intussuscepdon dur- 
ing the period of RRV-TV availability and recommended 
that a large, randomised, double-blind vacdne studỵ be 
períormed to determine the absolute risk. Fuither analysis 
oí the inddence of intussusception assodated with RRV- 
TV has prompted discussion as to vvhether the absolute 
risk might in fàa be suíhdently lovv that vvithholding the 
vacdne results in greater mortality than vvould be caused 
by intussusception.4 Reassessment of the data on RRV-TV 
and intussusception has suggested that the risk ỉor intus- 
susception vvas age-depcndent; relative risk for intussus- 
ception íollovvừig the flrst dose of RRV-TV increased with 
increasing age.5-‘ Hovvever, WHO Global Advisory Com- 
mittee on Vacdne Saíety found that there was insuffident 
evidence available to determine whether use of RRV-TV 
beíore 60 days of age was assodated with a lower tisk ỉor 
intussuscepdon but conHrmed the assodation of a high 
risk oỉ intussusceptìon in inỉants immunised after day 60.7 
Such considerations have implications íor the ongoing 
evaluatíon of other candidate live attenuated rotavứus 
vacdnes in that, should cases of intussusception occur, a 
dedsion might be required as to what constitutes an 
acceptable lăte.4

From February 2006 until February 2007, 35 patients 
with conSrmed intussusception had been reported to 
VAERS after vacdnation with the pentavalent reassortant 
vacdne; 17 of whom developed symptoms within 21 days of 
vacdnatìon. induding 11 that occurred within 7 days of 
vacdnation. Hovvever, this number of cases is not higher 
than the age adjusted background rates for intussusception.*

All cross-reíerences reíer to entries in Volume A
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The saỉety of the cuirently marketèd mono- and 
pentavalent Iive vacdnes has been reviewed.’

1. CDC bnusaúceptlan among redpiests oỉ m avtnu veedne—Onlted 
Su CCS. 1998-1999. MifW R 1999: 48: 377-81.

2. Murphy TV, ữ al. Imiưsiưcrptìcm among iníants gjvcn «n onl rolavlrus 
n cá n ẽ .n E n fU M a i 2001; 344: 564-7X CoTTecdon. 'Hrií: 1564.

3. Sỉmonsen u  ãaL  Eỉíecl of rotavirus vacđnadon programme on trcnds ỉn 
tdmission of ỉnĩánts to hospỉtaỉ íor ỉnnissuscrption. LữĩKtỉ 2001; 358: 
1224-9.

4. " Murphy BR. ít a i  Reappraisal <rf the usodation 0< intussuiception witb-
tbe Bcenscd lỉvc Ìtnavỉnis vacdse chaOenges iniiiaì condusions. J ínfiữ  
V ít 2003; 187:1301-8.

5. Rochmin % l,a tL  Age dependaice oi the rclation betvteen icttíonam 
XDUVỈIUS vmccme(RotaShicld) and intussuscepdon. J Inftđ Dá 2006; 
193:898.

6. StoomeoL. đúL  More onRotaShield and innmusctption: theroleoí 
age ề l thc tímc oĩ vacdnatìon. J  ừ ĩfa t Dừ 2001; 192 (sũppl 1); S36-S43.

7. VVHO. Global Advisory Committee on Vacdne Satety, 1-2 December 
2005. wkfy Spidtm  Rec 2006; s u  15—1 9 .‘

8. CDC. Postmárketing monitoring of Innususcrption «fler SouTeq* 
vacdnatioD—United States. Pebnury 1. 2006-february 15. 2007.

• MMWR 2007; 54: 218-22.
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Interactỉons
As ỉor vacdnes in general, p. 2375.3.

Preparations . ',-t
Proprietary Preparations (dẽtails are given in Volume B)
Singlc ingredient Preparalions. Arg.: Rotarix; RotaTeq,- AustraL: 
Rotaiỉx; RotaTeq; Àustritn Rotarix; RotaTeq; Belg.: Rotarix* 
RotaTeq; Canad.: Rotarix; RotaTeq; ckữe. Rotaiix; Chiiur. Luo 
Te Wei (ỹ # ^ ) ;  Cz.: Rotarbc RotaTeq; Dernn.: Rotarix; Rota- 
Teqt; Fr.: Rotarix RotaTeq; Ger.: Rotarúc RotaTeq; Cr.: Rotar- 
bc RotaTeq; Hong Kongi Rotarác RotaTeq; Hung.: Rotarix; 
RotaTeq; Irĩ: Rotãrúq RotaTeq; Israel: Rotarbq RotaTeq; ItaL: 
Rotarixt; RotaTeq; jỊnr. Rotaiúq RotaTeq; Malaysia: Rotaiix; 
RotaTeq; Mex.: Rotaióg Netíu: Rotarix; RotaTeq; Norw.: Rotar- 
bq RotaTeq; N2Ị Rotartx; RotaTeq; phữipp.: RotariX' RotaTeq; 
PoL: Rptarnc RotaTeq; Port: Rotạíix: RotaTeq; S-Ạ/r.: Rotarỉx; 
Singapore: Rotaiix; RotaTeq; Sptứm Rotaiixt; RotaTeq; SwaL: 
Rotarix; RotaTeq; Swừz.: Rotarbq ThaL: Rotaiỉx; RotaTeq; 
Turk.: Rotarõc RotaTeq; UJC Rotarbc Vkr.: Rotarbt (Pơi )̂Hrc); 
USA: Rotarix; RotaTeq; Venez.: Rotanx.

Rubella Immunoglobulỉns
Inm un^ìõbullnM  coritra .Iạ rụbéoìa. • ■ .
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Pharmacopoeias. Many pharmacopoeias, mduding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Human Rubella Inưnunoglobulin; Immuno- 
globulinum Hnmanum RubeQae). A sterile liquỉd or ỉreeze- 
diied preparadon containing immunoglnhnlins, mainly 
immunoglobulin G (IgG). It is obtaỉned from plasma 
containing spedBc antíbodies against the mbella vứus. 
Normal immunoglobulin may be added. It contains not less 
than 4500 intemational units/mL. Both the liquid and 
&eeze-dried preparadons should be stored, protected bom 
light, in a colôuriess, glass Container. The freeze-dried 
preparatìon should be stored under vacuum or under an 
inert gas.

Uses and Administration
Rubella immunoglobulỉns may be used ỉor passive 
immunisation against rubella (German measles). They 
have been used to prevent or modiỉy nibella in susceptible 
persons.

Adverse Eữects and Precautions
As for immunoglobulins in general, p. 2373.2.

Interactions
As for immunoglobulỉns in generai p. 2373.2.

Preparationỉ
phannucopoetd  Piepcvotiong
Ph. Eur- Human Rubella ỉnununoglobulin.

R u b e l l a  V a c c ĩ n e s
;Vácutìas'de la rubéola.' r.. v .
Ạ K ^ x m x n ^ ; ;  '  . í  ‘ .
::aNtt^52202M034Z (njbéấi virus tive antigen); U751HEX436■■

^  ịn -ỳ .Ị

Pharmacopoeias. Many phannacopoeias, induding Eur. 
(see p. viỉ), have monographs.
ph. Eur. 8: (Rubella Vacdne (Uve); Vacdnum RubeDae 
Vivum). A freeze-dried preparatíon oỉ a suitabie live 

.attennated strain of rubella vỉrus grown in human diploid 
cell cultures. It is reconstituted immediatdy beỉore use. The

ceỉl-culture medium may contain a peimỉtted antibacterial 
at the smallest eSective concentrâtion, and a suitable 
stabQỉser may be added to the bulk vacdne. The flnal 
vactíne contáins not less than 3.0 log CCID30 per dose. The 
dried vacdne should be stored at 2  degrees to 8  degrees and 
be protected from light. '
The BP 2014 States that Rubella may be used on the labeL

Uses and Admỉnistration
Rubella vacdnes are used for actíve úmnunisation against 
rubeila (Geiman measles). The symptoms oỉ lubeũa 
iníection are generally mild except in the early stages oỉ 
pregnancy when it leads to ỉetaỉ damage in most inỉants.

For primary immunisatíon combined measles, mumps, 
and rubella vacdne (p. 2400.2) is usually given. ĩo r  
discussion oỉ immunisation schedules, see under Vacdnes, 
p. 2373.3.

Women of child-beaiing age should'also be'vactínated 
with the combined vacdne ư they are seronegative; women 
who are ỉound to be seronegatỉve during pregnancy shouid 
be vacdnated in the early postpaitum peĩỉod. ẼSective 
precautions against pregnancỹ must be obsierveiỉ for at least 
one month aíter vacdnatíon. To avoid the risk oỉ 
transmitting rubella to pregnant padents, all heahh Service 
staữ, both male and ỉeõoalẽ, shoũld be screened and those 
ỉound to be seronegatíve sbould be vacdnated.

In some countriẽs, a single-antígen rubella vacdne has 
be en used although combined vacdnes are usualỉy 
preíerred.
Reíerences.

ỉ. WHO. Rubeũi vacdnes: WH0 positỉon paper. wkfy Spidem Xtc 2000; 75: 
161-69. Aỉso avaũabỉe ac http://www.who JDt/ỉmmuiiỉzatíony 
wer7S20rabdb%20_MayOO_positỉon_paper.pdí (icccsscđ 30/06/10)

Adverse Efíeds
As for vacdnc? in general, p. 2375.1.

Generally, ađvõse edects have not .been severe. Those 
occuiring most commonly are rashes, pharyngitis, íever, 
and lymphadenopathy; arthralgia and arthrids may also 
occur. Thrombocytopenia (ỉndudlng immune thrombocy- 
topenia) has been reported rarely.

ữfeds on bones and ịoints. Although acute arthralgia or 
arthxitis occun in up to 30% oỉ women aỉter mbeUa 
vacdnatìon.1 a retrospectíve analysis ỉound no evidence oỉ 
an increased rislc ot dưonic arthropathies.2 

1. Ttogle AJ, ứ  aL Raodomised double-bHnd placdxMSDtióllcd study OD 
advene eOects of rtibella immuniution in seronegative sramen. L tn a t 
1997; 349:1277-81.

X Ray ?. cĩ aL Risk oỉ dironic arthropathy among wuncn alter rubeỉla 
vacdnaúon. 1AMA 1997; 278; 551-6.

Ổfeds on hearmg. For a report oỉ irreversible sensori- 
neural dea&iess assoóated with use o£ measles and rubeHa 
vacdne, see p. 2400.3.

Effecb on the nervous System. For a report oỉ optíc neuri- 
tís in 2  children after use oỉ measles and rubella vacdne. 
see under Adveise ESects oỉ Measles and Rubeũa Vac- 
tínes, p. 2400.1.

Precautions
As for vacdnes in general p. 2375.2.

Rubella vacdnes should not be gi ven dunng pregnancy. 
In the UK it is recommended that patìents should be advised 
not to become pregnant Tvithin 1 month oỉ vacdnatíon. 
However, no case oỉ congenỉtal rubella syndrome has be en 
reported after the inadvenent use oí rubella vacdnes shordy 
beỉoie or during pregnancy and there is no evidence that 
the vacdnes are teratogenic. Inadvenent use oỉ rubella 
vacónes during pregnancy should not thereíore result in a 
recommendatíon to terminate the pregnancy. There 'is no 
risk to a pregnant woman bom  contact with tecendy 
vacdnated persons as the vacdne vứus is not transmìtted.

Rubella vacdnes are not generally recommended ỉor 
children below the age oỉ 1 year in whom matemal 
antíbodies might prevent a response.

Vacõnes may contain traces oỉ neomydn and/or 
polymyxin and should thereỉore not be given to individuals 
with a history of anaphylaxis to these andbacterials.

Porphyrio. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Sweden, dasãdes rubeìla vacane as 
not porphyrinogenic it maý be "ũsed as a drng of ữrst 
choice and no precaudons are needed.1

1.* The Dmg Database ỉor Acnte Poiphytiầ. AvaỉUbỉe ac http^/www. 
drngt"poiphy ria jtf (accesscd 26/10/11)

Pregnancy. Since 1971 the us CDC has foIlowed up 
women given rubeOa vacdnes vvithỉn 3 manths beỉore or 
after conception. 1 Up to 1979 vacdnes containing either 
the CendehiD or HPV-77 strains oỉ rubella vỉrus were 
available. None of the 290 iníants bom to the 538 women

given these vacdnes had delects indicatíve of congenital 
rubella syndrome; this ìnduded 94 live-bom iníants oỉ 
women who were known to be susceptìble to rubella 
beỉore rectíving the vacdne. In 1979 a rubella vacdne 
containing the Wstar RA 27/3 strain was introduced. 
None oỉ 212 iníants bom lỉve to 254 women known to be 
susceptible to rubeDa and who had received the RA 27/3 
rubella vacdnè írom 1979 to 1988 had deỉects indicadve 
of congenitạl rubeDa syndrome. These tesults are consis- 
tent wíth experiences in Germany2 and the UK.3-4 How- 
ever, because of evidence that rubella vacdne vữuses can 
cross the placenta and inỉect the fetus a theoretical risk to 
the íetus cannot be completdy ruled out.1 Thus in both 
th e. UK and. USA pregnancy is consỉdered a 
contra-indỉcadon to rubella vacdnatíon. and patíents are 
aỉso advised not to become pregnant withtn one month oỉ 
vacdnadon. However, in neither country is tenninatíon of 
pregnancy recommended ư the vacdne is inadvertendy 
given đming pregnancy.

ỉ .  Anooymous. Rubdỉa vacdnatỉon đuiỉng pregnaoq^—United States, 
1971-1988* JAMA 1989; 261: 3374-83..

2. Enden G* RubeQa antíbođy dteR ỉn vacdnated and nonvacdnated 
women and results cá vacdnatỉon dưring pregnancy. Sev hựêa Dừ 1985; 
7 (suppl ỉ); S103-S107.

3. Sheppard s. tto i. RubeQa vacdnatton and pregnancy: prehmỉnarỵ report 
of a natỉonal suxvey. BMJ 1986; 292:727.

4. Tookey PA. ữ  đL RubeOa vacdnatíon ỉn pregnancy. Cõmmun Dờ Rep 
1991; l(revỉew 7); R86-R88.

Interodions
As  íor vacdnes in general, p. 2375.3.

Preparations
Propriekiry Preparations (details are given in Volume B)
Single-tngniSent PreporaHons. Arg.: Rudỉvax; AustróL:
Ervévart; Meruvax i t  Qiina: Rudivăi ( .̂ỊUỈẾ); ĩr.: Rudivax; 
Gr.: Rubeaten; Vacdn Rubeole; India: R-Vac Israet Rudivax; 
Mac.: Ervevaxt: NZ: Ervevax; PorL: Rudivaxh Rus.: Ervevax 
(3pBe8ue)t; Rudlvax (PyaHBaic); SAfr.: Rudivaxt; VK: 
AlinevaX USA: Memvax nf.
Pbgrmuropoeinl PiapuiulMỉns
Ph. Eurj RnbeDa Vacdne (Iive).

