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

In the UK a similar vaccine (Ambirix, GSK) is licensed for
primary immunisadon in a 2-dose schedule for children
aged 1 to 15 years; the second dose is given between 6 and
12 months after the first.

Reviews.

1. Murdoch DL et al. Combined hepatitis A and B vaccines: a review of
their immunogenicity and tolerability. Drugs 2003: £3: 2625-49.

2. Van Damme P, Yan Herck K. A review of the efficacy, immunogenicicy
and wierabilllty of a combined heparitis A and B vacdne. Expert Rev
Vacrine 2004; 3: 249-67.

). Zuckerman JN. Vacdnation against hepatitis A and B: developments,
depioyment and delusions. Curr Opin Infect Dis 2006; 19: 456-9.

4. Hewleu AT. Combined bepaiitis A and B vacdne: providing a bright
future for preventing hepatitis. Expert Opin 8io/ Ther 2009: 9: 1235-40.

Adverse Effects and Precautions

As for vaccines in general. p. 2375.1.
See also under Hepatitis A Vaccines, p. 2389.1, and
Hepatitis B Vaccines, p. 2390.3.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre , classifies combined hepatitis
A and B vaccine as not porphyrinogenic; it may be used as
a drug of first choice and no pxecauuons are needed.’

L. The Drug lor Acute ac: hup:.
drugs-porphyria.org (accessed 02/11/1 1)
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Single-ingredient Praparafions, Arg.: Twinrix; Austral.: Twinrix;
Austrig: Twinrix; Belg.: Twinrix: Braz.: Vacina Comb. Contra
Hepatite A e B; Canad.. Twintixc Chile: Twinrix; China: Bilive
(&R K); Twinrix (MAMILE); Cz.. Ambirx; Twinrix; Denm.:
Ambirix; Twinrix: Fin.: Twinrix; Fr.: Twinrix; Ger.: Twinrix;
Gr.. Twinrixx Hong Kong: Twinrix; Hung.. Twinrix; Indon.:
Twinnix; Iri.: Ambirix: Twinrix: Isrqel: Twinrix; ftal.: Twinrix;
Malaysia: Twinrix; Mex.: Twinrix; Neth.: Ambirix; Twinrix;
Norw.: Twinrix; NZ: Twinrix; Philipp.: Twinrix; Pol.: Ambirix;
Twinrix; Pert.. Ambirix; Twinrix: S.Afr.: Twinrix: Singapore:
Twinrix; Spain: Twinrx; Swed.. Ambirix; Twinrix Switz.:
Twinrix; Thai.: Twinrix: Turk.: Twindix: UK: Ambirix: Ambrix:
Twincix; Ukr.: Twinrix (Tsispuxc); USA: Twinrix; Venez.: Twin-
rix.

iol P .
Ph. Eur.: Hepatris A (Inactivated) and Hepatitis B (rDNA}
Vaccine (Adsorbed).

Hepadtitis A and Typhoid Vaccines

Vacunas de la hepatitis A y fiebre tifoidea.
ATC — K7CAI0.

Pharmacopoeios. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Hepatts A (Inactivated, Adsorbed) and
Typhoid Polysaccharide Vacdine; Vaccinum Hepatitidis A
Inactivatum Adsorbatum et Febris Typhoidis Polysacchar-
idicum). A suspension consisting of a suitable strain of
hepatitis A virus, grown in cell cultures and inactivated by a
validated method, and of purified Vi capsular polysaccha-
ride obtained from Salmonelia typhi Ty 2 strain or some other
suitable strain that has the capacity to produce. Vi
polysaccharide. The product is presented either as a liquid
mixture containing both components or as 2 separate
liquids which are mixed together immediately before use. It
should be stored at 2 degrees to 8 degrees, not be allowed to
freeze, and be protected from light.

Uses ond Administration
Combined hepattis A and ryphoid vaccines are used for

active immunisation. They contain either inactivated

HMI175 or GBM hepatitis A virus strains together with the
Vi capsular polysaccharide {from 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
before the risk of exposure to typhoid and hepatitis A. A
booster dose may be given after 6 to 12 months to provide
long-term protection.

Adverse Effects and Precautions

As for vaccines in general. p. 2375.1.

Preparations

Herpes Simplex Vaccines

Vacunas del herpes comun; Vacunas del herpes simple.

Profile

Several types of vacdnes against herpes simplex virus types
1 and 2 have been developed. They have been tried both in
oral and genital herpes infections. They are also being
studied for the prevention of infection in sexual partners of
patients with genital herpes.

Herpes simplex virus types 1 and 2 are widespread in
populations throughout the world. Herpes simplex virus
type 2 causes lifelong infection with significant morbidity.
Even with the availability of effective antiviral therapy, the
increasing burden of herpes simplex virus infection makes it
a suitable candidate for vaccine development. The incidence
of neonatal herpes infections has also increased and this risk
would also be add d by devel it of
vaccines. An additional benefit would be a reduced risk of
acquiring HIV infecton.

Vaccines for herpes simplex were first studied in the
1920s and many different types of vaccine have undergone
evaluation. They have included auto-inoculation of live
herpes simplex virus, whole inactivated vaccines, attenu-
ated live virus vaccines, modified live virus subunit
vaccines, cell culture-derived subunit vaccines, recombi-
nant glycoprotein subunit vaccines, disabled infectious
single cycde (DISC) vaccines, and nucleic acid (DNA)
vaccines.'?

Prophylactic vaccines against HSV-2 could be beneiicial if
they either shift the thréshold of infection i.e. increase the
dtre of virus necessary to cause infection, or if they prevent
clinical disease itself. An artenuated live virus vaccine based
on modified HSV-1 has been tested in clinical studies but
was poorly tolerated at the doses required to elicit an
immune response. Prophylactic vaccines including subunit
vaccines encoding virus glycoproteins and delivered with
adjuvants have shown some benefits. '

To date, no randomised clinical studies have shown
useful benefit from therapeutic vaccines for HSV-{ or HSV-
2, A therapeutic vaccine should prevent recurrences or at
least minimise their severity or duration. Heat killed, whole
virus vaccines from HSV-1 (Lupidon H) and HSV-2
(Lupidon G), and inactivated subunit vaccines have been
studied but have generally produced disappointing
results.'? Recombinant glycoprotein vaccines have also
been tested but again results have been disappointing.'?

1. Morrison LA. Vacdnes against genital herpes: progress and limitatons.
Drugs 2002; 62: 1119-29.

2. Sunberry LR. Clinicl wmials of prophylactic and therapeutic herpes
simplex virus vaccines. Herpes 2004; 11 (suppl 3): 161A-169A.
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Preparafions. Ital: Lupidon G; Lupidon H.

and vaginal cancers, as well as for boys and men from 9t0 26
years of age to prevent genital warts, and in both groups for
the prevention of anal cancer and anal intracpithelial
neoplasia. It is also being studied for the prevention of
cervical cancer in women between 27 and 45 years of age.

It is given in 3 doses of 0.5 mL intramuscularly. The first
dose may be given at any time between 9 and 26 years of
age; the second dose is given 2 months later, and the third
dose 6 months after the first dose.

A similar bivalent recombinant HPV vacdne, prepared
from a mixture of L1 capsid proteins of HPV types 16 and 18
and containing an adjuvant ASO4, is licensed for the
prevention of cervical cancer and pre-cancerous cervical
lesions in girls and women from 9 to 25 years of age (or
between 10 and 45 years of age in Australia). In Europe it is
also licensed for the prevention of pre-cancerous vulvar and
vaginal lesions. It is given inramusculardy in 3 doses of
0.5ml. The first dose may be given at any age in the
approved range; the second dose is given 1 month later, and
the third dose 6 months after the first dose.

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

Reviews and studies.

l. Keam Sl Harper DM. Human paplllmmvuus types 16 and 18 vaccine
rbed) {Cervarix . Drugs 2008; 68:

359-72.
. Stanley M. HPV vaccines: are they the answer? Br Med Buil 2008; 88: 59—
74.

w

3. Huang CM. Human papillomaavirus and vaccination. Maye Clin Proc
2008; 83: 701-6.

4. Flahenty DK Alkhateeb FM. Human papillomavirus quadrivalent
vacdne: & [ook behind the numbers. Ans Pharmacother 2009; 43: 740—4.

$. Mufloz N. # al. Safety, immunogenicity, and efficacy of quadrivalent
human popillomavirus (types 6, 11, 16, 18) recornbinant vaccine in
women aged 24-45 years: a randomised, double-blind crial. Zarcet 2009:
373: 1949-57.