Rubella and Mumps Vaccines
Vacunas de lã mbẻolà y la parotìditis; Vacunas de lã rubéola y 
íás papéras. ' n  '•
ẠTÚ — J07BJ5ị: ,

Uses and Administratíon
Rubella and mumps vacdnes have been used for active 
immunỉsatíon although for primary immunisatíon a 
combined measles, mumps, and rubella vaccine 
(p. 2400-2) is usually used. For dỉscussion of immunisation 
schedules. see under Vacdnes, p. 2373.3.

Adverse Effeds and Precautions
As for vacdnes in generaL p. 2375.1.

See also under Mumps Vacdnes, p. 2402.3, and Rubella 
Vacdnes, above.

Interactíons
As ỉorvacdnes In general, p. 2375.3.

Preparations
Propriekay Preporotions (details are given in Volume B) 
Single-ingredient Preporations. USA: Biavax nf.

Schistosomiasis Vaccines
Biịhamạ Vácdnẹs; Vacunas de lá'ésqúlstdsomiaslsi í

Proỉile
Vacdnes agỉúnst scbistosomiasis are under development.

Despite attempts since the 1960S, development ai an 
eíỉective vacdne against schỉstosomiasis has proved 
difficulLư  The woims themselves are not thought to be 
responsible ỉor the disease but the eggs elidt a-powerful and 
damaging immime response when they are trapped in 
tissue.

As cmly the very young in endemic areas will not have 
been exposed to sđdstosomiasis a protectìve antigen ỉor a 
candidate vacdne must be one that will attack the adult 
parasite without cross reacting vvith egg antigens thus 
increasing the iịsk of developing chronic disease in those 
alreađy aữected. Most antigen văcdne candidates tested to 
date have at best resulted in 50 to 60% protecdon in ammal 
models although repeated immunisaâon with irradiated 
cercariae in murìne models bas resulted in almost 80%

The Symbol t  denotes a preparation no longer actívely marketed



2418  Voccines Immunoglobulins a n d  Antisera

ptotectìon. Consequently it has been questìoned whether 
sterilising immuniry shouid be the aim. It might be more 
realisric to develop a vaccine vvhich can ređuce the overall 
worm burden and the íecundity of surviving vtrorms, thus 
reduõng the number of eggs released and deposited in the 
liver. This in tum wouid lead to lower rates of iníecrion by 
reducing the numbers oỉ miraddia available to inỉect snails. 
Such a vacdne vvould, however, only be effective in terms 
of inỉection and moibidity rates after a considerable period 
of time, probably more than 20 years. Altematively, vacdne 
candidates that spedhcally attack particular stages oi the 
parasite life cycle might be (easible. Some potential vacdne 
candidate antigens have been identihed and dlnical studies 
have taken place vvith the glutathione-S-transferase antigen 
hom s. haematobium, Sh28 GST. Use o( antigens with 
recombinant cytokines in order to enhance immune 
response. or with the B subunit of cholera toxin in order to 
suppress harmíul inílammatory responses, has also been 
investigaced. There is also some suggesáon that it might be 
possible to develop a multicomponenr vaccine consistíng of 
multiple antigens that will give protection against diíterent 
stages in the parasite cycle.1

1. Lebenii M .tí aỉ. Currcm statusand íuỉure prospects fưra vacrine againsi 
schistusomiasis. £q*n Rev Vacàms 2004; 3: 315-28.

2. McManus DP, Loukas A. Current status of vacrines for schisiosomiasis. 
Clin Micrơbipl Re\- 200«; 21: 225-42.

Scorpion Venom Antisera
Antídoto contra las picaduras de escorpión o alacráa' 
Antisuero contra el veneno de escorpión; Scorpion 
Antivenins; Scorpion Antivenoms.

Uses and Administration
Some scorpion stings are dangerous and even fatal. The use 
of a scorpion venom antiserum suitable for the species o{ 
scorpion can prevent symptoms. provided that it is given 
with the Ieast possible delay; other general supportive 
measures and symptomatic treatment are also needed. The 
eííicacy of scorpion venom antisera ỉs disputed by some 
clinicians.

Scorpion stíngs. Scorpion sóngs are common throughout 
the ưopics, but the most dangerous and potentíally fatal 
spedes are tound in India, North Ahica and the Middle 
East, the Southern States oí North America and Mexico, 
Latin America and the Caribbean, and Southern Aỉrica. 
Local symptoms after scorpion stings indude intense pain 
and sweiling. Systemic symptoms result hom exdtation of 
nerve and musde cells by the venom; the pattem of symp- 
toms depends upon the spedes of scorpion. Symptoms 
such as hypersalivation, vomiting, and diarrhoea are gen- 
erally followed by adrenergic íeatures, with release of 
catecholamines produtíng hypertension, toxic myocarditis, 
arrhythmias, heart íailure, and pulmonary oedema. The 
cardiotoxic effects are prominent íeatures of stings in 
India, North Ahica, and the Middle East. Neurotoxic 
ehects such as (asdculations. spasms, and respiratory 
paralysis are seen with stings hom North American spe- 
des. Stings by the black scorpion of Trinidad may also pro- 
duce pancrearitis.

Pain is treated with locai ínTiltration or peripheral nerve 
block vvith local anaesthetics; opioid anaỉgesics may be 
necessary, but are regarded as dangerous after stings by 
sorae Nonh American spedes. An appropriate antiserum 
may be given as soon as possible aher envenomatỉon, 
although the eíhcacy of some antisera has been questioned 
and in some countries they are no longer considered of 
benefit. Supportive treatment (or cardìotoxic eítects 
indudes alpha blockers, caldum-channel blockers, and 
ACE inhibitors. The use of cardiac glycosides, beta blockers, 
and aưopine is controversiaL Phenobarbital and benzodiaz- 
epines have been suggested for neurotoxic effects. 
References.

1. el Aroin HO. a  ai. Scorpỉon súng; a management problem. A m  Trop 
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Adverse Eữects and Precautions
As íor anósera in general. p. 2373.1.

Preparations
Proprietary PrBporobonỉ (detailỉ are given in Volume B)
Single ingredient PrcporoHons. Mac: Alacramyn; USA: Ana- 
scorp.

Shigella Vaccines
Dysentery Vacdnes; Shigellosis Vacdnes; Vacurias contra 
Shlgella; Vacunas de la disenterla; Vacunas de la shigellosis.

P r o fiJ e

Shigella vacdnes have been under investigation since the 
196ŨS but early prototypes were unsatisfaaory. Live 
attenuated oral vacdnes, parenteral conjugated vacdnes, 
and intranasal vacdnes are now also under development.

Natural or experimental exposure to Shigella antigens has 
been shovvn to induce dinicaỉ immunity. and there has 
been some work tovvards developing an effective vacdne.1-  
There have been 3 main approaches to vaccination under 
investigation.1 Firstly, workers at the USA National 
Insdtutes of Health have developed a series o( vacdnes in 
which the o  antigen of s. sonnei. s. flexnerì 2a strain, or s. 
dysmteriae type I is conjugated to Pseudomonas aeruginosa 
recombinant exoprotein A. These vacdnes are given 
intramuscularly and have elidted strong immune responses 
in adults and children tested, and some have reached phase 
m  studies. A second approach has been to deliver Shigtlla 
lipopolysaccharide intranasally in proteasomes. which are 
puriũed outer membrane proceins that form a multi- 
molecular vesicular complex around the antigen; these 
vacrines are being tested in phase I studies. The third 
approach is the use of llve attenuated oral vaccines, 
anenuated by creating deletions in genes that govem vital 
metabolic processes vrithin the OTganism or by mutating 
genes that encode spedĐc virulence íactors.

A major challenge in the development of a shigella 
vacdne is to provide protecúon against all of the many 
serotypes that appear epidemiologically important. Most 
experts agree that íor a shigella vacdne to be totally eổective 
globally it must protect against s. dysenteriae type 1. s. sonnei, 
and all 15 dassical s.flexneri serotypes. Hovvever, it has been 
shovvn that a composite oỉ 3 s. Ịỉexneri serotypes (2a, 3a, and 
6) can provide cross protection against the remaining 12. 
Hence the ultimate plan ís to develop a pentavaỉent vaccine 
comprising these 3 s. fỉacneri serotypes vvith s. sormei and s. 
dysenteriae type l .1 shigella vacdnes ha ve been licensed for 
use in China.2

1. Kodoữ KL Progress in shigeỉla vactíne devdopment. In: de Quadros 
CA, ed. Vaccùus: PrevatímỊ Distast and ProuaùtỊ Health. VVashington D.C., 
2004: 130-9.

2. Kweon MN. Shigelỉosis: the current sutus ol vacóne đeveỉopment. Cun 
Opin ĩnfea Dừ 2008; 21: 313-8.

Preparations
Proprietary Preparations (details are given in Volume B) 
Single-ingradient PreparaHonỉ. Rus.: Shigelat (UlHTennBaK).

Smailpox Vàccines
Vacunas de la viruela.

pharmacopoeias. Many pharmacopoeias. induding Eur. 
(see p. vu), have monographs.
Ph. Eur. 8: (Smaỉlpox Vacdne (Live)). A liquid or heeze- 
dried preparation of lỉve vacõnía virus grown in the 
membranes of the chick embryo, in cell cultures, or in the 
skin ol living animaỉs. The cell cultụre medium may contain 
suitable antibacterialỉ at the lovvest eííective concenưanon. 
Store at 2 degrees to 8 degrees and protect from light. The 
liquid vacdne should not be allotved to ỉreeze.

Uses and Adminỉstration
Aỉtẽr the globaỉ eradication of smallpox in 1980, vacdnation 
against smallpox (using Brst generaúon vacdnìa vứus. 
vacdne) has been indicated ỉor those considered to be at 
high riỉk such as laboratory workers handling cenaín 
orthopoxviruses, and key emergency, healthcare, and 
military personnel who may have to respond to a 
bioterrorist release oỉ smallpox. A second generation 
smallpox vacdne has been licensed in the USA íor indusion 
to the National Stockpile ỉor vacdnation oỉ those considered 
to be at high risk ỉor smallpox iníection. Peisons at high risk 
and who have received primary vacdnation against 
smallpox, should be re-vacdnated every 3 to 10 yean 
depending on their exposure risk. Vacdnatíon is not 
recotnmended for persons working with highly attenuated 
strains of orthopoxvứuses.

WHO considers that mass vacúnatíon against smallpox is 
currendy not appropriate, although individuaỉs who may be 
at risk of exposure to smallpox or those wlth conhrmed 
iníectìon may be vacdnated.

Recombinant vacdnia viruses are being investigated as 
vectors of íoreign antígens, for example in a candidate AIDS 
vacdne (p. 2376.1).

Vocdne development. Smallpox' is an acute contagious 
and sometimes latal disease caused by variola virus, a 
member of the Poxviridae ỉamily and of the orthopoxvứus 
genus. There is substantial cross-protection betvveen pox- 
viruses of the same genus; the very eííective first genera- 
tion smallpox vacdne used in the global vaccinatíon pro- 
gramme was CTeated from an orthopoxvirus, vacdnia. In 
1980 WHO dedared smalỉpox to ha ve been globally eradi- 
cated.

There has since been concem that smaOpox may be used 
as a lerrorist weapon (although VVHO considers this risk to 
be extremely low in most countries). Thereíore, research 
into safer vacdnes against smallpox has continued. First 
generation vaccine vvas produced from vacdnia strains 
grovvn on the skin of live animals or call lymph. Despite 
puriũcation processes. the vacdne contained some bacteria, 
animal proteins, and adventitious animal viruses, and 
produced a high inddence of adverse effects, some of which 
were exưemely serious (see Adverse Effeas and Precau- 
úons, belovv). Second generation vacdnes are single dones 
oỉ vacdnia isolated hom the set of genetically related viruses 
that made up the lirst generation ones; they are grovvn in 
óssue culture (rather than on animal skin or ca lí lymph) and 
are free of baaeria and adventitious animal viruses. A 
second generatỉon vacdne has been found to be effective 
and is licensed in the USA for indusion to the National 
Stockpỉle. However, this vacdne still has a high inddence of 
adverse eítects. Third generarion vaccines2 are in the early 
stages of development. They are being developed from 
vacdnia strains attenuated by serial passage on non-human 
tissue or by genetic manipulation, and are expected to be 
saíer than either first or second generation vacdnes. Interest 
has aỉso been shorni in monodonal variola anribodies for 
passive immunisation., J

Stocks of smallpox (variola) virus are being kept in a few 
se cu re laboratories in the USA and Russia. Since the 
eradication of smallpox, WHO maintains a stockpile oỉ 
smallpox vaccine, and recommends vaccinaáon for people 
with occupational exposure to íully potent orthopoxviruses, 
such as certain laboratory and healthcare workers. Because 
oỉ concem that smallpox may be used for bioterrorism, 
WHO and several countries have increased the number of 
doses kept in stock.1 Polides for the use of smallpox vacdne, 
induding bioterrorism preparedness, have been developed 
in many countries such as the USA4-5 and UKS-7 with some 
countries recommending vacdnatlon for key emergency 
and military personnel.

1. Moore zs, tí aỉ. Smallpox. Lancet 2006; 367: 425-35.
2. Saito T, tí al. ơỉnical and immunological response ĨO anenuaced rissue- 

cultured smaUpox vacdne LC16mfl. JAMA 2009; 301: 1025-33.
3. Meoger w, Mordmuelỉer BG. Vacdncs for prevenóng smalỉpox. 
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rr5010.pdf (accessed 25/05/06)

5. CDC Reconunendations ỉor usíng smaỉlpox vacdne in a pre-event 
vacõnation program: supplemental recommendatíons of che Advisorỵ 
Commỉttee on Inununiaation Practỉces (AQP) and che Healthcare 
Iníectỉon Comrol Pracrices Advỉsory Commictee (HICPAC). MMWR 
2003; 52 (RR-7): 1-16. Also available at: hctp://www.cdcgov/mmwT/ 
PDF/rr/rr5207.pdf (accessed 25/05/06)
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deỉỉberaie release: smaỉỉpox (issued January 2008). Avaỉỉabỉe ac httpỉ// 
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(accessed 15/07/08)

7. DoH. Gutdeỉỉnes ỉor soiaỉỉpox response and raanagement ỉn the post- 
eradicacion era (smaỉỉpox plan) (ỉssued December 2003). Availabỉe ac 
http://www.dh.gov.uk/en/Publicatlonsandstatistics/Publicationj/PubH- 
catíonsPoỉícyAndGuidance/DH_4070830 (accessed 15/07/08)

Adverse Effects and Precautions
As for vacdnes in general, p. 2375.1.

Both first and second generatíon live smaỉlpox vacdnes 
have been assodated with a hỉgh inddence of adverse 
eriects. The most common adverse eHects are ínjection site 
reactìons, ỉatigue, fever, headache, malaise, myalgia, 
erythema, and generalised rash. Rarely there may be 
generalised vacdnial iníection, or severe skin or CNS 
inlection resulting in encephalỉtis, encephaỉomyelitỉs, 
encephalopathy, necrotising skin iníection (Progressive 
vacdnia, vacdnia necrosum, vacdnina gangrenosum, or 
disseminated vaccinia), eczema vactínatum, and erythema 
multííorme (induding Stevens-Johnson syndrome). Fatal- 
ities have occurred, particularly from post-vacdnation 
encephaliris and Progressive vacdnia. Inadvertent contam- 
ination of other body sites (such as the ỉace, mouth, nose, 
lips, and genitalia) bom the site of vacdnation aỉso occurs 
bequently; autoinoculation of the eye (ocular vacdnia)

Alt cross-references reíer to entries in Volume A
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may result in blindness. Benign and malignant lesions have 
also been reported at the vacdnation sỉ te.

There bave been reports of myocarditis or pericarđitis or 
both, induđing some ỉatalities, assodated with smallpox 
vacdnation. Smallpox vacdnation is not recommended ỉor 
ỉnỉants under 12 months oi age, íor persons wĩth a history oỉ 
eczema or other skin cõnditions, those who are 
immunocompromised, íor pregnant women, or ỉor 
women who breast íeed. Household contacts oỉ these 
groups should also not be vacdnated. Vacdnatíon is best 
ăvoided in peisons with knovm cardlac disease.
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Preparotions
Proprietary Preparations (details aie given in Volume B)

Single 'mgrndinnt PreporaHons. Orintr. En Zai Shi (S S ăí); USA: 
ACAM2000; Dryvaxỷ.

Phanuacopontaỉ Praporalĩons
Ph. Eur- Smallpox Vacdne (Live).

S n a k e  V e n o m  A n t i s e r a
Ạntidọto cóntia lạs'm<^edụị^;,de ;Ịrpiẹntẹ 'Aritìsuéro, 
contnr d. venepọ dẽ- 
AntiyẹhornỊ ■
ATC —  J06AAỌ3. ■
Pharmacopoeias. Many phannacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Viper Venom Antiserum, European; 
Immunoserum Contra Venena Viperarum Europaearam). 
A pieparatlon containing the spedfic antitoxic globulins 
that have the povver of neunalising the venom õỉ one or 
more spedes of viper lyĩpera ammodyta, V. aspừ, V. berus, or 
V. urỉừúì). The globulins are obtained by ỉractionation of the 
serum of anùmals that have been ũnmunised against the 
venom or venoms. Each mL neutralises the venoms in not 
less than 100 mouse LDjo of V. ammodytes, 100 of V. aspis, 50 
of V. berus, or 50 of V. ursirũi. It should be stored at 2 degrees 
to 8 degrees, and not be allowed to freeze.
The BP 2014 States that the only poisonous snake native to 
the British Isles is the adder or coinmon viper, ViptTa berụs. 
In a geographical regỉon vvhere other spedes oỉ snake 
(induding elapids) are found. antỉsera able to neutralỉse the 
venoms o! the spedes of snake indigenous to the region 
should be used. When the preparatíon is intended to 
neutralise the venora or venõms of One or more snakes 
other than vipers, the title Snake Ven om Antiserum is used.

Uses and Administratỉon
Venomous snakes eomprlse the Vipeiidae (vipets), Elapidae 
(cobras, kraits, and mambas), and the Hydrophiidae (sea 
snakes).

The venom of snakes is a complex mixture chiefly oỉ 
proteins, many of which ha ve enzymatìc actívity, and may 
provoke local inílammatory reactìons. The venom may havẽ 
proỉound eữects on ússue, blood vessels and other orgạns, 
blood cells, coagulation. and myotoxic ot neurotoxic eữects 
with sensory, motor, cardiac renal and lespiratory 
involvemenL

Snake venom antisera are the only spedũc treatment 
available ỉor venomous snake bites, but can produce severe 
adverse reactions. They are geneially only used ư there are 
dear ỉndỉcatíons of systemic involvement severe local 
involvement, or. in regions where supplies are not limited, 
in pádents at high lỉsk oỉ systemic or severe local 
involvement Adrõialine should he available in case oi 
anaphylactic reactíons to the antísenim; premedicatìon

with adrenaline, cortícosteroids, and/or antihistamines is 
vvidely practìced but is regarded as controversiaL

In Great Britain, the only indigenous poisonous snake is 
'the adder, Vipera btrus: its bite is rarely ỉátal but European 
Vỉper Venom Antiserum (or Zagreb antìvenom) may 
sometimes be indicated as part oi the overall treatmẹnt. The 
usual dose for adults and children is ỈOmL by intravenous 
injection over 10 to 15 minutes or by intravenous inỉusỉon 
over 30 nunutes aíter diluting in 5 ĩnL/kg bođy-weight oí 
sodium diloride 0.9%; the dose may be repeated after about 
1 to 2 hours iỉ symptoms of systemic envenoming pexsist.

In the USA, a polyvalent crotalidae antiserum against 
Bothrops atrox, Crotahã adamantcus, c. atrox, and c  durừsus 
terríỊìcus, and an antíserum against the North American 
coral snake, Mũrurus Ịulvius, are available. In Australia, 
polyvalent antìsera against the brown snake, death adder, 
taipan, and tiger snake, plus either the king brovvn snake or 
black snake, are avaỉlable. A variety oỉ polyvalent and 
monovalent antisera are also available as appropriate to the 
indigenous spedes oỉ snakes in many other countries.

Snake bAes. Most snake spedes are non-venomous and 
belong to the colubrid ỉamily although a few colubrids are 
technically venomous. The 3 íamiliẽs oỉ venomous front- 
ỉanged snakes are the eỉapids, vipeis, and sea snakes. Ela- 
pids indude cobras, mambas, kraits, coral snakes, and the 
Australasian venomous Iand snakes. Vipers are subdivided 
into crotalids (pit vipers) and viperidỉ. Viper bites are 
mu ch more common than elapid bites, except in Austraỉa- 
sia, where vipers do not occur naturally. Sea snake bites 
occur among Sshermen oỉ the Asian and vvestem Padfic 
Coastal areas. Although there are some notable exceptions, 
viper bites tend to cause vasculotoxidty, elapids cause 
neurotoxidty, and sea snakes cause. myotoxidty.

Only a ỉew snakes are knovvn to be oỉ medical 
importance. Of the vipers these indude Botkrops atrox 
(Central and South America), Bitù arietans (A&ica), Echừ 
carbuuus (Aỉrica and Asia), Vtpera russelli (Asia), and 
Agìãstrodon rhodoítoma (south-east Asia). In a ỉew restricted 
areas ọỉ Aừica and Asia, cobra bites are common; bites by 
mambas (Aỉrica) and kraits (Asia) are rare. The carpet viper, 
Echừ pyramidum, and saw-scaled viper, Echừ atrừuttus, can 
justiũably be labelled the most dangerous snakes in the 
world and they cause more deaths and serious poisoning 
than any otber snake.

Management oỉ snake bite involves general supportive 
ca re and monitoring of vital hinctions but in systemic 
snake-bite poisoning, spedhc snake venom antiserum is the 
most eữective therapeutic agent available. ư used correctly, 
it can reverse systemic poisoning when given houis or even 
days aíter the bite. It is highly desirable to wait for dear 
dinical evidence oỉ systemic poisoning beỉore giving an 
antíserum and thereỉore it should not be given roudnely in 
all cases oỉ snake bite. Monosped&c antisera are more 
eỡecdve, and less likely to cause reacdons, than polyvalent 
antisera. The dosage oỉ antiseram to be used is dependent 
on the spedes oi snake and the consequent potency oi the 
requisite antiseium. The antiserum shouỉd be given 
intravenously dỉluted in isotonic saline, either by inỉusỉon 
or bolus injection (see under Adverse Eữects and 
Precautions, belovv). First aid measures induding indsions 
and suction to remove the venom and application of 
toumiquets are generally to be discouraged. In most cases, 
the bitten limb should be immobilised and the victim 
transíerred to a medical íadlity, vvith the snake ư possible. 
For bites by elapids. when respiratory ỉailure may occur 
beíore the patient reaches hospital. a toumiquet may be 
justified to delay the onset oỉ neurotoxidty. Supportive 
treatment is necessary even in patients vvho have recelved 
an adequate dose of antiserum. Local pain may be ưeated 
with a suitable analgesic. Aniíìdal respiradon may be 
required in padents with symptoms oi neurotoxidty. 
Anticholinesterases may be oỉ beneíit against the 
neurotoxic eữects of some snake venoms and it has been 
recommended that an intravenous test dose oỉ edrophon- 
iura preceded by atropine sbould be tried in patỉents with 
severe symptoms o£ neurotoxidty. For those patỉents who 
respond. treatment vvith neostigmine should be started but 
anticholinesterases are unlikely to a&ect outcome in 
patients vvho already require assisted respiratìon. Hypovol- 
aemia should be corrected caudously with parenteral ũuỉds. 
Hypotension may be treated vtdth subcutaneous adrenaline 
or, in patients bitten by RusselTs viper, a response to 
dopamine has been noted. Patients with renal impalrment 
may require dỉalysis ư they do not respond to rehydration, 
dỉuretics, and dopamine. Broad spectrum antìbacterials and 
a tetanus vacdne should be given as prophylactíc measures. 
Surgical decompression and debridement oỉ necrotic tissue 
may be necessary once normal haemostasis has been 
restored.
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Adverse Eữects and Precautỉons
A s ỉo r  a n tís e ra  in  g e n e ra l  p . 2 3 7 3 .1 .

S e ru m  sick n ess  is n o t  u n c o m m o n  a n d  a n a p h y la c tic  
re a c tío n s  m a y  o cc u r.

A n a p h y k ix is . C o n ju n c tiv a l o r  c u ta n e o u s  h y p e rse n s itìv ity  
te s t in g  ỉa iled  t o  p r e d ia  e a rly  (a n a p h y la c ú c ) re a c tio n s  to  
t h e  a n đ v e n o m  g iv en  in  a  s tu d y  o ỉ  p a tie n ts  in  N igeria  w ith  
sy s tem ic  e n v e n o m in g  b y  th e  savv-scaled o r  c a ip e t  v ip e r  
(E chis ca rira tus) a n d  in  T h a ila n d  w i th  Iocal o r  sy stem ic  
e n v e n o m in g  h y  g re e n  p i t  v ip e rs  ịT rim cra u ru t a ỉbolabrìs 
a n d  7, m acrop t), th e  m o n o c e lla te  T h ai c o b ra  {N aja  
kaouứ ùa), o r  t h e  M a la y a n  p i t  v ip e r  (C áũosứasm a rhodosto- 
m a ). I t  w as co n s id e red  t h a t  c o n v e n d o n a l h y p e rs e n á tiv ity  
te s ú n g  b a s  n o  p re d ic tiv e  v a lu e  ỉo r  th e  o c c u rrẽ n c e  o f aMer- 
gic re ạc tío n s  to  a n t iv e n o m  a n d  th a t  i t  ỉs n o t  ju s tif ia b le  to  
d e la y  t r e a tm e n t  ỉo r  2 0  o r  3 0  m in u te s  t o  re a d  th e  re su lts  of 
th e s e  tests. A lth o u g h  th e  r a te  a t  w h ic h  a n tis e ru m  c a n  b e  
g iv e n  is m o re  easỉỉy  c o n tro lle d  b y  in tra v e n o u s  ũ ứ u s io n , 
th is  m e th o d  h a s  ser io u s  p ra c tic a l d isad v an ta g es  i n  th e  
ru r a l  trop ics w h e re  m o s t cases  o f  sn a k e  b ite  o c c u r  a n d  a n  
a d v a n ta g e  o f  t h e  in tra v e n o u s  p u s h  in je c tìo n  is t h a t  th e  
p e r so n  g iv ing  th e  a n tis e ru m  m u s t  re m a in  w ith  th e  p a t ie n t  
d u r in g  th e  p e r io d  w h e n  m o s t s e v e re  a n a p h y la c tic  re ac - 
t ío n s  develop .

P re tre a tm e n t  w ith  lovv-dose s u b c u ta n e o u s  a d re n a lin e  
m a y  re d u c e  t h e  in đ d e n c e  o ỉ  a n a p h y la x i ỉ  a n d  o th e r  a c u te  
a d v e rse  re a c tio n s  to  th e  a n t ís e r u m .1 H o w e v er, p re m e d i-  
c a tio n  w ith  a d re n a lin e , a n tih is ta m in e s . a n d  c o r tic o ste ro id s . 
a l th o u g h  vvidely p rac ticed , is c o n ư o v ers iaL  I n  o n e  s tu d y ,2 
p ro p h y la x is  w i th  p ro m e th a z m e  w a s  in e ííe c tiv e  in  p re v e n t-  
in g  an a p h y la x is  fro m  a n t ỉs e r u m  a g a in s t  B othrops e n v e n o -  
m a tio n .

1. Premawardhcna AP. tí ai. Low dose subcutaneous adrcnahtkc 10 prtvem 
acute ađverse reactỉcmỉ to antivenom serum ỉn peopỉe bitien by snakes: 
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2. Fan HW, tí a l Sequential randombed and double blind trial of 
promethazỉne prophyỉaxỉs agaỉnst eariy anaphyỉaaỉc reaaions to 
antỉvenoin íor bothrops snake bites. 3MJ 1999:318:1451-2.

Preparatíons
Proprietary Pieporations (details a re  given in  Volum e B)

Single-ãigredieirt Preparotìons. A rg .: Suero AntioOdỉco Poliva- 
len te; A u stra l.: Black S nake A ntivenom ; Polyvalent Snake 
A ntivenom ; F r.: Vipertav; H ong Kong: Sea Snake A ntivenene; 
Tiger Snake: Indùc. A ntisnake V enom : ASVS; Mex.: A ntívip- 
m yn ; Gorabnyn; singapore. Polyvalent Snake A ntívenom ; Sea 
S nake A ndvenom ; USA: CroFab!

Muhi-ingred ient Preparaiions. H ung .: Crotalgin Forte; Crotalgin; 
Kovitox.