6. ki B, e of. lae Vaccine HPY-007 Swdy Group.
Sustained efficacy and immunogenidry of the human papillomavirus
{HPV}-16/18 ASO4-adjuvanted vaccine: analysis of a randomised
placebo-controlled wial up 0 6.4 years. Lancet 2009: 374: 1975-83.

7. Kenter GG, ef 2l Yacdnation against HPV-16 oncoproieins for vulvar
intraepithelial neoplasia. N Engl J Med 2009: 361: 1838-47.

8. WHO. Human papillomavirus vaccdnes: WHO position paper. Wkiy
Epidon Rec 2009; 84 118-31. Also available at: hap:/fwww.whe.lnv/
wer/2009/wer8415.pdf {accessed 1!/06/10)

9. Campo MS, Roden u ?

hes J Viro! 20[0' u 1214-20.

10. Garland SM. Smith .vs Eunuu papillomavirus vaccines: current status
and future prospects. Drugs 2010; 70: 1079-98.

11, McCormack PL, Joura BA. Q human papill (types
6, 11, 16, 18) recombinant vaccne {Gardasil): a review of its use in the
prevention of preroalignant genital lesions. genital cancer and genital
warts in women. Drugs 2010; 70: 2449-74.

12. Palefsky JM, o al. HPV vaccine against apal HPV infection and anal
intraepithellal neoplasia. N Erg/ J Med 201 1; 365: 1516-85

13. Garnock-Jones KP, Giunllano AR. Qi human
(EPV) types 6, 11, 16, 18 vaccine: ﬁotmeprwmmnn(len(ulmmin
males. Driegs 2011; 71: 591-602.

14. Giuliano AR, et al. Efficacy of quadrivalent HPY vaccine against PV
infecion and disease in males. N Engl J Med 2011; 364 401-11.
Correction. ibid: 1481.

15. McKeage K. d human
{8PV) !Yp5 16 aud [8 vacdne (Caunx) a review of its use in che

cervical leslons and cervical cancer causally

i B. ASO4

Single-ingredient
Rus.: Herpovax ([epnosaxc); Vitaherpavac (| P
Switz.: Lupidon H+G.

Human Papillomavirus Vaccines

HPV Vaccines; Human Papilloma Virus Vacdines; Vacunas def
virus del papiloma humano. )

ATC — J07BMO1.

UNII — 23CVUUWF4) (human * papillomavirus antlgen),
61746090DY (hurnan papillomavirus type 6 L1 capsid protein
antigen); Z845VHQS1P (human papillornavirus type 11 L1
capsid protein antigen); 6LTE2DNX63 (human papillomavirus
type 16 L1 capsid protein antigen); J2D279PEMS (human
papillornavirus type 18 L1 capsid protein antigen); 7XB76X2Y7T
thuman papillomavirus type 16 L1 capsid protein residues 2-
471 antigen); M7HICF9GOZ thuman papillomavirus type 18 L1
capsid protein residues 2472 antigen). '

Pharmacopoeias. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: ( Human Papillomavirus Vaccine (rDNA):
Vaccinum Papillomaviri Humani (ADNr)). A preparation of
purified virus-like particles composed of the major capsid
protein of one or more human papillomavirus (HPV)
genotypes, that is obtained by recombinant DNA
technology. It may contain an adjuvant. It should be stored
at 2 degrees to 8 degrees, not be allowed to freeze, and be
protected from light.

Uses and Administration

Propristary Preparations (details are given in Volume B)
Single-ingredient Preparafions. Austral: Vivaxim: Awustria
Hepatyrix; VIATIM; Canmad.: Vivaxim; Fr.: Tyavax; Ger.: Hepa-
tyrix; VIATIM: Hong Kong: Vivaxim; Irl.: Hepatyrix; VIATIM;
Israel: Hepatyrix: Malaysia: Vivaxim; Neth.: VIATIM: NZ:
Heparyrix; Vivaxim; Port.: VIATIM: UK: Hepatyrix; VIATIM.

All cross-references refer to entries in Volume A

A quadrivalent recombinant human papillomavirus (HPY)
vaccine, prepared from purified virus-like particles of the
capsid protein L1, is used in girls and women from 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

x:lalzd w0 c:nlln oncogenic HPY types. Drugr 2011; 71: 465-88.
ls.smmadmmdmmmﬂd:mlnwplm
i human of men who have
sex wuh men: 3 nonconcurrent cohort study. Clin Infecr Dis 2012; 54¢
891-8.

Vaccine development and efficacy. There are more than
100 known human papillomavirus (HPY) genotypes; at
least 13 of these can cause cervical cancer and are also
assodiated with other anogenital cancers and cancers of
the head and neck. Genotypes 16 and 18 cause about
70% of all cervical cancers, while genotypes 6 and 11 can
cause genital warts. HPV is highly ransmissible with risk
of infection being highest soon after sexual activity begins.
Asymptomatic and transient infection occurs in most peo-
ple at some time in their life. However, the fact that more
than 99% of cases of cervical cancer diagnosed are asso-
cated with the presence of sexuaily transmitted human
papillomavirus DNA has prompted the possibility of
vaccine development
Viral recombinant proteins are being studied as antigenic
components of both prophylactic and therapeutic
vacdines.!"”: Prophylactic vaccines are based on the
recombinant capsid proteins L1 or L2 which self-assemble
into virus-like particles which induce antibodies that in turn
neutralise the infecting virus. Two such vaccines (a
quadrivalent HPV vaccine effective against types 6, 11, 16,
and 18 and a bivalent, adjuvanted HPV vaccine effective
against types 16 and 18) are licensed in several countries.
The bivalent vacdne was also reported to be effective
against non-vaccine types 31, 33, and 45.1° The prophylactic
vaccines have no therapeutic effects and therefore cannot
be given to women with persistent HPV infection, who are
at risk of developing cervical cancer. Furthermore,
vaccination does not appear to provide protection against
progression to cervical intracpithetial neoplasia induced by
HPV present at the time of vaccination. However, analysis of
pooled data from 2 follow-up studies!! found that
irrespective of causal HPV type, previous vaccination with




Hepotitis A and Typhoid Vaccines/Influenza Vaccines 2393

the guadrivalent HPV vaccine in women who had been
diagnosed and treated for cervical and vulvar or vaginal
disease was associated with a 35 to 46% reducdon of
subsequent HPV related disease (xnduding high grade

The develop of therapeutic vaccines would
benefit those women already positive for HPV DNA.%32
Therapeutic vaccines are based on the viral oncogenic
proteins E6 and E7 and are designed to induce cell-mediated
immune responses to eliminate infected cells; vaccine
candidates are undergoing phase Il evaluation. There is also
some preliminary study being conducted into the possibility
of a ‘chimeric’ vaccine combining both prophylactic and
therapeutic components, but the immunogenidty and
efficacy of such vaccines are unknown.

Por it to be claimed justifiably that a prophylactic vaccine
prevents cervical cancer, it is necessary to show that such a
vacdne not only prevents infection but also prevents cancer
itself, or at least a defined precursor of disease. Since any
placebo-connrolled study defining established cancer as an
end-point would clearly be unethical, an appropriate
compromise is to use the appearance of high-grade dysplasia
or pre-cancerous lesions as an end-point, this being
regarded as a direct precursor to cervical ancer requiring
treatment. However, true pre-cancerous lesions of this kind
are relatively unusual in current practice and therefore
phase T studies require tens of thousands of subjects in
order to establish this efficacy.?

Guidance and technical information on HPV, HPV-
related diseases, and HPV vaccines has been produced by
WHO.!? They consider HPV vaccines to be highly effective
among females not exposed to HPV vaccine genotypes at the
time of their first vaccination and that the target group for
vaccination will probably be preadolescent girls (about 9 to
12 years of age). Guidelines for the use of HPV vaccine for
the prevention of cervical cancer have been developed in
the USA by the CDC,'* the American Cancer Sodety’® and
the American Academy of Pediatrics (AAP).'* These
authorities rec d routine ination for all girls 11
to 12 years of age, although girls as young as 9 years of age
may be vaccinated at the discretion of their doctor. Catch-up
vaccinations may be given to older girls and young women
who have not received or completed a vaccine course.
Guidelines have also been developed in the USA'7 and
Australia'? for the use of quadrivalent HPV vaccine in males.
The CDC and the AAP recommend routine vaccination of
males 11 to 12 years of age, although the vaccination series
can be started at 9 years of age. Catch-up vaccination
courses are recommended for older males aged 13 to 21
years who have not received or completed a vaccine course;
males aged 22 to 26 years may also be vacdnated. In the UK
the Joint Committee on Vaccination and Imr tion!®
recommends routine vaccination of all girls 12 to 13 years of

age. Catch-up vacd is rec ded for girls under
18 years of age.
1. Galloway DA. Papillomavirus vaccines in clinical mials. Lancet Infa:Dlx
2003; 3: 469-75.

2. Lehtinen M, Paavonen 1. Effectiveness of preventive human
papillomavirus vaccination. iw J STD AIDS 2003; 14: 787-92.

3. Japsen KU, Shaw AR. Human vaccines and pf
of cervical cancer. Annu Rev Med 200¢; 55: 319-31.

4. Mandic A, Vujkov T. Human papillomavirus vaccine as a new way of
preventing cervical cancer: a dream or the future? A Oncol 2004; 13:
197-200.

5. Roden RBS. & al. Vaccination 1o prevent and treat cervical cancer. Hum
Pathol 2004; 33: 971-82.

6. Lowndes CM. Gill ON. Cervical cancer. human papillomavirus, and
vaccination. BMJ 2005; 331: 915-16.

7. Harper DM. et ol Efficacy of a bivalent Ll virus-like particle vaccine in
pr of with human pspi types 16 and 18 in
young women: a andomised cﬂnmlld wial. Lanart 2004; 364: 1757-65.

8. Poland GA, etal. and iclty of a novel vaccine
for human 16: a 2-year randomized dinical

18. Deparunent of Health and Ageing. The Australian Imnunisation Handbook
10th edition, 2013, Availsble at: hup://www. health.gov.au/internet/
immunise/publishing. ns(lcam:ml!!l905!6651)403(:?

who received the vaccine and those who received placebo.
It is, nevertheless, recommended that vaccination should

cAzs 8CA ot 4 15/04113) be postponed umiil after completion of pregnancy; if
19. Health Report. HPY 10 begin in me pregnancy occurs before the vacdnation course has been
UK tn Autumn 2008 {issued 2 2008). lable at: hrpe// | compl the r x doses should be given after
www.hpa.org.uk/hpr/archives/2007/news2007/news4407.him re: completion.
{accessed 07/04/08) pregnancy completion.

| papillomatosis. A 5-year-old girl with recur-
rent laryngeal papilloratosis due to human papilloma-
virus type 11, who had required frequent surgical treat-
ment, recovered completely after recelving a 3-dose
course of quadrivalent buman papillomavirus vacdne; the
patient was still disease free 17 months after vaccination.!

1. MudryP, et dl. geal
with human papillomsavirus vaccination. Arch Dis Child 2011; 96: 476-7.

Adverse Effects and Precautions

As for vacdnes in general, p. 2375.1.

Breast feeding. In mothers given the quadrivalent recom-
binant human papillomavirus vaccine or placebo during
clinical studies, the rates of adverse reactions in the
mother and in the breast-fed infant, as well as vaccine
immunogenicity, were comparable in the 2 groups. Based
on apparently the same data the UK licensed product
information states that the vaccine can be given to breast-
feeding women whereas the US information recommends
caution. UK licensed product information for the bivalent
vaccine recommends it should only be used when the
benefits outweigh the possible risks.

Effects on the nervous syslem. Demyelinating disease!-*
and neuromyelitis optica* have been temporally assodated
with human papillomavirus vaccinations, although causal-
ity has not been confirmed.

1. Sutton L e af. CNS

and q HPV

These findings and recommendations are supported by a
literature review! (up to August 2010) that found no
increased risk of adverse pregnancy outcomes or
malformations for the 369 pregnancies that occurred within
30 days of receiving a human papillomavirus vaccine.

1. Forinash AB, et a/. Safety of the HPV bivalent and quadrivalent vaccines
during pregnancy. Amn Pharmacother 2011; 45: 258-62.

Preparations
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Single-ingredient Preparations, Arg.: Cervarix; Gardasil: Austral.:
Cervarix: Gardasil: Austria: Cervarix; Gardasil; Belg.: Cervarix;
Gardasil; Canad.: Cervarix; Gardasil; Chile: Cervarix; Gardasil;
Cz.: Cervarix; Gardasil; Silgard: Demm.: Cervarix; Gardasil; Sil-
gard; Fr.: Cervarix; Gardasil; Ger.: Cervarix; Gardasil; Gr.: Cer-
varix; Gardasil; Hong Kong: Cervarix; Gardasil; Hung.: Cervar-
ix; Silgard; India: Gardasil; Indonm.: Cervarix; Gardasil; Irl:
Cervarix; Gardasil; Sllgard, t:rnel Ccrvmx, Gardasil; Jtal.: Cer-
varix; Gardasil: Jpm: d iag. Cervarx; Gardasil;
Neth.: Cervarix; Gardasil; Silgard; Norw.: Cervarixt; Gardasil;
NZ: Cervarix; Gardasil; Philipp.: Cervarix; Gardasil; Pol: Cer-
varix; Gardasil; Silgard: Port.: Cervarix: Gardasil; Silgard; Rus.:
Cervarix (llepsapmxc); Gardasil (Iapmacur); S.Afr.: Cervarix;
Gardasil; Singapore: Cervarix; Gardasil; Spain: Cervarix; Garda-
sil; Swed.: Cervarix; Gardasil; Switz.: Cervarix; Gardasil; That.:
Cervarix; Gardasil; Twrk.: Cervarix; Gardasil: UK: Cervarix;
Gardasil; Ukr.: Cervarix {Llepsapuxc); Gardasil (Fapaacun); USA:
Cervarix; Gardasil.

rations
Ph. Bur.: Human Papillomavirus Vacdne (rDNA).

Muit Scier 2009; 13: 116-19
2. Alvarez-Soria MJ, & al. v
vacunacidn del papilomavirus humano. Xev Neural 2011; 57.472-6
3. ChanglJ, eral ting disease and poly human
vkusvacdmdon.)ﬂmlemPsyd«my)Oll 82: 1296-8.
4. Menge T. aal optica g human
vacdnation. Neurology 2012; 79; 285-7.

Incidence of adverse effects. Up to September 2009, more
than 26 million doses of quadrivalent recombinant human
papillomavirus vaccine (QHPV) had been distributed in the
USA and 15037 adverse events after vaccination had been
reported to the Vaccine Adverse Bvent Reporting System
{VAERS). Ninety three percent of these reports were con-
sidered to be non-serious and 7% serious. Non-serious

adverse effects included syncope (sometimes with tonic-

donic movements and other seizure-like activity), pain
and swelling at the injection site, dizziness, fever, nausea,
headache, hypersensitivity reactions, and urticaria. Serious
adverse effects reported after vaccination induded Guil-
lain-Barré syndrome, transverse myelitis, pancreatts,
auto-immune disorders, motor neurone disease, and
anaphylaxis, Venous thromboembolic events had also
been rarely reported; but most people who reported these
adverse events had a risk factor, such as the use of an oral
contraceptive. There had been 44 deaths reported after
vaclciznaxion: 27 of which were confirmed and followed
up. ' -
‘When compared with other vacdnes, most of the adverse
effects for qFIPV were not more {requent. Furthermore, no
unusual pattern or clustering of deaths or serious adverse
effects was fgund that might suggest that the vacdne was
ble

trial. Mavo Clin Proc 2005; 80: 601-10.

9. Cid-Arregui A. Therapeutic vaccines against human papillomavirus and
cerviaal cancer. Oper Virol J 2009; 3: 67-33.

10. Paavonen J, o al. Efficacy of human papiliomavirus (HPV})-16/18 ASO4-
adjuvanted vaccine against cervical infection and precancer caused by
oncogenic HPV types (PATRICIA): final analysis of a double-blind,
randomised study in young women. Lamar 2009 374 30I-i4.
Correction. ibid.; 376:1054.

11. Joura EA. et al. for the FUTURE I and 1l Study Group. Effect of the
human (HPY) q o vaccine in a sabgroup of
women withtzmajmdvmmmmepooledmﬂmd
twial data. BMJ 2012; 344: e1408.

12, Hildesheim A, « ol. Effect of human papillomavirus 16/18 L1 viruslike
partidde vaccine among women with preexisting infection: a
randomized trial JAMA 2007; 298: 743-53.

13, WHO. Humaen paptiliomavirus and HPV waccines: technical

In the UK the bivalent recombinant human papilloma-
virus vaccine is given as part of the immunisation
programme. At the end of July 2009, at least 1.4 million
doses had been given and 2195 reports of adverse events
after vaccination had been received by the MHRA. The most
commonly reported adverse effects were dizziness, head-
ache, nausea, pain in extremity (mainly sore arm), syncope,
vomiting, malaise, fatigue, fever, and rash, Other adverse
effects reported include 13 reports of chronic fatigue
syndrome, 1 report of Guillain-Barré syndrome, and 1
report of facial palsy.’