Phomicicc/poBiol P reparatons
P h . B ur-  E tư opean  Viper V enom  A ntíserum .

Spider Vénom Antisera
AntídõtoQhntrá̂ ẹl vẽnesiò de.ías araẬas; Ạntisuero cọntra ẽi; 
yeneno de aranaspSpider Antivenins; Spider AntỊvepoms.1 ,

Ư ses andAdminisừạtìon
The use ofa spider ven om antisenim suitable ỉor the spedes 
oỉ spider can prevent symptoms, provided that it is done 
wỉth the least possible delay; other general supportíve 
measures and symptomatíc ơẽatment may also be needed.

The Symbol t  denotes a preparation no longer actively marketed
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An antíserum against the black widow spider (Latrodeaus 
mađans) is avaiỉable in the USA and Canada. The contems of 
a vial containing at least 6000 antivenin units is the usual 
dose for adults and children. In severe cases and in dũldren 
under 12 years of age it is given by intravenous ứứusion in 
sodium chloride 0.9% over 13 minutes; in less severe cases, 
it may be given by intramuscular injection.

Antivenoms are also availabie against other Latrodeơus 
spedes, induding the Australian red-back spider (L. hasseltĩ) 
and the South Aửican button spiders. An antiserum against 
the funneUweb spider (Atrax robustus) is available in 
Australia.

Antivenotns have also been developed against Loxoícela 
spiders and against Phcmeutrìa spiders, but there is little 
evidence of their efficacy.

Spider bites. Aỉthough many spedes of spider are veno- 
mous. relaúvely few pose a danger to man. Two main din- 
icaỉ syndromes are recognised; necrotíc araneism, pro- 
duced mainly by members of the genus Laxosceles which 
indudes the brown reduse spider L. reclusa, and neuro- 
toxic araneism produced by members of the genera Latro- 
dectus (induding the black vvidow and red-back spiders), 
Phoneutrìa (South American banana spiders). and Alrax 
(funnel-web spiders).

Necrotic araneism presents as local pain and erythema at 
the site o( the bite, commonly developing into a necrotic 
lesion vvith a black eschar that sloughs aher a few weeks. 
sometímes Ieaving an ulcer that heals gradually. The area 
aííected can be extenăve. Rarely, systemic symptoms 
induding intravascular coagulaúon, haemolytic anaemia, 
respừatory distress. and renal lailure. occur and may be Uỉe- 
threatening. Some therapies have been suggested. but 
conservative management is usually adequate with surgical 
repair of any persistent deíects ư necessary. Dapsone is 
reported to produce beneSdal eKects on healing. Treatment 
for systemic manilestatìonỉ is ỉupportive. Antisera are 
available in some countries.

Neurotoác araneism may involve severe pain, headache, 
vomiting, tachycardia. hypertension, musde spasms. and 
occasionally pulmonary oedema, and co ma, depending 
upon the spedes. Antisera are available and reported to be 
more eữective than those for neaotic araneism, but should 
be reserveđ for serious envenomation. Intravenous 
injectìon of calcium gluconate 10% has been suggested to 
relieve musde spasm as an aỉtemative to conventional 
musde relaxants.
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405-22. ix.
5. Swanson DL Vetter RS. Bites oí brown reduse splders and suspected 

necrotic aradmidism. t ỉ  Engỉ J  Mgả 2005; 352: 700*707.
6. Vetter RS, ỉsbỉster GK. Medỉcal aspeccs of spidcr bites. Amtu Rtv EỉUữmol 

2008; 33: 409-29.
7. Cabrerixo s. tí ai. Loxoscelismo: epidemiologú y dínlca de una patoỉogía 

endémica en el país. Anh Argtnt Pediatr 2009; 107: 152-9.
8. Braỉtberg G. Segal L spider bites—assessment and management. Aust 

Fam Phỹsiãan 2009; 38: 862-7.

Adverse Effeđs and Precautions
As for antisera in general, p. 2373.1.

Preparations
Proprietary Prsparotions (details are given in Volume B) 

Single-ingradient Preparations. Mex.: Aracmyn: Redusmyn.

Staphyỉococcal Immunoglobulins

Proíile
S ta p h y lo co cc a l im m u n o g lo b u lin s  a r e  u n d e r  in v e s tig a n o n  
fo r p ass iv e  im m u n is a t io n  a g a in s t  in íe c tio n  w i th  stapkylo- 
coccus aurius.

T w o a n tỉs ta p h y lo c o c c a ỉ  im m u n o g lo b u lin s , IN H  A -21 a n d  
Altastaph, h a v e  b e e n  u s e d  in  P h a se  n  a n d  n i s tu d ie s  fo r  
p re v e n tío n  o f  s ta p h y lo c o c c a l in íe c tio n s  in  v e ry  lo w  b ir th -  
w e ig h t n e o n a te s , b u t  a  s y s te m a tic  rev ievv  ía iỉe d  to  f in d  a n y  
á g n iũ c a n t  re d u c t io n  in  th e  r a te  o f  b a c te r ia l  in íe c t io n .1 P h ase  
ũ  a n d  m  s tu d ie s  fo r  o th e r  a n tis ta p h y lo c o c c a l  im m u n o g lo -  
b u lin s  (P ag ib ax im ab , T ef ib a z u m a b , a n d  Aurograb) a r e  
u n d e tw a y .ư

1. s tuh  ps, Kíuínuư! DA. Anlisiaphyỉococcal immunogloòuilns to prevent 
sophykKDccil Inlcctioa In v a y  low  bính m ight tnỉancs. Arailable ÚI 
The Cochrane D aubue oi Systènuúc Revievra; Issue 2. chichester John 
WDey: 2009 (accesed 15/12/09).

2. Derestnỉki s. Andsuphytococcal vacdoa and hnmunoglobulins: 
cuirent naou and lutuie prospects. Drup 2006; 66: 1797-1806.

Staphykxoccal Vaccines
Vacunas estatìlocócicas. , .

ProỊỊỉ/ẹ
Staphylococcal vacdnes have been developed for the 
prophylaxis oi staphylococcal iníections.

A vacdne containing Staphylococcus aureus type 5 and 
type 8 capsular polysaccharides conjugated to non-toxic 
recombinant Pseudomonas aerugirtosa exotoxứi A shovved 
promise* in early studies in patients with end-stage renal 
disease who were receiving haemodialysis; hovvever, later 
work íailed to conũrm beneht and its development was 
stopped.1,2

1. Shincfield H,e ta L  Use o( a Suphylococcus aureus coojugate vacdne in 
paãents recdving honodiaỉysỉs. N Engi J Mai 2002; 346: 491-6.

2. bcresinỉltí s. Ăntiỉtaphylococcal vacdnes and immunoglobuỉlm: 
oưreni sums and hiturê prospects. Drup 2006; 66: 1797-1806.

Preparotions
Propriekgy Preparotions (detaíls are given in Votume B)
Singla ingredient Preparations. Braz.: Estaũloidet; china: Bo Ke 
LeWei (ìutíktó); Cz.: Polystaíanat; Stalalt; USA: SPL.

Stone Fish Venom An ti se ra
Antídoto contra. el veneno del pez piedra estuarino; 
Antisuero contra èỉ veneno del pez piedrá estuarino; Stone 
Rsh Antivenins; Stoné Fish Antivenoms.

Uses and Adminìstration
An antúerum for use in the management of stings by the 
stone fish (Synanceịa trackynis) is available in Australia. The 
antũerum iỉ prepared hom the se rum of horses that have 
been immunised with the venom of the stone fish. Other 
symptomatíc and supportive treatments are given in 
addition.

Stone fish venom antiserum may be gi ven by 
intramuscular ứýection or, in more severe cases, by 
intravenous inỉusion. When given by intravenous iníusion, 
ít should be diluted 1 in 10 with an intravenous solution. 
The initial dose of stone fish andvenom given to both adults 
and chilđren is dependent on the number oí visible 
puncture sites: 1 to 2 puncture sites, 2000units; 3 to 4 
puncrure sites, 4000units; and 3 or more puncture sites, 
6000units. The initial dose may be repeated ií necessary 
should symptoms persiỉt.

Reíerẽnces to the management of stone £ish envenoma- 
tion.

1. Suthertand SK. Stone ash btte. BMJ 1990; 300: 679-80.
2. Lehmann DP. Hardy JC. Stoneãsh envenomatỉon. N Engi J  Mtả 1993; 

329: 510-11.
3. Brenneke F, Haa c  SconeSsh envenonudoa—a ỉucky outcome. Travti 

Međ ù tfta  Dừ 2006; 4: 281-5.
4. Grandcoỉas N. tí ai. Pỉqđres par poisson-píerre: une antalgie dỉScỉỉe. un 

risque nocable de complỉcations. Pmst  Áítd 2008; 37:395-400.
5. Prrâtíce o , tí  đi. Stonefish envenomaòon. Am J Emtrg M ai 2008; 26: 

972.el-972.e2.
6. Ngo SY, tí ai. Stoneữsb envenomadon presendng 10 a Singapore 

hospitaL Sùtgapore Mai J 2009; 50: 506-9.

Adverse Effects and PrecauEons
As for antísera in general. p. 2373.1.

Streptococcus Group B Vaccines
Vacunas contra esừeptococos del grupo 8 .

PrpfiVe
Vaccines íor aaive immunisation against group B 
streptococcal iníectíons are being developed. Giving a 
vacdne to pregnant women to prevent neonatal iníectìon  
has been proposed.
Reíerences.

1. Baker CJ. Edvvards MS. Group B Sữeptococaỉ conjugate vacdnes. Anh 
Dừ Chiỉắ 2003; 88: 375-8.

Tetanus Antitoxins
Antítoxíiras del tetanos; Antitoxinas tetánicas.
ATC —,J06M 0Z , .
Phormacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Tetanus Antìtoxin ỉor Human Use; 
Immunoserum Tetanicum ad Usum Humanum). A sterile 
preparation containing the specific antitoxic globulins that 
have the potver o i neuoaỉiỉing the toxin íonned by 
Clostridium tctani. It is obtained by hactionation from the 
serum of horses, or other mammals, that have been 
immunised against tetanus toxin. For prophylactic use, it 
has a potency oí not less than 1000 intemational units/mL,

and for therapeutic use not less than 3000 intemational 
units/mL. ít should be stored at 2 degrees to 8 degrees, and 
not be alioTved to &eeze.
The BP 2014 States that Tet/Ser may be useđ on the label.

Profìle
Tetanus antitoxins neutralise the toxin produced by 
Cloỉtrìdium tetani and have been used to provide temporary 
pasnve immuniiy against tetanus, but tetanus immunoglo- 
imllns (below) are preỉerred. A test dose of tetanus antitoxm 
should alvvays be given to identìíy those who might suSer 
hypersensitivity reactions.

Whenever a non-immune patient is seen because of 
injury, a course of active immunisation should be instituted 
(see Tetanus Vacdnes, p. 2421.1).

Pneparaiions
Propnatary Preporolions (details are gỉven in Volume B)
Sỉngin-mgredMnt PrapamHons. Indbr. Anti-Tet (ATS); Phữipp.: 
Antitec Tetanox- Toxigen.
Phannocopoeid Preparations
Ph. Eur.: Tetanus Antitoxin for Human Use.

T e t a n u s  I m m u n o g l o b u l i n s
Inmunoglobulinas contra el tétanos.
ATC —  J06BBOZ :
Pharmocopoeias. Many pharmacopọeias, ìnduding Eur. 
(see p. vii) and us. have monographs.
Ph. Eur. 8: (Human Tetanus Immunoglobulin; Immuno- 
globulinum Humanum Tetanicum). A sterile liquid or 
freeze-dried preparation containing immunoglobulỉns, 
mainly immunoglobuiin G (IgG). ít ìs obtained hom plasma 
containing speciric antibodies against the toxin oỉ 
ơostridium tĩtani. Normal immunoglobulin may be added. 
It contains not less than 100 intemational units/mL. Both 
the liquid and freeze-dried preparadons should be stored, 
protected hom light. in a colouriess, glass Container. The 
heeze-dried preparadon should be stored under vacuum or 
under an inert gas.
USP 36: (Tetanus ùnmune Globulin). A sterile solution of 
globulins derived hom the plasma of adult human donors 
who have been immunised vvith tetanus vacdne. It contains 
not less than 30 units of tetanus antitoxin/mL. It contains 10 
to 18% oí protein of which not less than 90% is gamma 
globulin. ít contains glydne as a stabilising agent, and a 
suitable preservative. It should be stored at 2 degrees to 8 
degrees.

Uses and Administration
Tetanus immunoglobulins are used íor passive immuni- 
sation against tetanus.

The use of tetanus immunoglobulins is recommended in 
the UK and the USA as part of the management of tetanus- 
prone vvounds in peisons unimmunised or incompletely 
immunised against tetanus, in persons whose immunisatíon 
history iỉ unknown, in those who have received the last 
dose of tetanus vacdne more than 10 years previously, and 
in patients with impahed immunity. Actỉve inununisation 
vvith a tetanus vacdne (p. 2421.1) shouỉd also be started 
simultaneously, and antibacterials and symptomatic 
therapy given as appropriate (see p. 209.2 and p. 2029.2). 
The usual dose of tetanus immunoglobulin is 230 unỉts by 
intramuscular injection but, U more than 24 hours have 
elapsed since the vround was sustained, or ií there is a risk of 
heavy contamỉnation, or aíter burns, 300 units should be 
given irrespective oi the immunisation history.

Tetanus immunoglobulin is also used in the ữeatment of 
tetanus, a recommended dose being 150 units/kg in total, 
given ỉntramuscularly into multiple sites.

A preparaúon suitable for intravenous use is available in 
some countries. It is given for the ưeatment of tetanus in a 
dose of 5000 to 10 000 units by intravenous inhision.

Adverse Effecfs and Precautions
As for immunoglobulins in general, p. 2373.2.

Interadions
As for immunoglobulins in general, p. 2373.2.

Tetanus immunoglobulins will neutraỉise tetanus toxoid 
and should not be injected into the same site or in the same 
syringe as a tetanus vacdne.

Preparations
Propõetary Preparations (details are given in Volume B)
Sáigla ingrtBant Prsparadons. Arg.: Gammatet; Igantec rr SD- 
T; Tetabulin; Austria: Tetabulin; Tetagam; Betg.: Tetabuline; 
Bros.: Tetanogamma; Ctmad.: Hypettét; Ckữă. Igantet; c t:

AI1 cross-reíerenceS refer to entries in Volume A
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Tetabulin: Pr.: Gammatetanos; Ger.: Tetagam; Tetanóbulint; 
Gir.: Igantet; Tetagam-P; Tetanosson; Tetuman: Bong Rong: 
Hyper-Tẹc Tetagaậ; Bung.: Tetíg; btdia. Beats Igantet; Tetă- 
gám-P; indon.: Tetagam P; Irl: Tetabulinỉ Israek HypeiTET; 
ItáL: Gamina--Tet p, Igantet Tetabulin; Tetanus-Gamma,- 
Mtãaysia: Igantec Sero-Tet; Mex.: Tetanogamma; Neth.: Teta- 

—Quin; PhiHpp.: BayTett: IG .Tetanot; séro-Tet: Tetagam-P; 
Tetanea; PoL: Tetabúlin; PorL: Tetagain; S.Afir.: Tetagam; sin­
gapore: Igantet; Spain: Gamma Antítetanos; Tetagamma p-fr 

' sũdtx.: Tetagam; ThaL: Tetagam;.Tetanus Gamma; Turk.: Bay- 
Teí Tetapeá; TetaquintetatusrTenụnant; USA: BayTetỷ.
Pliunnocopoeiol Praporoỉỉons
Ph. Eur.: Hu man Tetanus Immunoglobulin;
ŨSP 36: Tetanus Immune Globulin.

T e t a n u s  V a c c i n e s
y ^ n ^ d ẹ C t ê t ì n p s ^ ; ,  . •; ■ ■ ị. ; '

, ' T . .. '

Pharmacopoeiaỉ. Many phannacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Tetanus Vacdne (Adsorbed); Vacdnum Tetani 
Adsorbatum). It is prepared from tetanus ỉormol toxoid 
adsorbed on a  mineral canier. which may be hydrated 
aluniinium phosphate.. o r .a lum in ium  hydroxide. The 

- ' resúỊting m ixture is ' Ịsotonic w ith  blood. Suitable 
antimicrobial preservatives -may be added. The antígenic 
propertíes are adversely affẻạed by certain antímiỡõbial 
preservatíves partìcularĩy those oỉ the phenolic type and 
thesẻshould not beadded to  the vacdne. It containsnotless 
than 40 units per dose. It should be stored at 2 degrees tò 8 
degrẽés, not be aHowed to freeze, and be protected from 
light-
The BP 2014 States that Tet may be used on the labeL 
The BP 2014 dứects that w hen Tetanus Vacdne ũ  prescribed 
or demanded and the ỉorm  is not stated. Tetanus Vacdne 
(Adsorbed) may be dispensed or supplied.
BP 2014: (Tetanus Vacdne). It is prepared bom tetanus 
toxin prođuced by the growth of Qoítrídium tetani. Thetoxin 
is converted to tetanus ỉonnol toxoid by treatment with 
íormaldehyde solution. H contains suitable non-phenolic 
antũnicrobiaỉ preservatives. It should be stored at 2 degrees 
to 8 degrees and be protected bom light.
The BP 2014 States that Tet/Vac/FT may be used on the 
label.
The BP 2014 directs that w hen  Tetanus Vacdne is prescribed 
or dcmanded and the form is not stated. Tetanus Vacdne 
(Adsorbed) may be dispensed or supplied.

Uses and Administratiọn
Tetanus vactínes are used ỉor active hmnunisation agaỉnst 
tetanus.

For primary immụnisatíon combined tetanus vacdnes, 
usually diphtheria, tetanus; and pertussis vacdnes 
(p. 2383.3) or dỉphtheria, tetanus, pertussis, poliomyelitis, 
and Haemophilus iníỊuenxae vacdnes (p. 2385.3), are used. 
For discussion oi immunisation schedules, see under 
Vacdnes, p. 2373.3. In adults requiring pximary immuni- 
sation combined vacdnes such as diphtheiia and tetanus 
vacdnes (p. 2383.1) or diphtheria. tetanus, and poliomyel- 
itis vacdnes (p. 2386.2) are used.

In children who complete the primary course in iníancy, 
reiníordng doses are given at school entry (about 4 to 6 
years) and in adolescence using the recommended 
appropriate combined vacdnes. In adults, a reiníorting 
dose is desừable 10 years later with a íurther dose aỉter a 
ỉurther 10 yeais.

Tetanus vacdnes should be part oỉ wound management 
if primary immunisation is incompỉete or boosters are not 
up-to-date. For tetanus-prone vvounds. tetanus immuno- 
globulin (see p. 2420.3) may also be required. Tetanus 
vacdne and tetanus immunoglobulin may be given at the 
samẹ time, but not at the same site. In the event oỉ injuiy in 
non-immunised peisons or ư  immnnisation stãtus is 
uncertain. the opportunity is usually taken to start a eourse 
of primary immunisation. Since this provides no ímmediate 
protection, prophylactíc ữeatm ent with tetanus immuno- 
globulín is recommended for tetanus-prone wounds. 
Suitable antíbacterial therapy may also be given (see 
p. 209.2)..
Reíerences.

. 1. WHO. Tcuniu vicdner WHO poíitian paper. W klf Epúừm S a  2006: 75: 
198-204. Also avallable ãe http://www.wha dnt/ỉmmunia don/ 
wer8120tet.nus_M.y06_position_p.per.pdi (aasssed 30/05/10)

Neonatal tetanu*. In 1989 TrVHO adopted a resolutiòn to 
eliminate neonatal tetanus aỉter estũnates revealed that 
woridwide (but exduding China) it was the cause of 800 
000 neonatál deaths each year, a figuie reptesentíng about - 
50% oi all such deaths in developing countries. Control of 
neonatal tetanus may be achieved by ensuring adequate 
hygiene duiing deUvéry and by ensuring protectìve immu-

nity of the mother in late pregnancy. However, by mid- 
2000 there were 57 countiiês that hãd stìll not eliminated 
matemal and neonatal tetanus and WHO, .IINICEP, and 
UNFPA agreed to set a target date óí 2005 ỈỌI elúmnaứon 
(đeãned ăs a rate oi neonãtal tetanus below 1 ỉn 1000 live 
biiths at district level). However, by the end oỉ 2007, 47 
eountries were still conãdered to have not achieved elimi- 
nation.
. Tetanus vacdne is given to all women of diild-bearing 

age as pait of WHO's Bxpanded Programme on hnmunixa- 
tlon. Fot pregnant women. 2 doses of vacđne should be 
given, the secõnd dose at least 4 weeks aíter the ũrst andat 
leãst 2 tveẹks beỉore delivery; this may provỉde the nevvbom 
inỉant with about 80% prõtecdon agãỉnst tetanus. For aU 
women oỉ chilđ-bearỉng ãge, 3 doses õí vacdne, with at least 
4 weeks between the Brsi two doses and 6 to 12 months 
between the second 'and third doses, provide 95 to 98% 
protection ỉor at least 5 years. Fourth and fihh doses, each at 
Ịeast one year after the previous dose, prolong the immunity 
ior 10 and 20 yeais respectively.

Reỉnlbrâng doses ÚI aduhs. Although the current recom- 
mendation in the UK is that 5 doses oỉ tetanus vacdne (as 
a 3-dose primary course in iníancy and 2 reinỉordng doses 
at pre-school and in adolescence) is suỉ&dent to produce 
satisíactory long-term protection in most drcumstances. 
there has been concem about immunity in the elderly, 
and in paxticular women. Roudne primary ũnmunỉsatỉon 
against tetanus was introduced in the UK in 1961, so indi- 
viduals bom beíore that year tvould not have been ỉmmu- 
nised in iníancy, and unỉess they had been in the armed 
ỉorces, may never have receỉved a full primary course. 
Unless there is a dear immunisatíon history immunity tó 
tetanus may be dỉỉBcuIt to assess. It is also recommended 
in the UK that travellers to areas where medỉcal attention 
may not be accessible, and who had the last dose oỉ 
vacđne more than 10 years previously, should receive a 
booster even a  they have had 5 doses previously.

Studies in the USA,1 Australia,3 and Austria3 have shown 
that at least halí oỉ heaỉthy people over 50 yeais of age dỉd 
not have adequate drculating tetanus antíbodles. However, 
the level oí drculating anõbodỉes in the absence oỉ an 
antigen chaOenge may not be an appropriate measure oỉ the 
immune status. The low inddence oỉ clinical tetanus in 
adults provides dĩcumstantial evidence oỉ an adequate 
indudble antibody response on exposure to tetanus despite 
a decline in antibody concentrations with increasing age.4-: 
Conveisely, there have been reports oỉ tetanus occuning 
despite high antibody concentrations.4-7 There have been 
calỉs for the introductíon of regular booster ỉnjections in 
adults,1-7"’ as is Standard practíce in the USA or ahematively 
a single booster in late midđle age10-11 or glving a piimary 
course to elderly persons who have never received one.1 

ỉ . Gergen PJ, a  *L A populttton-based seroiogỉc sm vtỵ  0i  immuoitp to 
tẹtũras lo the United States. N Engỉ J  Mtd 1995; 332:761-6.

2. Beath Tc . đ  aL Tetanus immunity io an oỉder Austnhan popuỉatỉon. 
M eddAuữ 1996; 164: 59V6.

3. Steger MM a  «L Vacdnatỉon apỉnst tetanus ỉn the eỉderiy: do 
recommended vaccỉnatỉon stntegỉa glve suíBcỉent procectỉon? Lanat
1996; 30 :762 .

4. Bơwỉe c  Tetanus toxcdd ĩor aduỉts—too much of a good thỉng. Lanat 
1996; 341; ỉ 165-6.

5. Baỉỉy G. Are tbe eỉderiy inadequatdy proteaed apinst tetanus? Lanat 
1996; 346: 1389-90.

6. Passen HL. Andenen BR. Oỉnical tetanus desplte a 'Ịnotective' levd oỉ 
toxin-neutralỉsỉng antỉbody. JAÀÍA 1986; 255: 1171-3.

7. Bovrman c  tt ừ . Tetamis ioxoỉd for adults. lancct 1996; 346: 1664.
8. Rethy LA. Rethy L  Can tetanus boosting be rẹieaed? bsnat 1997; 349: 

359-60.
9. Sehgal R. Tetsnus toxoỉd ỉor aduỉỉs. Lancet 1997; 349: 573.
10. Balõtra DJ, Uttenberf B. Tetanus immunỉxatỉan ỉn adnlts. JAMA 1994; 

272: 1900.
11. Gardner p. LaPorce FM. Proiectiơn against teunus. N En$l J Meề 1995; 

333: 599.

Adverse Effẹơs and Precautions
As íor vacdnes in generaL p. 2375.1.

Local reactions, usually after the use of adsorbed 
vacdnes, and mild systemic reactions may occur. The 
inddence and severity of reactions inaeases wíth the 
number oỉ doses given.

Anaphylaxis and neurologỉcal reactions have been 
reported lãrely.

Although vacdnation is usually postponed in padents 
suSering bom an acute ỉebrile illness. tetanus vacdne 
should be given to such patients in the presence oỉ a 
tetanus-prone wound-

With the exception of the Srst booster dose oi tetanus 
vactíne' (which ls usuahy given beíore school entry and 
about 3 years after the primary course), huther boosten 
should not generaũy be given at intervals of less than 10 
years because oí an ĩncreased rísk oỉ severe local reactions.

0feds on (he nervous System. Neuropatbỉes have been 
-.reported rarely with tetanus vacđnatìon. Opdc neuiitis 

and myelitis occurred1 in an 11-year-old giri after a rou- 
tine boostèr dose. Corticosteroids and immunoglobulin 
were given, and both Vision and musde power were

restored aỉter 11 montbs. Acute nansveise myelitis was 
reponed2 in a 50-year-old man who received a tetanus 
vacdne and immunoglobulỉn aỉter an injury. Neurọlogicaỉ 
dehdts were unchanged aỉter 1 month despite use of corti- 
costeroids. Other causes could not be nded out in dther 
case. Bradiìal nenritis that developed in 2 iníants aftẽr 
immunisation with điphtheria, tetanùs, and pertussis 
vacdne was attributed to the tetanus componenL3

1. Top^oglu H.OaL Opdc ncuritíl Mld myelitií aftcr bocster tctauus toxold 
vacdaăttan. L tnat 1992: 339:178-9.

2. Rc*đ SJ. cí iư. Acult ưKưvene myclllis ÌĨICT tctanus tosoid vacanarion. 
Latm  1992:339: 1111-12.

ỉ .  Himail-Haddad A. Pcnichel GM. Bnchial ncuriús following rouónc 
diildhood iminunizidon for đlphtheria. leunus. and penuỉsls (DTP): 
repoit of m o cascs and revierv ói the lltenture. Ttdiaữia 1997. 99:602- 
3.

CUÌUAPhỄAHKẾ SYNDRQME For a discussion on the relation- 
ship between tetanus-containing vacdnes and Guillain- 
Barré syndrome, see Diphtheria and Tetanus Vacđnes, 
p. 2383.2.

Porphyría. The Drug Database ỉor Acute Porphyiia, com- 
pữed by the Nomegỉan Poiphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, classiẼes tetanus vacxáne as 
not poiphyrinogenic h may be used as a drug of first 
choice and no precautìons are needed.1

1. The Dnig Daubase ỉor Acute Poipbyria. AvaSable at: http://www. 
drugs-porphyria.org (accessed 02/11/11)

Pregnancy. No connection has been íound benveen use of 
tetanus văcdne dưríng pregnancy and ãther congenital 
maUonnations1 or spontanéous abortíon.1

1. Siỉvdn CM. et aL Saỉety oỉ tetaaus toxoid is pregnant vvomen: a
hospitaỉ>ba$ed case-control study of congenitaỉ anoroaỉỉes. Bulỉ WH0 
1995;73:605-8. •

2. Catindig N. tí ai. Tetanus toxoid and spomaneouỉ aborrions: is there 
epidemiological cvỉdence of an assocỉadoa? Lanetí 1996; 348: 1098-9.

Interactions
As for vacdnes in general, p. 2375.3.

Tetanus immunoglobi.ilins will neutralise tetanus toxoid 
and should not be kỹected into the same site or in the same 
syiỉnge as a tetanus vacdne.