1. sMeMnd Postlicensure safety surveillance for quadrivalent human

for
policy-makers and health profasionaks. Geneva: WHO, 2007, Available ac
hitp://www.who.int/vaccines-documents/DaocsPDF07/866.pdt
(accessed 26/06/07)

14. CDC. FDA licensure of bivalent human papiliomaviros vaccine (HPV2,
Cervarix) for use in females and updated KPV vaccination
recommendations from the Advisory G

vac:mc JAMA 2009; 302; 750-7.

Practices {ACIP}. MMWR 2010; 5%: 626-9. Cun!mnn id.; 1184,

15. Saslow D, et #.. American Cancer Sodetry guidelines for human
papillomavirus (HPV) vacdne use to prevent cervical cancer and its
precursors, CA Camcer J Clin 2007; 572 7-28. Also avaflable ac hup://
caonline. 7 26/06/07)

16. American Academy of Pediatrics Committee on Infectious Diseases, HPY
vaccine recommendstions. Pesiarrias 2012; 129 602-5. hup://pediatrics.
sappublications.arg/content/129/3/602.full.hum) (acoessed 04/04/12)

17. CDC. Recommendations on the use of quadrivalent human-
papillomavirus vaccine in males—Advisory Committee on hnmuniza-
ton Practices (ACIP), 2011. MMWR 20]1: 60: 1703-8.

Influenza Vaccines

g Vacones Vacuna la‘gnpe ﬂpomsorpunnosnue
BaKumHb;
ATC — X07880%; 1078302, 1073803

Pharmacopoeias. Many pharmacopoeias, including Eur.
{see p. vil), have monographs.

Ph. Eur. 8: (Influenza Vaccine (Whole Virion, Inactivated);
Vaccinum Influenzae Inactivatum ex Viris Integris
Pracparatum). A sterile agueous suspension of a suitable
strain or strains of influenza virus types A and B, either
individually or mixed, grown individually in embryonated
k"Hen eggs and inactivated so that they retain their antigenic
properties. The stated amount of haemagglutinin antigen
for each strain present is usually 15 micrograms per dose.
Suitable strains of influenza virus are those recommended
by WHO. An antimicrobial preservative may be added. The
vaccine should be stored at 2 degrees to 8 degrees, not be
allowed to freeze, and be protected from light.

The BP 2014 states that Flu may be used on the label.

The BP 2014 directs that when Inactivated Influenza
Vaccine or Influenza Vaccine is prescribed or demanded and
the form is not stated, Influenza Vaccine (Whole Virion,
Inactivated), Influenza Vaccine (Split Virion, Inactivated),
or Influenza Vaccine (Surface Antigen, Inactivated) may be
dispensed or supplied.

Ph. Eur. 8: (Influenza Vaccine (Split Virion, Inactivated);
Vaccinum Influenzae Inactivatum ex Virorum Fragmentis
Praeparatum). A sterile aqueous suspension 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 the integrity of the virus
particles has been disrupted without diminishing their
antigenic properties. The stated amount of haemaggliutinin
antigen jor each strain present is usually 15 micrograms per
dose. Suitable strains of influenza virus are those
recommended by WHO. An antimicrobial preservative
may be added. The vaccine should be stored at 2 degreesto 8
degrees, not be allowed to freeze, and be protected from
light.

The BP 2014 states that Flu may be used on the label.

The BP 2014 directs that when Inactivated Influenza
Vaccine or Influenza Vaccine is prescribed or demanded and
the form is not stated, Influenza Vaccine (Whole Virion,

Inactivated), Influenza Vaccine (Split Virion, Inactivated),
Vaccine (Surface Antigen, Inactivated) may be

2. CDC. Reparts of health g s updaled

Sth 2009). ilable at hup: .
4 huml 23411109)

3. MHRA. Human papiik {HPV) il
ywnfnyrzvl;w Dm,s-fnyumwzom 3:5-8. Avaxhblcn.lmpl/
www.mhra.gov. cplg’ GET_FIL or Infl
CONOS981 ! hod: ! d d
26/08/10)

Pregnancy. Although specific studies of the quadrivalent
and bivalent recombinant human papillomavirus vaccines
in pregnant women have not been conducted. some
women during clinical development did receive the
vaccine in pregnancy. Overall, the proportions of pregnan-
cies with an adverse were ble in those

The symbol t denotes a preparation no longer actively marketed

dispensed or supplied.

Ph. Eur. 8: (Influenza Vaccine (Surface Antigen,
Inactivated); Vaccinum Influenzae Inactivatum ex Corticis
Antigeniis Praeparatum). A sterile suspension consisting
mainly of haernagglutinin and neuraminidase antigens of a
suitable strain or swains of influenza virus types A and B

cither individually or mixed, grown individually in
embryonated hen eggs and inactivated so that they retain
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their antigenic properties. The stated amount of haem-
agglutinin antigen for each strain is usually 15 micrograms
per dose. It may contain an adjuvant. Suitable strains of
influenza virus are those recommended by WHO. An
antimicrobial preservative may be added. The vaccne
should be stored at 2 degrees to 8 degrees, not be allowed 10
freeze, and be protected from light.

The BP 2014 states that Flu or Flu{adj) may be used on the
label as appropriate.

The BP 2014 directs that when Inactivated Influenza
Vaccine or Influenza Vaccine is prescribed or demanded and
the form is not stated, Influenza Vaccne (Whole Virion,
Inactivated), Influenza Vacdne (Split Virion, Inactivated),
or Influenza Vaccine {Surlace Antigen, Inactivated) may be
dispensed or supplied.

Ph. Eur. 8: (Influenza Vaccine (Surface Antigen,
Inactivated, Virosome); Vaccinum Influenzae Inactivatum
ex Corticis Antigeniis Praeparatum Virosomale). A sterile
aqueous suspension consisting mainly of haemagglutinin
and neuraminidase 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 with phospholipids and
without reducing the antigenic properties of the antigens.
The stated amount of haemagglutinin antigen for each
strain is 15micgograms per dose. Suitable strains of
influenza virus are those recommended by WHO. An
anumicrobial preservative may be added. The vaccine
should be siored at 2 degrees to 8 degrees, not be allowed to
freeze, and be protected [rom iight.

The BP 2014 states that Fiu may be used on the label.

Ph. Eur. 8: (Influenza Vaccine (Whole Virion, nactivated,
Prepared in Cell Cultures); Vaccinum Influenzae Inactiva-
tum ex Cellulis Virisque Integris Pracparatum). A sterile
aqueous suspension of a suitable strain or strains of
influenza virus 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 their antigenic properties. It may contain an
adjuvant. The stated amount of haemagglutinin antigen
for each strain present is usually 15 micrograms per dose.
Suitable strains of influenza virus are those recommended
by WHO. An antimicrobial preservative may be added. The
vaccine should be stored at 2 degrees to 8 degrees, not be
allowed to freeze, and be protected from light.

The BP 2014 states that Flu or Flu (adj) may be used on the
label as appropriate.

Ph. Eur. 8: (Influenza Vaccine (Surface Antigen,
Inactivated, Prepared in Cell Cultures); Vaccinum Influ-
enzae Inactivatum ex Cellulis Corticisque Antigeniis
Praeparatum). A sterile aqueous suspension of a suitable
strain or strains of influenza virus 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 their antigenic properties. It
may contain an adjuvant. The stated amount of haem-
agglutinin antigen for each strain present is usually
15 micrograms per dose. Suitable strains of influenza virus
are those recommended by WHO. An antimicrobial
preservative may be added. The vaccine should be stored
at 2 degrees to 8 degrees, not be allowed to freeze, and be
protected from light.

The BP 2014 states that Flu or Flu (adj) may be used on the
label as appropriate.

Nomenclature of strains. The strain designadon for influ-
enza virus types A, B, and C contains: a description of the
antigenic specificity of the nucleoprotein antigen (types A,
B, or C) {an internal antigen, the matrix antigen, has also
been described); the host of origin (if not man, including
if appropriate, the inanimate source); the geographical ori-
gin; the strain number: and the year of isolation; e.g. A/
lake water/Wisconsin/1/79. For type A viruses the anti-
genic description follows (in parentheses) including the
antigenic character of the haemagglutinin (e.g. H1) and
the antigenic character of the neuraminidase {e.g. N1).
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 strain description to indicate the recombinant nature
of the virus, e.g. A/Hong Kong/1/68(H3N2)R. In addition
the strain of origin of the K and N antigens of antigenic
hybrid reconbinant A and B viruses should be given, e.g.
A/BEL/42(H1)—Singapore/1/57(N2)R.!

1. Assaad FA, e al Revision of the system of nomenclature for influenza

viruses: a WHO Memorandum. Bull WHO 1980; 58: 585-91.

Uses and Administration

Influenza vaccines are used for active immunisation against
seasonal influenza.

All cross-references refer to entries in Volume A

Three types of the influenza virus occur, namely types A,
B. and C, and the formulation and compesition of influenza
vaccines is constanty reviewed with changes made to
accommodate the antigenic shifts and drifts of the influenza
virus. Recommendations concerning the antigenic nature of
influenza vaccines are made annually by WHO. Currently,
influenza vaccines are mainly of the inactivated type and
are available as split-virion vaccines or as various surface-
antigen vaccines (including virosomal products); whole-

120372004 (H5N1) influenza virus strain). Although the
vaccine will not be commerdally available, it has been
licensed by the FDA and will be induded in the Natonal
Stockpile in the USA for use in the event that the H5N1
virus develops the ability to become readily oransmissible
from human to human.! In the EU, a monovalent, whole
viron, vero-cell derived, inactivated vacdne containing
the A/Vietnam/1203/2004 (H5N1) influenza virus strain is
avaﬂable (Vepacel: Baxter, EU). Targeted use of stockpiled
prep ic influenza vaccines during the pandemlc alert

virion vaccines are now seldom used. Live at d
influenza vaccines against influenza virus types A and B are
also available.

Influenza vacdnation is generally recommended for
persons considered to be at spedal risk, particularly the
elderly, those with chronic heart disease, chronic respir-
atory disease including asthma (but see Asthma, under
Precautions, p. 2395.3), chronic hepatic, neurological, or
renal disease, diabet:s mellitus, and patients who are
ssed. Vacd is also recc ded for
residents, particular]y elderly persons and children, in
closed institutions. Medical personnel and other persons at
risk [rom infection through contact with infected patients
should also receive vaccinadon. In the USA, annual
vaccination of all children from 6 months to 18 years of age
and ail adults from 50 years of age is recommended.
Vaccination usually produces immunity after about 14 days,
lasting for about 6 monihs 1o | year. Injections are therefore
scheduled annually so that the period of maximum
immunity coincides with the usual period of influenza
infection. In the UK and USA, they are generally given
between September and early November.

Influenza vaccines are usually given in the UK by deep
subcutaneous injection or intramuscular injection. The
preferred site for injection is the deltoid muscle in adults
and older children and, in infants and young children, the
anterolateral aspect of the thigh. The recommended dose is
0.5 mL for 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 after the first if receiving the vaccine for the first time.
In the USA. a single intramuscular dose of 0.5 mL of a high-
dose inactivated influenza vaccine, containing 60 micr-
ograms per viral strain (180 micrograms per 0.5 mL), may be
given for active immunisation of adults 65 years of age and
older.

An inactivated intradermal seasonel influenza vaccine
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 single dose of 0.1 mL.

The live artenuated influenza vaccine is given
intranasally, in a dose of 0.2mL (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 vacdnated
against seasonal influenza should be given a second dose at
least 4 weeks after the first if receiving the vaccine for the
first time. )

Current commerdally available seasonal influenza
vaccines are not effective against avian influenza virus
H5N1 but most are effective against pandemic (HIN1) 2009
influenza. For further information on vaccines against these
influenza strains, see below.
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Avian influenza vaccine. Since 1997, infection of humans
with avian influenza virus HSN1 has been reported and is
associated with high mortality. Although the current
HS5N1 influenza strains appear not to be transmissible from
human to human, it is of major concem that further
mutations or mixing with human influenza strains could
convert H5N1 to a strain that would spread from human
to human and cause a serious pandemic. Candidate avian
influenza vaccines have been investigated and Sanoff Pas-
teur, USA has developed a vaccine (monovalent, split
viron, inactivated vacdme containing A/Vietnam/

penod or in the early stages of a pandemic aims to reduce
the ¢ es of an in outbreak while specific
vaccines against the novel pandemic virus are being devel-
oped.?

1. FDA. FDA oews: FDA approves first U.S. vaccine for humans against the
avian influenza virus HSN1 (issued 17th April 2007). Available at
brtp://www.fda.go P
2007/ucm 108852, himn {accessed 26/08/10)

2. Plosker GL. A/H5N1 prepandemic influenza vaccine (whole virion, vero
celi-derived, inactivated) [Vepacel]. Drugs 2012; 72: 1543-57.

Pandemic (HINT) 2009 influenza. An influenza outbreak
in humans, first detected in Mexico in April 2009 and
known as swine flu, was due to a new strain of influenza
A virus, subtype HINI that transmitted sufficiently easily
from person-to-person to be of concern for a pandemic.
Infections have been reported worldwide and deaths have
occurred: on 11th June 2009 WHO declared a worldwide
pandemic. No effective vaccine was immediately available,
and an evaluation by the CDC' found that vacdnation
with recent (2005 to 2009) seasonal influenza vaccines
was unlikely to provide protection against the pandemic
vitus.

The first vaccines againsi this pandemic influenza A
strain were approved in September 2009. Methods used to
develop and produce these vaccines were similar to those
used for seasonal influenza vacdne and the A/California/
07/2009 (HIN1) strain of virus was used in their production.
The FDA bas approved 4 monovalent vacdnes; 3 are
inactivated and given intramuscularly, while 1 is a live
vaccine and is given intranasally. The EMEA has approved 2
monovalent inactivated vacdnes containing adjuvants;
both are given by intramuscular injection. Guidelines for
the use of these vaccines have been developed.** WHO has
recommended that an A/California/07/2009 (HIN1) strain
of virus be induded in the influenza vaccine for the 2012-
2013 northern hemisphere influenza season.®

1. CDC. Serum cross-reactive antibody response to a novel influenza A

(HIN1) virus after whh seasonat i vaccine. MMWR
2009; 38: 521-4. Also available at: hup: cde.
mm5819.pdf {accessed 22/05/09)

2. National Center for Immunization and Respiratory Diseases, CDC. Use of
influenza A (HIN1) 2009 vacdne: ions of the
Advisory Commitiee on Immunization Practices (ACIP), 2009. MMWR
2009: 38 (RR-10): [-8. Also available at: hutp://www.cdc gov/mmwr/!
PDF/ry/rr5810.pdf (accessed 2$/09/09)

3. WHO. WHO recommendstions on pandemic (HINI) 2009 vacdnes:
pandemic {HIN1} 2009 bricflng note 2 {issued 13|.h July. 1009)
Available at  hup://t who.il
vaccine_ 2009071 index.html 4
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2009-2010. Message from the Chief Mcdical Officer, Sir Liam Donaldson
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Adverse Effects

As for vaccines in general, p. 2375.1.

Local and systemic reactions may occur but are usually
mild. Fever and malaise sometimes occur and severe febrile
reactions have been reported particularly on giving whole-
virion vacdne to children, although this type of vacdne is
seldom used now. Flu-like symptoms may follow the use of
live, attenuated vaccines.

Various neurological syndromes have been temporally
associated with use of influenza vaccine, the most notable
report being of the Guillain-Barré syndrome occurring aftel’
vaccination with inactivated swine influenza vaccine ia
1976 (see p. 2395.1).

Effects on the blood. Autcimmune haemolytic anaemia
has been reported in two elderly women 2 to 3 days after
vaccination with an adjuvanted (MF59) influenza vacdne.
Both women were mreated with intravenous corticosteroids
and other supportive treatment; one women died within
48 hows while the dinical condition of the other
improved. The mechanism for this reaction is probably
molecular mimicry, although the role of adjuvants cannot
be excuded.!

I S.etal A hemolytic anemfa MF59-
vacdne a report of two cases. At

Ph’lﬂnmﬂwr 2011; 45: ¢8.

Effects on the eyes. For a discussion of bilateral eye red-
ness, occurting as part of an oculorespiratory syndrome
after influenza vacdnation, see p. 2395.2.
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Effects on the nervous system. BELL'S PALSY. Between Octo-
ber 2000 and April 2001, the Swiss Drug Monitoring Cen-
we and the University of Zurich received 46 reports of
Bell's palsy occurring in patients who had used an inacti-
vated intranasal influenza vaccine {Nasalflu). The manu-
facturers suspended distribution of the vacdne and, after a
subsequent study’ suggested a strong assodation between
the vaccine and the development of Bell’s palsy, it was
withdrawn from dinical use.

1. Mutsch M,  «l. Use of the inactivated intranasal influenza vaccine and

the risk of Bell's palsy in Swirzerland. N Engl J Med 2004; 330: 896~903.

ENCEPHALOMYELTIS SYNDROME. Three cases of acute ence-
phalomyelitis syndrome have been reported in Australia
following vaccination with a pandemic (HIN1) 2009 influ-
enza vacdne in previously healthy adults. They were all
treated with intravenous methylpredanisolone for 3 to 5
days; symptoms improved and weakness resolved in all 3
patients, although, in one panem. the paraesr.hesu per-
sisted for 3 weeks after treatment.! - .