Preparations
Proprietary PreparaHons (detaìls aie given in Volume B)
Single-ingre<fiení Preparcdionỉ. Arg.: Tetanob Tetavax; ÁustraL: 
Tet-Tox-h Austria: Tetanob OtiIc Tetavax; Cz.: Alteana; Teta- 
nob Tetavax; Ger.: Tetanob Gr.: Anatoxal-Te-Bema; Tetanol; 
Bong Rong: Te Anatoxalt; Tetatox; Tetavax; Bung.: Tetanoi; 
Indìar. Bett* Ital: Anatetall; Imovax Tetano; Maỉaysia: TT 
Vacdne: Mac.: Tetamynt: Tetanoh Tetinox; Nonv.: Tetavax: 
NZ: Te Anatoxalt; Tet-Tox; phữipp.: Anatetalb Imatet; T-Vac 
Te Anatoxalt: Tet-vac Tetavax; Tetliv; Tetox: SJi.fr.: Tetavax: 
Singapore. Tetavax; Spain: Anatoxal Tedú Switz.: Tetanol pur; 
Thãi.: AnatetaD; Bio-TI) Te Anatoxalt; Tetavax; TT Vacdne; 
Turk.: Anatetall^ Tetavax; USA: Te Anátoxal.
Phonnacopoeial Prepomlioni
Ph. Eur.: Tetanus Vacdne (Adsoibed).

Tetanus and lnfluenza Vaccines
v'ácunás déĩ tétanos y la gripê. '

Proíile
T e ta n u s  a n d  in flu e n z a  v a c d n e s  a re  a v a íla b le  in  so m e 
c o u n tr íe s  ỉo r  a c tiv e  im m u n isa t io n .

Preparations
Proprielory Preparoliuiiĩ (details are given in Volume B) 
Single-ingrediant Preporolions. Fr.: Tetagript.

Tetanus and Poliomyelitỉs Vaccines
•Vacurasdelitétanosýia poliomieiitis.

P r o tíle

T e ta n u s  a n d  p o lio m y e litis  ( in ac tiv a ted ) v a c d n e s  h a  v e  b e  e n  
u s e d  in  so m e c o u n tr ie s  ỉo r  ac tiv e  im m u n is a tio n  ag a in st 
te ta n u s  a n d  p o lio m y e litis .

Tick Venom Antiserá
Antídòtp cõntra laspiạdụrạs'de garrapata; Ạntisụẹro contrạ 
■ẻl \«ného dẹ gaha^W^ckAntívênins; ;TlckAntivenomi

Proĩile
An andserum is available in Australia ỉor ưeatment oỉ the 
neurotoxic eữects of envenomatíon by the dck Ixoda

The Symbol t  denotes a prepaiation no longer actively marketed
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holocyclus. The antiserum is prepared ỉrom the serum oỉ dogs 
that have been immunised vvith tìck venom.

Tỉck venom anósenưn is given by slow intravenous 
infusion.

Tíck-bome EncephalHis Immunoglobulins
Inmunoglobulinas de la enceíalitis transmitida por 
garrapatas.
ATC —  J068B12.

ProỊỊIe
Preparations containing antibodies against tìck-bome 
encephalitis are available in some countries for pasâve 
immunisation against the disease.

Tick-bome Encephalitis Vaccines
Vacunas de la enceíalitís ừansmitida por garrapatas.
ATC —  J07BA0l

Pharmacopoeias. Many pharmacopoeias. incỉuding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Tick-bome Encephaliús Vacdne (Inactivated); 
Vacdnum Encephalitidis Ixodibus Adveetae Inactivatum). 
A liquid preparation of a suitable ỉtraữt of dck-bome 
encephalitis virus gromi in cultures oí chick-embryo cells or 
other suitable cell cultures and inactivated by a suitable 
method. It should be stored at 2 degrees to 8 degrees, not be 
allovved to freeze, and be protected from light.
The BP 2014 States that Tic/enceph may be used on the 
label.

Uses and Administratìon
A vacdne is avaílable in some countries for active 
immunisation against tick-bome vbal encephalitis.

In the UK. vacdnation against tick-bome encephalitis is 
recommended for those who antidpate prolonged exposure 
to the iníective agent for example persons visiting or 
vvorking in the warm lorested parts of Europe and 
Scandinavia. The vacdne is given by intramuscular 
ưỹection in adult doses of 0.5mL. The primary course 
consists of three doses, the second being given 4 to 12 vveeks 
aíter the initial dose. and a thitd dose 5 to 12 months later. 
In children over 1 year of age and below 16 years of age, 3 
doses oí 0.25 mL of the junior ỉormulaãon of the vacdne are 
given; the intervals between each dose are the same as for 
the aduit schedule. To achieve rapid short-term protection 
in adults and children. the second dose may be given 2 
vveeks alter the ũrst dose. Booster doses for adults and 
children at continued risk should be given vvithin 3 years of 
the last pritnary vacdnatíon or booster dose.
Reíerences.

1. Demicheli V, et ai. Vacdnẹs íor preventing dck-bome encephaỉiós. 
Available in The Cochrane Database of Systematỉc Reviem; Issue 1. 
Chichcster John VVUey: 2009 (accessed 13/12/09).

Adverse Eỉỉects and Precautions
As for vaccines in general. p. 2375.1.

Effects on the nervous System. Severe Progressive sensori- 
tnotor spastic paralysis occurred in a 54-year-old man after 
a second booster dose of tick-bome encephalitis vacdne.1 
Partial recovery vvas noted after about 6 months.

1. Bohus M, a  ai. Myeỉitú aỉter ỉnuminisation against dck-bome 
encephaliũs. Lancct 1993; 342: 239-40.

Porphyria. The Drug Database !or Acute Porphyria, com- 
piled by the Norwegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Svveden, dassiỄes tick-bome 
encephalitis vacdne as not porphyrinogenic it may be 
used as a drug ol first choice and no precautions are 
needed.1

1. The Drug Daubase tor Acute Porphyna. Available at: hup://www. 
drugs-porphyria.org (accessed 26/10/11)

Inierađions
As for vacdnes in general, p. 2375.3.

Preparations
Proprietary Prepararions (details are given ừi Volume B)
Siogle-ingredient PreparoHons. Austriar. Encepun FSME-Immun; 
Belg.: FSME-Immun; CatuuL: FSME-Immun; Chừur. Sen Tai 
Bao Cz.: Encepun FSME-Immun; Dertm.: Encepur:
TỉcoVac Pin.: Encepun TicoVac Fr.: Encepur TlcoVac Ger.: 
Encepun FSME-Immun; Gr.: Encepun Hung.: Encepun FSME- 
Immun; ỊrL: TicoVac ĩtàL: TicoVac Neth.: FSME-Immun; 
Norw.: HcoVac PoL: Encepun FSME-Immun; Pơrt: FSME- 
Immun; Rus.: Encepur pHuenyp); Encevir (3fflỉenHp); Swed.: 
Encepun FSME-Immun; Switz.: Encepur: FSME-Immun; UK: 
TicoVac.

Pharmticopoeid  Preporaiions
Ph. Eur.: Tlck-bome Encephalitis Vacdne (Inactívated).

Trichomonkisis Vaccines
Vacunas de la tricomoniasis.

Proíììe
A trichomoniasis vacdne contaihing inactivated Laữoba- 
àllus spp. is available in some countries for the prophylaxis 
of recurrent vaginal trichomoniasis. The vaccine is reported 
to stimulate production of antibodies against the aberrant 
coccoid forms oỉ the lactobadlli assodated vvith trichomon- 
iasis and also, by cross-reaction, against the trichomonads 
themselves.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredỉent Preparotỉons. Ger.: Booster-Gynaưen; Gynat- 
ren.

Tularaemia Vaccines
Vacunas de la tularemia.

Profíle
A tularaemia vacdne prepared from a live attenuated strain
of PrancừtUa tuỉarcnsừ has been used for active immuni-
sation against tularaemia in persons at high risk of
contracting the disease.

Reíerences.
1. TitbaU R, Oyston p. A vacóne íor tuỉaracmia. Expert Opừt BÙI Ther 2003; 

3: 645-53.
2. Conlan JW. Vacdnes agaỉnst Prandsena tularensỉs: past preseni and 

íuture. Bxpert Rev Vaeànes 2004; 3: 307-14.
3. Oyscon PC. Frantíseỉla rularemỉs vacdnes. Vacàne 2009; 27 (suppỉ 4): 

D43-D51.
4. Pechouí RD. et ai. Working toward the íumre: inslghu ỉn to FrandseỉU 

tuiaremis pathỡgenesls and vacdne development Microbiol Moi Bioi Rev 
2009; 73: 634-711.

T y p h o i d  V a c c i n e s
Vacunas de la fìebre tiíoidea.
ATC —  J07AP01; 707AP02; X37AP03.

Pharmacopoeias. Many phatmacopoeias, induding Eưr. 
(see p. vii), have monographs.
Ph. Eur. 8: (Typhoid Vacdne; Varxinum Febris Typhoidi). A 
steiiỉe suspension of inactivated Salmonella typhi containing 
not less than 500million and not more than lOOOmillion 
baderia per dose vvhich does not exceed 1 mL. It is prepared 
from a suitable strain of s. typhi such as Ty 2. The bacteria are 
inaaivated by heat or by ưeatment vvith acetone. 
lormaldehyde, or phenoL or by phenol and heat. The 
vacdne should be stored at 2 degrees to 8 degrees, and be 
protected bom light.
The BP 2014 States that Typhoid may be used on the label. 
Ph. Eur. 8: (Typhoid Vacđne, Freeze-dried; Vacdnum 
Febris Typhoidi Cryodesiccatum). A freeze-dried prepara- 
tion oỉ inactivated Saừnonella typki containing not less than 
500million and not more than lOOOmillion baaeria per 
dose which does not exceed 1 mL. It is prepared bom a 
suitable strain oí s. typhi such as Ty 2. The bacteria are 
inactivated by heat, or by treatment with acetone or 
íormaldehyde. Phenol may not be used in the preparadon. 
The vacdne should be stored at 2 degrees to 8 degrees, and 
be protected bom lỉght. It is reconstituted by the addition oi 
suitable sterile liquid and should be used vvithin 8 hours. 
The BP 2014 States that Typhoid may be used on the label. 
Ph. Eur. 8: (Typhoid Vaccine (Live, Oral, Strain Ty 21đ); 
Vacónum Febris Typhoidis Vivum Perorale (Stirpe Ty 2 la)). 
A beeze-dried preparation of live s. typhi strain Ty 2la 
grown in a suitabie medium. It contains not less than 2X10’ 
baaeria per dose. It should be stored at 2 degrees to 8 
degrees, and be protected írom light.
The BP 2014 States that Typhoid(live.oral) may be used on 
the Iabel.
Ph. Eur. 8: (Typhoid Polysaccharide Vacdne; Vacdnum 
Febtis Typhoidis Polysaccharidicum). A preparation oí 
puriBed Vi capsular polysaccharide obtained bom s. typki 
Ty 2 strain or some other suitable strain that has the capadty 
to produce Vi polysaccharide. Ít contáins 25 micrognuns of 
polysaccharide per dose. It should be stored at 2 degrees to 8 
degrees and be protected bom light.
The BP 2014 States that Typhoid may be used on the label.

Uses and Administration
Typhoid vacdnes are used for active immunisation against 
typhoid ỉever. As with many vacdnes, the eỉBcacy of 
typhoid vacdne is not complete and the importance oỉ 
maintaining attention to hygiene should be emphasised to 
those travelling to endemic areas.

Typhoid vacdnation is advised lor laboratory vvorkers 
handling spetímens which may contain typhoid organisms 
and ỉor persons travelling to areas where typhoid ỉever is 
endemic In the UK, vaccãnation of contacts oỉ a knovvn 
typhoid carrier is not recommended; in the USA such 
persons are advised to receive the vaccine. Typhold vacóne 
is not useful in controlling outbreaks oi the disease in 
non-endemic areas.

In the UK, two vaccines are used: a capsular 
polysaccharide vacdne for parenteral use, and a lỉve oral 
vacdne.

The capsular polysaccharide typhoid vacdne contains 
25 micrograms of the Vi polysaccharide antigen per dose. A 
singỉe dose oí 0.5 mỉ. is given by deep subcutaneous or 
intramuscular injection. Booster doses may be given every 3 
years to those who remain at risk. The response in children 
under 18 months of age may be suboptimai. and the 
dedsion to vacdnate vvill be govemed by the risk of 
exposure to iníection.

The live oral typhoid vacdne contains an attenuated 
strain of S a lm m ella  typ h i, Ty 2 la, and is given as enteric- 
coated capsules containing not less than 2 X 10' baaería per 
dose. A primary immunisation schedule of one capsule 
every other day for 3 doses is given.

In the USA. the Vi capsular poỉysaccharìde vacdne and 
the live oral Ty 2 la vacdne are avallable. The capsular 
polysaccharide vacdne is given intramuscularly similarly to 
that in the UK, with a booster dose suggested every 2 years. 
For the oral vacdne, 4 doses on altemate days are 
recommended lor both primary immunỉsatíon and boosters, 
vvhich are given every 5 years if exposure contúiues.

In areas vvhere typhoid is endemic WHO advises that 
immunisatlon should be considered as part oỉ the routỉne 
schedules; either the Vi capsular polysaccharide vacdne or 
the Ty 2 la  li ve oral vaccine should be given to 
schoolchiỉdren over the age oi 2 years. Immunisation of 
the whole community should also be considered during an 
outbreak oí typhoid; ư this is not possible, persons aged 2 to 
19 years shoũid be the target group.
Reíerences.

1. WHO. Typhoỉd vacúnes: WHO position paper. Wkìy Epidtm R a2008; 83:
49-59. Also ầvailaUe ai: htrp://www.who.inưwer/2008/WCT8306.pdf
Uccessed 30/06/10)

hnmunisalion for trovdlers. In most developed countries 
vvhere typhoid is not endemic, the main use íor typhoid 
vacdne is íor non-immune travellers visiting endemic 
areas. The highest inddence of the disease is assodated 
with travel to the Indian subcontinent and parts oỉ tropical 
South America, although immunisatỉon is also recom- 
mended lor travellers to lower risk areas of Abica, Asia, 
and south-east Europe. By ĩar the most important lorm of 
protection against gastrointesõnal iníection is strìct atten- 
tion to personal, food, and water hygiene. although in 
practice this advice is oben dibicult to follow.'

None of the vacdnes used has been 100% effective in 
preventing dỉsease. Theb efficacy has generally been 
assessed in field studies in the populatíons of endemic areas. 
Such populations acquire a degree oỉ natuial immunity due 
to continued exposure and it may not be possible to equate
protection rates in these populatìons to non-immune 
travellers. The live oral vacdne has been shown to coníer a 
usehil degree of immunity in 6eld studies but the dose used 
may have been lnsu£fident to protect non-immune 
individuals. The degree oỉ immunity induced may be 
increased by the use of higher inocula or liquid 
preparations. In addition, complỉance with dosing and 
storage requữements may hirther limit the efficacy of this 
dosage íorm.

Large field studies have veriBed the efficacy of the 
capsular polysaccharide vacdne but its efficacy has not been 
assessed in non-immune populations. However, it does 
have the advantage of being given as a single dose.

Whole-ceIl vacdnes are generally no longer used because 
they are bequently assodated with ađverse eữects.