1. Denholm JT, et al. Acute with

HINI 09 influenza vacdnation. Nnunb,y 2010; 75: 2246-8.

GUILLAIN-BARRE SYNDROME. In 1976 a limited outbreak of
influenza in the USA caused by a virus closely resembling
the swine influenza virus led to the use of a killed swine
influenza virus vaccine.! After about 45 million doses of
the vaccine had been given the vaccination programme
ceased because :hem was some evidence of a temporal
association between vaccination and the anset of a paraly-
dc polyneumpar.hy of the Guillain-Barré type. An epide-
miologic and clinical evaluation of these cases suggested a
definite link between vaccnation and the onset of the
syndrome with extensive paralysis but no assodation with
the onset of limited motor lesions.

Surveillance systems have since investigated any possible
link with the development of Guillain-Barré syndrome. The
Immunization Safety Review Committee in the USA?
conduded in 2004 that the evidence was inadequate to
either accept or reject a causal relationship with non-swine
influenza vaccines used after 1976. This review had
inspected reports submitted from 1990 to 2003 to VAERS
(Vaccine Adverse Events Reporting System in the USA) but
considered that such case reports were uninformative with
respect to causality, although they were useful for
hypothesis generation. One suggestion made by workers
monitoring the VAERS data® was the question as to whether
Campylobacter infection could be involved. Influenza
vaccdnes have taditionally been made in chicken eggs.
Campylobacter is endemic in chickens and a known cause of
Guillain-Barré syndrome.

In October 2009, the CDC's Emerging Infections Program
began active surveillance to assess the risk for Guillain-
Barré syndrome after vaccination with the monovalent
unadjuvanted pandemic (HIN1) 2009 influenza vaccine.
Preliminary results showed an elevated, statistically
significant assodation between vaccination and Guillain-
Barré syndrome. If these findings are confirmed at the end-
of-surveillance analysis, the excess risk for Guillain-Barré
syndrome (about 0.8 excess cases per 1 million vaccina-
tions) associated with pandemic (HIN1) 2009 influenza
vaccine would be comparable to the excess reported for
some (rivalent seasonal influenza vacdne formulations
(about 1 excess case per 1 million vaccinations) and much

tion of a causal relationship between influenza vaccines
used in various years (including the swine vaccines of
1976) and relapse of multiple sclerosis but that the evi-
dence was inadequate to either accept or reject a causal
relationship with incident multiple sclerosis.

1. Kurland LT, o al. Swine fu vaccine and multiple sclerosis. JAMA 1984;

. 251: 2672-5.

2. Suatton K, & ol bmmuotization Safety Review: i vaccines and
DC: The Nmoml A

rectxvcd a specific split virion influenza vaccine (Fluviral S/
ymp included bil. I red of the eyes and
iacml d with coughing, wheezing, tightness of the
chest, breathing difficulty, or sore throat and were collec-
tively termed oculorespiratory syndrome.' It was postu-
lated that the syndrome might be due to many microag-
gregates of unsplit viruses present in the vaccine. A study®
using an improved formulation of the vaccine found that

Press, 2004. Available at: hup: nap.ed

1d=10822 {accessed 26/08/10)
NARCOLEPSY. Cases of narcolepsy. espedially in children and
adolescents, have been reported following vaccination
with monovalent adjuvanted pandemic (HIN1) 2009
influenza vaccines; in most cases Pandemrix (manufactured
by GlaxoSmithKline) was given.!*

In February 2011, the National Institute for Health and
Welfare (THL) of Pinland issued a preliminary statement
following a retrospective registry-based review into cases of
narcolepsy in Finland between 2009 to 2010. A total of 60
cases of narcolepsy were identified in children and
adolescents aged 4 to 19 years during this ime period and
52 (87%) of them had been vacdinated with Pandemrix. The
risk of narcolepsy in this age group was calculated to be nine
tmes higher for those vacdnated with Pandemrixthan 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.?

In June 2011 the Medical Products Agency (MPA) in
Sweden published their results of a review of all cases of
severe narcolepsy with cataplexy during 2009 to 2010. Their
review also supported a link between vaccination with
Pandemrix and the risk of narcolepsy in children and
adolescents aged 19 years and younger. A total of 81 cases of
narcolepsy were identified in children and adolescents
during this time period and 69 {85%) of them had been
given Pandemrix vaccination. Those vaccinated with
Pandemrix were shown to have an almost 7-fold mcreascd

TY Symp still occurred in 6.3% of recipi-
ents and that, since the improved formulation was other-
wise minimally reactogenic, such symptoms might be
associated with influenza vaccines in general. A subse-
quent study* of influenza vaccination among persons pre-
viously afflicted by oculorespiratory syndrome was halted
early owing to a 33% rate of recurrence of symptoms
within 24 hours. The authors concluded that previously
afflicted patients should be warned of the risk of recur-
rence but that episodes of recurrence were usually mild
and well tolerated.* .

1. National Advisory C 1
satement for the 2001-2001 seuon. influenza vaccination of p:rsmu
who exp previous
influenzs vacdnation. Can Commuo anq 2001: 27 (Nov.15): 1-7.

2. Boulianoe N, @ ol Clinical manifestations and incidence of otulo-

Quebec, 2000.
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3. Scheifele DW, o al. Ocular and respiratory symproms atrxibutable to
inactivated split Influenza vacdne: evidence from a controlled trial
involving adults. Clin Infect Dir 2003; 36: B50-7.

4. DM, et al. double-blind, plactbo~mn!ml}=d
trial to assess the rawe of of
following influenza vaccination amoug persons previously aﬂected in
Infect Dis 2003; 37: 1059-66.

Precautions

As for vaccines in general, p. 2375.2.

Whole-virion influenza vacdne is not recommended for
use in children because of the increased risk of febrile
reacnons. Split-virion and surface-antigen vaccines are,

risk for diagnosis of narcolepsy with cataplexy comp
with non-vaccinated persons.?

The number of cases reported from Sweden, Finland, and
Iceland have been higher than for other countries; increased
rates of narcolepsy have not been reported from several
other European countries, or from Canada where a
pandemic (HIN1) 2009 influenza vaccine similar to
Pandemrix was used. An increased rate of narcolepsy has
also not been reported following use of any other influenza
vaccines or for vaccines against other diseases. It does not
therefore appear that narcolepsy following vaccination
against pandemic influenza is a general worldwide
phenomenon and it may be that some unidentified
additional factor was operating in Sweden and Finland.!*

Nonetheless, in July 2011, and following a review of the
available information, the European Medicines Agency’s
Committee for Medicinal Products for Human Use (CHMP)
recommended that Pandemrix vaccine should only be given
to persons under 20 years of age if the recommended

1 trivalent infl vaccine is not available and if
immunisation against HIN1 is still needed. Their investiga-
tion confirmed an association between Pandemrix and
narcolepsy and indicated a 6- to 13-fold increased risk of
narcolepsy (with or without cataplexy) in vaccinated when
compared with unvaccinated children and adolescents; this

risk corresponded to about an extra 3 to 7 cases in every

smaller than the risk seen during the 1976 swine inf}
vaccinaton programme (about 10 excess cases per ! million
vacdnations).* From the Ist October until 24th November
2009, 12 possible cases of Guillain-Barré syndrome had
been reported 10 VAERS. After a review of these cases, 4 met
Brighton Collaboration criteria for Guillain-Barré syndrome
and 4 did not meet the criteria; 4 were still being reviewed.®
A multinational case-controlled study® in 5 European
countries reported no increased risk of Guillain-Barré
syndrome (after adjusting for flu-like iliness and upper
respiratory-tract infections) following vaccination with a
monovalent adjuvanted pandemic (H1N1) 2009 influenza
vaccine.
L and the
1: 830-1.
2. Smmx,unl bnmmmbnsdayhvwmﬂumwdmm
DC: The Netional Academies
Press, 2004, Available av: http://www.nap.edu/caulog.php?record
1dw10822 (accessed 26/08/10)
3. Haber P, et al. Gufllain-Barré

illain-B:

Lancet 1984;

100,000 vaccinated persons.*
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Effects on the respiratory tract. For a discussion of respir-

JAMA 2004; 292: 2478-81.

4. CDC. Preliminary results: surveitlance for Guillain-Barré syndrome after
receipt of influenza A (HIN1) 2009 monovalent vaccine - United States,
2009-2010. MMWR 2010; 59: 657-61.

5. CDC. Safery of influenza A (H1N1) 2009 monovalent vacdnes United
States, October 1-November 24, 2009. MMWR 2009; 58: 1351-6.

6. Dieleman J, e al. Guillain-Barré
influenza A (H1NL) 2009 vaccne: multin-mm-l case~control study in
Burope. RMJ 2011; 343: 43908,

MUTIAE SCIEROSIS. Analysis' indicated that there was no
association between the use in the USA during 1976 of
influenza vacdnes containing a swine virus component
and the development of multiple sclerosis. Later analysis
by the Immunization Safety Review Committee in the
USA? concluded in 2004 that the evidence favoured rejec-

atory symp , occurring as part of an oculorespiratory
syndrome after influenza vaccination, see below.

Henoch-Schonlein Influenza vacdnation has

been associated with both development’ and exacerba-

tion? of Henoch-Schénlein purpura.

1. Patel U, o al. Henoch-Schénlein purpura alter influenza vaccination.
BMJ 1988; 296: 1800.

2, Damjanov [ Amato JA. Progression of renal disease in Henoch-
Schinlein purpura after influenza vaccinadon. JAMA 1979; 242: 2555~
6.

Ocul i . During 2000 to 2001, an
increased incidence of ocular and respiratory effects was
reported in Canada in 960 patients, 96% of whom had

, suitable for children and infants and are w:dely
used in mass immunisaton c Live, at
vaccines should not be given to children and adolescents

younger than 18 years of age who are also receiving

salicylates because of the assodiation of Reye’s syndrome
with salicylates and wild-type influenza infection.
Salicylates and salicylate-containing products should be
avoided for 4 weeks following vaccination.

Recommendations on influenza vaccine use in subjects
with egg allergy are discussed below.

Vaccination should be postponed in patients with active
infection or acute febrile illness.

Asthma. There have been reports of exacerbations of
asthma after influenza vacdnation,’? but reviews>* have
concluded that evidence of a causal relationship is lacking
and that any risk of exacerbation which might exist is out-
weighed by the risk of influenza itself. Chronic respiratory
disease, including asthma, is an indication for influenza
vaccination in both the UK and USA. A systematic review
has supported the use of inactivated vaccines for patients
with chronic obstructive pulmonary disease.* A further
systemadc review, however, has concluded that, while
ther: is no significant mcxtase in asthma exacerbations
diately after vacd (at least with inactivated
influenza vaccination), uncertainty remains about the
degree of protecrlon that vaccmauon affords against
asthma exacerbations after i infection.$
1. Hasan WU, o al. Influenza vaccination in asthma. Lancet 1992; 339:
194

2 KG, o al. ised placeb i wial on
effect of inactivated influenza vaccine on pulmonary function in
asthma. Lancet 1998; 351: 32&-31

3. Watson JM, et al. Doces il cause ions of
chronic airflow obstruction or asthma? Thorax 1997: 52: 190—4.

4. Park CL Prank A. Does influenza vaccination exacesbate asthma? Drug
Safety 1998; 19; 83-8.

5. Poole P. ot al. Influenza vaccine for patients with chronic obstructive
pulmonary disease. Available in The Cochrane Database of Systematic
Reviews: Issue 1. Chichester: John Wiley: 2006 (accessed 04/05/06).

6. Cates CJ, et ai. Vaccines for preventing influenza in people with astbma.
Avallable in The Cochrane Database of Systematic Reviews: Issue 2.
Chichester: John Wiley: 2008 (accessed 09/06/08).

Diognostic fests. False-positive sareening enzyme-linked
immunosorbent assays (ELISAs) for antibodies to HIV-1,
HTLV-1 and hepatitis C virus were reported in blood
donors who had recently received influenza vaccine.! The
reaction was attributed to cross-reactivity of the test kit in
use at the time with non-specific IgM.
1. Anonymous. False-positive serologic tests for human T-cell lympho-
tropic virus type 1 among blood donors following influenza vaccination,
1992, JAMA 1993; 269: 2076 and 2078.

Egg ollergy. Since most influenza vaccines are grown in
cell cultures of chick embryos and may contain residual
egg protein (ovalbumin), licensed product information
generally contra-indicates their use in individuals with a
history of hypersensitivity reactions to egg. However, in
recent years, influenza vacdnes with a very low ovalbu-
min content (< 120 nanograms/mL) have becomé avail-
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able and have been used safely in some patients with an

allergy to eggs. Egg-free vaccines are also now available.

In the UK, the Department of Health has issued® the
following advice when immunising subjects with an allergy
10 eggs:

« subjects with a history of anaphylaxis to eggs or with egg
allergy and uncontroiled asthma should be given an egg-
free vaccine or, if unavailable, a vaccine with an
ovalbumin content of < 12 nanograms/mL can be given
in a hospital setting.

o all other subjects with allergies t eqgs may be given egg-
free vaccine or a vacdne with an ovalbumin content of
< 12 nanograms/mL.

* vaccines with ovalbumin content (>120nano-
grams/mL) or where content is not stated should not
be given to egg-allergic individuals.

Tt should be noted that ovalbumin concentrations can vary

from season to season and between lots for a given vacdne.

Guidelines for the use of influenza vaccines in persons
with a history of egg allergy have also been provided by
authoridies in the USA.2

1. DoH. Immunisation Against Infectious Disease 2006: “The Green Bwk'
Available a p:. dh gov.uk/Policy A
Health, ialCareTopic:
tion/GreenBoovkGeneralArticle/{s/en? CONTENT _[D=40972545¢ch-
k=isTIGX {accessed 11/07/12)

2. CDC. Prevention and control of influenza with vaccines: recommenda-
tions of the Advisory Committee on Immunization Practices (ACIP).
2011, MMWR 2011: 60: 1128-32. Also available at: hup://www.cde.gov/

p 33.pdf d 13/07/12)

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, dlassifies influenza vaccine
as not porphyrinogenic; it may be used as a drug of first
choice and no precautions are needed.!
1. The Orug Dawabase for Acute Porphyria. Available at: hrip://www.
drugs-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.

Preparations
Proprietary Preparations (details are given in Volume B)

Sing| Preparafions. Arg.: Agrippal; Begrivac: Fluad;
Fluarix; Inflexal: Influvac; Isiftu Zonale; Istivac; Mutagrip; Nil-
grip; Vaxigrip; Austral.: Fluad; Fluatix; Fluvax; Influvac; Intan-
za; Panvax; Vaxigrip: Austria: Addignpf Bauevacf Begrivact:
Fluad; Fluvaccinol; Inflexal d Vaxi-
grip; Belg.: a-Rix: Agrippalt; Fluad; Inflexalt; Influvac S; Intan-
za; Pandemrix: Vaxigrip: Braz.: Agrippalt; Vacina Contra Gripe;
Vacina de Virus Inativado Contra Gripe: Canad.: Agrifiu: Are-
panrix; Fluad; FluMist; Fluviral; Influenza A (HIN1) Monova-
lent Vaccinet; Influvac; Intanza: Vaxigrip: Chile: Begrivac; Bio-
Flu; Fluarix; Fluazur; Inflexal; Influvac; Mevac-Flu; Vaxigrip;
China: Agrippal (Z#H®R); Anflu (£/7¥R); Fluad (IDX);
Fluarix (#RR3LE); Fluvax (3ki&A); Fluviral: Inflexal (E3EEF);
Influvac (RRTT); Panflu | (B /RK1E); Shi Pu Li Er (EHHIR);
vaxigrip (A/RR); Ying Fu Ning (¥5kT); Ying Te Fu Lu (E%
#%): Yu Gan Ning (#8265); Cz: Aflunov; Begrivac; Celvapan;
Daronrix; Fluad: Fluarix; Fluenz; Pocema Foclivia; IDflu;
Inflexalt; Infl )i ; Optaflu; Pand : Preflucel; Pre-
pandrix; Pumarix; Vaxigrip; Demm.: Agrippal; Begrivac; Fluad;
Fluarix: Fluenz Inflexal; Influvac; Intanza; Mutagrip; Pandem-
ri.x1-' Vaxigrip; Fin : Agrippal' Begrivact; Fluarix; Flupart;

Preflucel: Vaxigrip: Fr.: Agrippal:
Celvapanf Fluarix; Fluvmncf, Pocetria; Gripguard; Humenzat;
Immugrip; Influvac; Intanzat; Mutagript; Pandemrixt; Panen-
zat; Previgript; Vaxigrip: Ger.: Addigript; Afluria; Begrivact:
Fluad; FluVaccinolf; Infectovac Flu; Inflexalt; Influsplit SSW;
Influvac: Intanza; Mutagrip; Preflucel: Gr.: Addigrip; Agrippal;
Evagrip: Fluarix; Inflexal; Influvac; Mutagrip; Vaxigrip: Hong
Kong: Agrippal; Fluadt; Fluarix; FluMist; Fluvax; Fluzone:
Inflexal; Influvac; Intanza; Vaxigrip; Hung.: Agrippal: Begrivac
Fluarix; Fluval; IDflu; Influvac; Vaxigrip; India: Fluarix; Indon.:
Agrippal; Fluarix; Vaxigrip; Irl: Addiflut: Aflunov: Agrippal;
Begrivac; Celvapan; Daronrix; Enzira; Fluarix; Focetria; Focli-
via: IDflu; Influvac; Intanza; Invivact; Optaflu; Pa.ndcmnx Pre-

Addigript:; Aflunov; Batrevact; Celvap Chirofly; D.