1. WHO. The dừtgnosũ, ữeatment and prevenổon o f typHmd fever. Geneva:
WHO, 2003. AỈSO available at: http://www.wbo.ÌnƯvaccincjT$earch/
documents/eo/typbokL<ỉỉagnosis.pđf (accessed 20/02/06)

Adverse Effects and Precautions
As for vacdnes in generaỉ, p. 2375.1.

Oral live typhoid and parenteral poiysaccharide vacdnes 
have been assodated with fewer adveise eữects than 
parenteral killed typhoid vacdnes and have replaced them 
in many countries.

Porphyria. The Drug Database lor Acute Porphyria, com- 
piled by the Norvvegian Potphyria Centre (NAPOS) and

All cross-reíerences reíer to entries in Volume A
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the Porphyria Centre Svveden, dassiSes typhoid vacdnes 
(livc oral and polysaccharide) as not porphyrihogénic; 
they may be used as drugs oỉ &st dioice and no precau- 
tíons are needed.1

ỉ .  The Dnig Detabase íor Acute PorphỴTU. Avaỉlabte ac httpư/www. 
drugs-poiphyiỉa.org (accessed 02/11/11)

Interạờions
A s  ỉor vacdnes in general, p. 2375.3.

Conũiciing advice bas been issued about the use oỉ live 
oral typhoid vacdnes with antíbacterials or antimalarials 
(partículariy meũoquine or proguaỊúl). WHO has stated that 
an these diugs shouỉdbe stopped bom 3 days beỉore ontỊl 3 
days aiter receivỉng the Ty 21a lỉve oial vacdne. The UK 
lỉcensed product inỉonnatíon ađvises a separadon ữf 3 days 
íor antíbacterials, 12 houis ỉor meHoquine (aỉthough 
Ucensed product ỉnỉormation for meUoquìne lecommends 
at least 3 days), and 3 days ỉor other andmalarỉals (but the 
Sxed-dose cõmbination õỉ atovaquone and proguanil may 
be gỉven with the vacdne). The ụ s  product iníonnation has 
indỉcated that meíloquine (and đdoroquine) can be given 
with the vacdne but that proguanil should only be taken 10 
days aỉter the vacdne. us licensed product inỉormadonỉor 
meAoquine, however, advises waiting at least 3 days aber 
vacdnãtìon is completétĩbeỉore startíng meboqulne.

.'<r' ..
Preparations "
Prapríetary Preporatioếu (details.are gi ven in Volume B)

Sngle-ingredien t PrsparaH ons. A rg.: Typbim  Vỉ; Vivotil; A u s- 
tra L : Typherix; Typhim  Vĩ;. V ivotìt A u stria : Typherix; T yphim  
VI; V iv o tìt B elg .: T y pheiũc  Typhim  v u  lO vo tít C aruut: T ypher- 
i x  T yphim  VU Vlvotií: 'C hile: Typhim  VU VỉvoúU C hina-. 
T yph im  VI (ỈÈJBVĨ); Cz.: Typheróq T yphún v u  D enm .: T ypher- 
b c  Typhim  Vỉ; Vrvcrtit F in .: T ypheihq Typhim  Vỉ; Vỉvotíi; F r.: 
Typhêrix ; T yphỉm  Vú G er.: Typherix: Typhiin Vỉ; Typhoral u  
G r.: Typherix; V ivo tit B o n g  R ong . T y p h e r irt;  Typhim  v u  
V ivo tiũ  B u n g .: Typherỉx; Typhừn Vỉ; b ữ tia : B ióvac Typhoid; 
T y p h im  Vỉ; Ịy p h o ra i; Vactỹph; b id o n .: Typheríx; Typhĩm  v u  
V lv o ti t  I r í:  Typherix: T yphim  v u  Ỉỉr a e t Typheríx; Typhim  v u  
Ita L : Typherix: T yphim  Vỉ; V ỉvotit M alaysừr. Typberix: T yphim  
V ũ V lv o tìt N etK : T ypherix : Typhim  Vi; Vh/otìí; N on* .: T ypher- 
ũ c  Typhim  Vỉ; V lv o tìt N 2: Typh-Vax; T y p h erix  Typhim  Vĩ; 
V lv o tí t  P h ũ ip p .: Typherix; Typhim  Vi; V lvod t PoL: Typhim  v u  
P o rt.: T ypheiũc  Typhim  Vi; S J ífr .: Typhedx; T yphim  Vi; S in g tI- 
p o re . T ypherhc Typhim  VI; V ivotit Spaúr. Typherix; Typhim  
v u  V ỉvơ tìt S to e tí: T ypherhq Typhim  VU V ỉvo tít S w itz.: VivotíU 
T h a i.: Typban Typhim  v u  V lvotlít; T u rk.: T yphứ n t; UK: 
T ypherúq  T yphlm  v u  VỉvotiU USA: Typhim  v u  V ivotìt

phoi imxopoend Praporoâons
Ph. Eur- Freeze-dried Typhoid Vacdne; Typhoid Polysacdiaiỉde 
Vacdne; Typhoid Ỵacdne (Live, Oral Strain Ty 21a); Typhoid 
Vacdne.

Vaccinỉa Immunoglobulins
InmụnogloMnãs tontrá el virus de la vacuna.
Am — JXBB07. -V ■-
UNH —  7UB4J759TD (human vacdnia virvs immunoglobulìn).

Pharmacopoeias. Many phaimacopoeias, induding us. 
have monographs.
USP 36: (Vacõnia Immune Globulin). A sterile solution oi 
globuỉins deiived bom the plasma oi adult human donors 
who have been immunised with vacdnia vứus (smallpox 
vacdne). It contains 15 to 18% of protein. oi which not less 
than 90% is gamma globulin. It contains glydne as a 
stabilising agent and a suitable antímicrobial agent. It 
should be stõred at 2 degrees to 8 degrees.

Proỉile
Vacdnia immnnoglobnlins have been used intramnscuíarìy 
ỉor the treatment oi dinical complicadons oí smallpox 
vacdnanon. They are not eữective ỉor postvbal encephalitis. 
An intravenous vacdnia immunoglobulín is available in the 
USA.

Reference&
1. Hopkins RJ, rtaL  Sâíety and phirmicnẳrinetic evaluation <rf imnvenom 

vacdnỉa ỉmmane gỉobũỉỉn ỉn heaỉthy vohmteeĩs. CSn Jĩtfixt Dừ2004; 39: 
739-66.

2. Hopktns RJ, Laae JM. CKoỉcal effioqr of ỉmnnmscuỉar vecdoỉa 
ỉmnume gỉoboỉỉn:» ỉỉteratore nvicvt. ơm  bệeữ Da 2004; 39:819-26.

Preparations

Phannucoponai Prapomlioiu
U S P  36: V a c d n ũ  Im m im e Globulin.

V a r í c e l l a < * Z o s t e r

I m m u n o g l o b u l i n s
3^ humanõ;

inrTÌuní .̂lohulinas^CQhtra ervlrãs clẹ lã vancela 2Ósler.. “

- Pharmacopoeioi. Many phaamacopoeias, indudiog Eur. 
(see p. vii) and us, have monographs.
Ph. Eur. 8: (Human Vaiỉcella Immunoglobiúin; Immuno- 
globulinum Humanum Varicellaé). A ỉtedle liquid or 
beeze-dried preparãtỉon containỉng inưnunoglobulins. 
mainly immụno^obuhn G (IgG). It is obtained bom plasma 
bom seleaed donon having specibc antíbodies against 
Htrpesvừus variaữae. Normal ỉmmunoglobulỉn may be 
added. It contains not less than 100 Ịntematỉonal unỉts/mL. 
The liqtiid and íreeze-dried preparationỉ should be stored, 
proteaed bom light, in a colourless, glass Container; The 
beeze-diỉed prepũadon should be stoiẽd under vacuum or 
under inen gas.
Ph. Eur. 8: (Human Vaiỉcella bnmunoglobulin ỉor 
Intravenous Admỉnistration; TĩTìĩTninnglnhnlimim Huma- 
num Varicellae ad Usum Intravenosum). A stedle lỉquỉd or 
beeze-dried preparaóon containing immunoglobulins, 
mainly ữrưmmoglobulin G (IgG). It is obtained bom plasma 
bom selected donors having antỉbodỉes against human 
heipesvbus 3 (varicella-zoster vữus 1). Human nonnal 
ứnmunoglobulin (or intravenous admỉnistratìon may be 
added. It contains not less than 25 intemational units/mL. 
Stọrage requbements are similar to those for Human 
Varicella Immunoglobulin, except that the beeze-dried 
preparation is stored at a temperature not exceeding 25 
degrees.
ÙSP 36: (VariceHa-Zoster Immune Globuỉin). A steiile 
soludon of globulins derived bom the plasma oỉ adult 
donois seleaed for high titres oi varicella-zoster antibodies. 
It contains 15'to 18% of globulios, oỉ which not less than 
99% is ỉnununoglobulin G with traces oỉ immunoglobuỉỉn A 
and immunoglobulỉn M. It contains glydne as a stabilising 
agent and thiomersal as a preservative. Ít containỉ not ỉess 
than 125 units of spedbc antíbody in not more than 2.5 m i 
of solutíon. Ít should be stored at 2 degrees to 8 degrees.

Uses and Adminisừution
Varícella-zoster immunoglobulins are used ÍOI passive 
immunisation against varicella (dũckenpox) in susceptible 
persons consỉdered to be at high lisk oỉ developing vaiỉcella- 
assodated complicatỉons aber exposure to varicella or 
herpes zoster (shingles).

In the UK. varìcella-zoster immunoglobulỉns are 
recommended íor individuals who are at high riỉk oi severe 
varicella and who have no antibodies to variceIla-zoster 
virus and who have signi&cant exposure to dìidtenpox or 
heipes zoster. Those at increased risk ìndude immunosup- 
pressed patients, neonates induđỉng those whose motben 
develop đúdtenpox (but not herpes zoster) in the period 7 
days beíore to 7 daỵs after delivery, and prcgnant vromen. 
Varicella-zoster immunoglobulln does not prevent iníectíon 
when ^ven aber exposure but may mođUy the couise oi 
dỉsease. Treatment with antìvirals may be necessary in 
severe disease (see p. 956.2).

The doses, given by deep inưamuscular inịection, of the 
varicella-zoster immunoglobulin available in the UK are: 
250 mg for children up to 5 years of age; 500mg for those 
agedóto lOyears; 750mgỉorthose agéd 11 to Ỉ4years; and 
1 g for an those 15 yean of age or older. A hiither dose is 
required if a second exposure occurs more than 3 weekỉ 
later. Varicella-ioster immunoglobulin should be given as 
soon as possible and not later than 10 days aber exposure. 
Preparanons oỉ normal immunoglobulin for intravenous 
use may be used to provide an immediate SGUTce oỉ 
antibody.

Adverse Eữects and Precautions
As ỉor immunoglobulins in general. p. 2373.2.

Interadions
As for immunoglobulins in general p. 2373.2.

Preparotions
Proprietory Preporolions (detaHỉ are given in Vcáuxne B)

■ Smgfe ingradiẽnt Preporations. Arg.: Vaiỉtecu Austria: Varitecc 
aùúuL: VaiiZIG; Gar.: VarỉceUon; Varitect; Gr.: Varitecc Hong 
Rong: Varitectt; Iri: Variteot; Israeí Varitect ItấL: Varitect; 
Neth.: VariQuin.-Pot; Varitectt: PorL: Varitectt; SA.fr.: Vazi- 
gam; singapore. Varitecrt; Svntz.: Varitecc ThaL: Varitectt; 
Turk.: Inununozigt; Varitect; USA: Varidg.

The Symbol t  denotes a preparation no longer actívely marketed

Phannacopocial Preparations
P h . E u r j  H u m an  Varicella Im m unoglobulin  ỉo r  In trav en o u s 
A dm inistradon; H um an  Varicella Im m unogl nhnlin;
U SP  3& V aricelU 'Z oỉter Im m im e Globulin.

V a r i c e l l a - Z o s t e r V a c c i n e s
5 ^ a c u ọ ạ s f a ể f â i y a n ^ t r ị ^ è n B e ^ ^ r i ^ B a Ể ĩ i Ì H b í ; Ỹ -  :
!atc^ '5.;?■;? V
Pharmacopoeias. Many phannacopodas have monographs 
induding Eur. (see p. vii).
Ph. Eur. 8: (Shinglés (Herpes Zoster) Vacdne (live); 
Vacdnum Zonae Vivum). A freeze-dried preparatíon of a 
suitable attenuated strain of human herpesvirus 3 grown in 
cultures of human dỉploid cells. The culture medium may 
contain suitable antibiotics at the smallest effecdvê 
concenưation. It is reconstỉtuted immediately beỉore use 
to give a dear or slỉghtly opalescent liquid, almost vvhỉte 
suspension. or pale yel)ow lỉquid that may be coloured 
ovving to the presence of a pH indicator. It is intended iòi use 
in adults. The dried vacdne should be stored at 2 degreés tò 
8 degrees. Protect bom light.
Ph. Eur. 8: (Varicella Vacdne (Live); Vacậnum Varicellae 
Vivum). A beeze-dried preparatìon óf a suítablẹ attenuated 
strain of human herpẹsvirus 3 grovvn in cultures oỉ human 
diploid cells. The culture medium may contaỉn suỉtable 
antibiotícs at the smallest eữective concentradonl It is 
reconstímted immediately beỉore use to give a dear liquỉd 
that may be coloured õwing to the presence of a pH 
indicator; it may contain a stabiliser. The dried vaccme 
should be stored at 2 degrees to 8 degrees. Protea bom light 
The BP 2014 States that Var(Live) may be used on the label.

Uses and Administration
Live attenuated vaiicella-zoster vacdnes may be used ỉor 
acdve immunỉsadon against varicella (chidcenpox) and 
hérpes zoster (shingles).

In the UK, vacdnatíon against varlcella is recommended 
only for persons considerẹd to be at high risk oí contractíng 
the iníectìon or highly susceptíble to any complicatìons it 
mỉght cause; su ch patients indude susceptìble heaỉthcare 
workers, and healthy contacts oỉ immunocompromised 
patíents wben continuing dose contaa is unavoidable. 
Children bom 1 year oỉ age and adults may be given two 
doses (of 0.5 m i each), either inưamuscularly or 
subcutaneously (dependbig on the product used); doses 
must be given 4 to 8 weeks aparc

In the USA, a 2-dose vactínatíon regimen against 
varicella is reeommended as part of the primary immuni* 
sadon schedule oỉ mlants and đũldren (see under Vacdnes, 
p. 2373.3). The fint dose of 0.5 mL is given subcutaneously 
to children aged 12 to 15 months and the second dose at 4 to 
6 years of age. Routine vacdnatíon is also recommended for 
persons over the age of 7 years without evidence of 
bnmunity; m o doses are given at an interval of at least 3 
months ìn those aged 7 to 12 yeais and at least 28 days apart 
in those 13 years of age and older. Those who only received 
1 dose should receive a second, catch-up dose.

In the USA, a high potency vacõne (containing a 
minimum oỉ 19400 plaque-fonning unỉts) against herpes 
zoster ỉs recommended for persons 60 years oỉ age and 
older. A ãngle dose oỉ 0.65 mỉ. is gỉven subcutaneously. In 
the UK. use of this vacdne is recommended for adults aged 
70 yean old.

A combinatíon vacdne o{ measles, mumps, rubeUa, and 
varicella (MMRV) is available in the USA for use in children 
aged 12 months to 12 yeais.
Reĩerences.
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Results of studies of varicella-zoster vacdnes ỉor actíve 
immunisatíon against chickenpox in heaỉthy and leukaemìc 
children have been largely íavourable. Protecdve efflcacy 
in healthy dũldren appears to be over 90%. bi healthy 
adoỉescents and ađaỉts. adding a second dose 4 or 8 weeks 
aber the ẵm  inaeased seroconversion rates bom about 70 
to 80% to 97% or better.’ A protectíve eỉbcacy of about 
85% has been reported in leukaemic children given one 
dose oỉ varicella-zoster vacdne2-3 and interiuptíon oỉ 
chemotherapy for vacdnatìon does not appear necessary in 
terms of immnnogenidty ọf the vacdne.2-4

The duratỉon of lm m unlty after a 1-dose regimen ỉor 
actìve immunỉsation against dũdcenpox is also under 
debate; despite at ỉeast 70 to 90% efficacy, some consider 
tbat a single dose does not providc suSdent herd immunity 
levels to prevent outbieaks, espedally in school settíngs.’-4 
Initiaỉ studies show that the immunity inđuced by natural 
inỉecdon with Tvild type virus is superior to that induced by 
the vacdne. In one study,3 antíbodies were absent.in about 
one-quaner oí all vactínees (both leukaemic children and
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healthy adults) 1 year aỉter a second dose of vaccine. but 
were stíll present after up to 6 years in all those who had 
breakthrough varicella iníection.

Hovvever, immunity to variceila-zoster is complex, 
depending not only on drculating antibody but also on 
cellular immunity and secretory antibody. Thus, although a 
person may become seronegative after vacõnatlon, 
protection from varicella may remain, aỉbeit partial.2 Both 
humoral and cell mediated únmunity have been shovvn to 
persist for up to 2 0  years after vacónation.7 Leukaemic 
children seen up to 6 years after immunisation have 
contínucd to be well protected2 and varicella in previously- 
vaccinated persons is usually mild. ’ -4

Surveillance data collected from 11 356 children in the 
USA betvveen 1995 and 2004 found ihat annual rates of 
breakthrough varicella increased signihcantly with time. 
Children aged 8  to 12 years at the onset of disease who had 
been vacdnated 5 years or more previously were 2.6 times 
more likely to have moderate or severe breakthrough 
varicella than those vaccinated less than 5 years previously.* 
The eSỉcacy of a 2-dose vaccinatíon regimen (doses given 3 
months apart) was assessed in 2216 children over a period of 
9 10 10 years.’ Children vaccinated with the 2-dose regimen 
vvere 3.3 times less likely to develop varicella more than 42 
days after vaccination than those vvho had received a single 
dose. During the 10-year follow-up period most break- 
through cases occurred in years 2 to 5, for both ưeatment 
regimens. No breakthrough cases were reported in years 7 
co 1 0  for those vvho received the 2 -dose regúnen, while 10 
cases were teported for those who received the l-dose 
regimen. Since June 2007 the u s Advisory Conunittee on 
Immunlzation Practices (ACIP) has recommended that 
children betvveen the ages of 4 and 6 years receive a seeond 
dose of varicella vacdne.4

A systematic review suggestỉ that varicella-zoster vacdne 
may prevent or modily varicella ií given to children within 3 
days of exposure to the iníection. 10 Ít may be useíul as an 
adjunct to variceIla-zoster immunoglobulin. The treatment 
of varicella-zoster inlections vvith antivirals is discussed on 
p. 956.2.

One concem of varicella-zoster vaccination has been the 
possỉbility of an increased risk of herpes zoster (shingles) 
in immunised children. Although herpes zoster has been 
reported in vacdnated persons. a study involving 346 
leukaemic children and 84 matched Controls conduded that 
the inddence of herpes zoster following varicella-zoster 
vacdne was no greater than that following na tu ra I varicella 
iníection. 11 The study did suggest that the risk of herpes 
zoster may be lovvered by vaccination but this must be 
conhrmed by long-term fo!low-up. Postmarketing surveys12 
of almost 90000 vacáne redpients also showed a low 
inddence of herpes zoster. The vaccine sưain of varicella- 
zoster vứus is ưansmissible. particularly from vacdnees 
who develop a rash. There is no evidence of reversion to 
virulence of the vacdne strain with secondary ưansmission.

Ạnother concem is that vaccination of children could 
result in more severe inlections in later life after immunity 
has waned. Hovvever, studies have shown that in general 
varicella is less severe in previously immunised than in 
non-immunised patients. 1’ 14

The risk of zoster increases with age reílecting the 
vvaning of the spedHc cell-mediated immunity to the virus. 
Thus, the use of a high-potency varicella-zoster vacdne has 
been investigated in etderìy subjects.l , l í  In a randomised. 
double-blind, placebo-conơolled study in over 38000 
subjects aged 60 years or more the vacdne reduced the 
b u r d e n  of ílln e ss  d u e  to  h c r p e s  z o s te r  b y  6 1 .1 %  a n d  th e  
inddence of herpes zoster and of postherpetic neuralgia by 
51.3% and 66.5% respectively. 17 A high-potency varicella- 
zoster vacdne is recommended by some authoriúes for all 
people 60 years of age and older,1,•1, indudỉng those vvho 
ha ve already had an episode of shingles.1'  The efficacy of the 
variceỉla-zoster vacdne in preventing hirther inỉections in 
such patients has not been shovvn in clỉnical studies,20 
although ímmunogenidty of this vacdne 4 vveeks aiter 
vacdnation has been shovvn.21
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Adverse Effeđs and Precautions
As (or vacdnes in general, p. 2375.1.

Varicella vacdnes for active immunisation against 
chickenpox are generally well tolerated. Rashes may occur 
at the injection site and generalised varícella-like rashes 
elsevvhere have been reported. The vacdne sưain of virus 
can become latent, vvhich could result in late development 
of zoster intectíons. but the incidence of herpes zoster is 
lovver aíter vacdnation than in an unvacdnated population. 
Breakthroụgh cases oỉ chickenpox have been reponed aher 
single- and 2 -dose vacdnation regimens. but were in most 
cases milder. The inddence of breakthrough varicella is 
markedly lovver aíter the 2 -dose regỉmen.

High potency varicella vacdnes Ucensed for active 
immunisation against herpes zoster (shingles) should not be 
used for active immunisation against varicella (chicken- 
pox). Such vacdnes are contra-ứidicated in patients with a 
history of anaphylactíc reactions to neomydn or gelatữi.

Transmission of the vacdne strain of the virus may occur 
rarely betvveen those who developed a varicella-like rash 
after vacdnatíon and susceptible contacts. The vaccines are 
contra-indicated in patients with severe immunosuppres- 
sion and those vvith active untreated tuberculosis should not 
be vacdnated.

General reíerences.
1. Black s. a  al. Pastmarketing evaluatioo ot the saíety and eBectíveness of 

raricella vacdne. Ptấútr ln fítí Oà J  1999; 18: 1041-4.
2. SímbcrkoB MS. a  al. Safety of heipcs zoster vacdne in the Shingles 

Prevendon Studyta randomired ưial. Ann Ĩntĩrrt Mid 2010:172: 547-54.

Effeds on Hte eye. See Eííects on the Nervous System, 
below.

Effects on the nervous System. Tvventy months aỉter 
immunisation wíth varicella-zoster virus vacdne a 3 V4- 
year-old immunocompetent child developed heipes zoster 
opthalmicuỉ and encephalitis; molecular analysiỉ con- 
ãtmed the vacdne strain as the causative agent. The child 
made a full recovery vvith no neurologic sequelae after 
treatment vvith intravenous and topicaỉ addovir. 1

1. Chouliaras G, a  ai. Vacdne-assodated herpes Zữ5ter ophtbalmicus and 
encephaiỉtis ín an ỉmmunocompetent chỉỉd. Ptdiaưia 2010; 125: 807. 
PuU venion: http://www.pedlatrics.org/cgỉ/conienƯfuỉỉ/125/4/e969 
(accessed 10/ 1 1 / 1 0)

Pregnancy. Normally occurring varicella zoster inỉection 
may cause íetal harm, thereỉore as a precautionary mea- 
sure, vacdnation of pregnant vvomen against varicella is 
generally contra-indicated; advice is also given to avoid 
pregnancy íor 3 months atter the last dose of vaccine. 
However, surveillance of women inadvertently vacdnated 
during pregnancy has not identihed any increased risk, 
either in terms oỉ congenital varicella or for congenital 
abnormalities.

It shouid aiso be noted that the vaccỉne strain oi 
varicella-zoster virus is transmissible, particuiaiỉy from 
vacdnees who develop a rash.

Interađions
As for vacdnes in general, p. 2375.3.

Preparations
Prepriatary Pinpoi cihons (details are given in Volume B)
SnglB-ingradknt Pmparationi. Arg.: Varlcela Biken; Varilrix; 
AustraL: Varilrix; Varivax; Zostavăx; Austrùr. Vaiiliix; Varivax; 
Zostavax; Betg.: Provarivax: Varilrix; Braz.: Vadna Contra A 
Varicela (Virus Atenuado); Vadna Contra Varicela; CanacL: 
Varilrix' Varivax Zostavax: Ckũe. Blken; Varilrix; Ckùur. Huili- 
wei (S ãííi): Varilrix (SEõTS); Wei Zhi Wei (S SÍÌ); Weimile 
(^91$); Cỉ.: Varilrix; Tostavax; Denm.: Varilrix; Fitu: Varilrix; 
Pr.: Varilrix: Varivax; Ger.: Varilrix; Varivax; Zostavaxf; Gr.: 
Varilrix: Varirix; Varivax; Hững Kong: Okavax: Varilrix; Vari- 
vax; Hung.: Vatiừix; Indùr. Okavax; Varilrix; Vaiipoxh ĩnàcn.: 
Okavax: Varilrix; ĩrL: Varivax; Zostavax; ỉsrael: Varilrix; Z05ta- 
vax; ĩtaL: Varilrix; Varivax; Malaysia: okavax; Varilrix; Mex: 
okavax; Varilrix Varivax; Neth.: Provarivax; Zostavax: Norw.: 
Varilrix; NZ: Varilrix; Varivax; Zostavax; Phữipp.: Okavax* V-Z 
Vax; Varilrix; PoL: Varilrix; Zostavax; Port.: Varilrix; Varivax; 
Zostavax: Rus.: Okavax (OoBakc); Varilrix (Bapanpiocc); S~Afr.: 
Varilrix; Singapore: Okavax; Varilrix: Spaũr. Vaiilrix; Varivax: 
Swe<L: Varilrix; Switz.: Varilrix; Varivax; Zostavax; Thai.: Oka- 
vax; Varilrix; Turk.: Okavax; Varilrix; UK: Varilrix; Varivax; 
Zostavax; ukr.: Varilrix (BapunpHKC); USA: Varivax; Zostavax: 
Venez.: Varilrix.
Phomiocopoeiol PrBporotiom
Ph. Eur.: Shíngles (Herpes Zoster) Vacdne (Live); Varicella 
Vacdne (Live).

Y e l l o v v  F e v e r  V d c c i n e s
Vacunas de la íìebre amarilla.
ATC —  JŨ7BL0ì. ____
UNII — 4G60ỈDAM77 (yellow féver virus antìgen); PY4EET359T 
(yellow teverviais live antigen).

Pharmacopoeias. Many pharmacopoeias, including Bur. 
(see p. vu), have monographs.
Ph. Eur. 8 : (Yellow Fever Vacdne (Live); Vacdnum Febris 
F!avae Vivum). A freeze-dried preparation of yellow fever 
vừus derived from the 17D strain and grown in íertilỉsed 
hen eggs. It is reconstìtuted inunediately beỉore use. It 
should be stored at 2 degrees to 8 degrees and be proteaed 
£rom light.
The BP 2014 States that Yel(Iive) may be used on the label.

Uses and Administrãtìon
Yellovv íever vacdnes are used for active immunisation 
against yellovv fever. Immunity is usualỉy established vvithin 
about 1 0  days of administration and persists for many years. 
Only one dose is requữed for immunisation and is given by 
deep subcutaneous injeaion; the dose (0.5 mi) is the 
volume containing at least 1000 mouse LD50 units.

In the UK, immunisation against yellovv íever is 
recommended for laboratory vvorkers handUng iníeaed 
material, for persons travelling through or living in areas of 
inỉection. and for travellers enteríng countries whích 
requứe an International Certihcate of Vacdnation. The 
immunity produced may last for life although oỉhdally an 
International Ceróhcate of Vacdnation against yeUovv íever 
is valid only for 10 years stardng 10 days after the primary 
inununisation and only if the vacdne used has been 
approved by WHO and given at a designated centte.

Vacdnation under 9 months of age is not generally 
recommended (see Adverse EKects and Precautíons, 
p. 2425.1).
G e n e ra l  re fe re n c e s .
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bnmunisaỉion schedules. The 17D (Rockeíeller) yellow 
íever vacdne is now the only yellovv íever vacdne pro- 
duced. 1-2 The quantity available in the world has been lim- 
ited and its relatívely short hall-lile does not permit the 
accumulation of large stocks. The demand for the vacdne 
is also somevvhat irregular, being suddenly high during 
epidemics and low durìng inter-epidemic periods.

In Aừica and in South America two diíferent strategies 
for yelIow íever immunisation have been íollovved. 1-2 
Firstly, an emergency ũnmunisation programme takes 
place once an outbreak has begun, in an attempt to lũnit the 
spread oí iníection by immunising all persons.in the focus, 
regardless of theữ íormer immune status. One disadvantage 
is that immunity does not appear until 7 days after 
immunisation and deaths may be expeaed to occur in the 
interim period. Secondly, a routine mass immunisanon

All cross-reíerences refer to entries in Volume A
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