Fluad; Fluarix: Fluvirin; Focetria; Foclivia; [Dfiu; Inflexal:
Influvac; Intanza; Invivac Istivac Optaftu; Pandemrix; Prepan-
drix; Vaxigrip; Rus.: Agrippal (Arpurman); Begrivac (Berpusax);
Fluarix (Omoapuxc); Fluvaxin (®MOBAKCHH).  Grifor
{Cpudop); anpol (]‘pnmnou) anpovac {Upunoosax); Inflexal
(Mad ) MonoGrippol
(Mouol"pmmon) OrniFlu (Opm@mo), Pandefiu (Tauncdumo);
Ulravac (Ymetpasax); S.Afr.. Agrippal: Fluarix; Fluvirint;
Influvac; Mutagript; Vaxigrip; Singapore: Agrippal: Fluadt:
Fluarix; Fluvax; Influvag Intanza; Vaxigrip: Spain: Chiroflu;
Chiromas; Fluarix; Fluenz; Gripavact; Influvac; Intanza; Levri-
sont; Mutagrip; Serinflut: Vac Antigripalf; Vacuna Antigripal:
Vaxigrip; Swed.: Afluria; Fluarix; Inflexal; Influvac: Pandemrix
Preflucel; Vaxigrip; Switz.: Agrippal: Celtura: Fluad: Fluarix:
Focetria: Inflexal: Influvac Mutagrip; Thai.: Agrippal: Begri-
vact; Fluad; Fluarix; Fluzone; Inflexal; Influvac: Intanza; Vaxi-
grip; Turk.: Agrippal; Fluarix; Inflexal; Influvac; Intanza; Vaxi-
grip; UK: Agrippal; Begrivac Celvapant; Enzira; Fluarix;
Fluenz; Fluvirin; Focetria; Imuvac Influvac; Imtanza; Invivac:
Mastaflud; Optaflu; Pandemrixt; Viroflu; Ukr.: Inflexal
(Mudurexcan)t: Influvac (Mupnysax); USA: Afluria; Agriflut;
Fluarix; Flublok: Flucelvax; FluLaval; FluMis; Fluvirin;
Fluzone; A (HIN1) lent Vaccine; Infl A
{HIN1) Monovalent Vaccine; Influenza A (HINI) Monovalent
Vaccine; Influenza A (HIN1) Monovalent Vaccine; Venez.:
Fluarix; Isiflu; Vacuna Purificada.

ic Preparations. Austria: Globuli gegen Grippe:
Metavirulent; Fr.. Homeomunil; Ger.. metavirulent; Neth.:
Dolivaxily; Swirz.: metavirulent.

Pharmacopoeial Preparations

Ph. Eur.: Inactivated [nfluenza Vaccine (Split Virion, Inacti-
vated); Influenza Vaccine (Surface Antigen, Inactivated):
Influenza Vaccine (Surface Antigen, Inactivated, Prepared in
Cell Cultures); Iniluenza Vaccine (Surface Antigen, Inactivated.
Virosome); Influenza Vaccine (Whole Viron, Inactivated):

Influenza Vaccine (Whole Virion, Inactivated, Prepared in Cell !

Cultures).

Japanese Encephadlitis Vaccines

Vacunas de la encefalitis japonesa.
ATC — JO7BA02.

Uses and Administration

Two types of inactivated Japanese encephalids (JE) vaccine
containing either the Nakayama or the Beijing-1 strain of
the virus and grown in mouse-brain tissue have generally
been used for active immunisation against encephalitis due
to JE virus. The Nakayama strain vacdne produced in Japan
was widely available internationally, but production has
been stopped. Another inactivated JE vacdne is made in
China from the Beijing-3 strain of JE virus and grown in
Syrian hamster kidney-cell cultures. This vaccine has been
replaced in the Chinese vaccination programme by a live,
attenuated JE virus (strain SA 14-14-2) vaccine that is also
produced on primary hamster cells. Most recently the
vaccine IC-51 (an inactivated, adsorbed JE vaccine also
based on the strain SA 14-14-2, and manufactured in
cultivated Vero cells) has been approved for use in several
countries. JE vacdnes are widely used in China, Japan and
other parts of Asia where JE is endemic and may form part
of the WHO Expanded Progr on Immuni
Vaccination is recommended for visitors to rural areas of
South East Asia and the Far East where infection is endemic
and where the visit is to be for 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 vaccines are available; one
containing Nakayama strain grown in mouse brain and the
other manufactured in cultivated Vero cells.

Children from 1 year of 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 vacdine subcutaneously

at 0, 7 to 14, and 28 to 30 days. Children from 3 10 17

years of age may be given 3 doses each of 1 mL; full

immunity 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

ilable for this dard schedule: two doses at 0 and 7

flucel; Prepandemic Influenza Vaccine; F
Israel. Agrippal: Fluad; Fluarix; FluMist; Fluvirint; Eocema
Influvac; Pandemrix; Vaxigrip; Ital.: Adiugrip; Agrippal; Fluad;
Fluarix; Inflexal; [nflupozzi; Influvac S; Influvirust; Isiflu V; 1si-
grip Zonale; Mutagrip; Vaxigrip; Malaysia: Agrippal; Fluarix;
Fluvax; Inflexal; Influvac; Vaxigrip; Mex.: Agrippalt; Fluarix;
Fluzone; Neth.: Aflunov; Afluria: Agrippal; Arepanrix+; Batre-
vac Celvapan; Daronrix; Fluarix; Fluenz; Fluvax; Fluvirint;
Focetria; Foclivia; IDflu; Inflexal; Influjectt; Influvac Intanza;
Invivact; Mutagrip; Optaflu; Pandemrix; Preflucel; Prepandrix;
Pumarix; Vacdiflu; Vaxigrip; Vepacel: Xanaflu; Norw.: Begri-
vact: Celvapan: Fluarix; Influvac; Invivact; Pandemrix; Preflu-
cel; Vaxigrip; NZ: Celvapan; Fluarix; Pluvax: Influvac; Intanza;
Panvax: Vaxigrip; Philipp.: Agrippal; Fluadt; Fluarix; Inflexal;
Influvac; Vaxigrip; Pol.: Aflunov; Arepanrix; Begrivac Celva-
pan; Daronrix; Fluarix; Focetria; Foclivia; Humenza; l‘Dflu
I; Influvac; Optaflu; Pand Vaxigrip; Port.

All cross-references refer to entries in Volume A

to 14 days or 3 doses at 0, 7, and 14 days may be given. A
booster ' dose should be given 12 months after the
primary immunisation course and then at 3-year
intervals.

Infants and children from 2 months to under 3 years of
age may be given 2 doses each of 0.25mL of the
inactivated Vero cell vaccine intramuscularly at 0 and 28
days. Children from 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 develop after the last dose. A booster dose
should be given to adults 12 to 24 months after the
primary immunisation course, before potential re-
exposure to JE virus. Those at continuous risk for
acquiring Japanese encephalitis should receive a booster
dose at month 12 after primary immunisation.

In the USA an inactivated vaccine manufactured in
cultivated Vero cells is available. 1t is licensed for use in
adults (or from the age of 17 years); the vaccination
schedule is similar to that used in the UK. For those less than
17 years of age, the CDC recommends enrolment in an
ongoing clinical study, giving the inactivated Vero cell
vaccine off-label, or obtaining a vaccine at an international
travellers” dinic in Asia.

In areas where JE is endemic, primary immunisation
with inactivated vaccines has been given according to a
different schedule. Although the ages and schedule of
subsequent boosters varies in different countries, the same
schedule is used for primary immunisation. The first dose is
given at age 6 moaths to 3 years according to the counury,
but in all cases is followed by a second dose 1 to 4 weeks
later and then a third after | year. Live attenuated Japanese
encephalitis vaccines 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.

. WHO. Japanese encephalitis vaccines: WHO position paper. Wiy Epidem
R:c 2006 !l 331-40 Also  available at  hopc/lwww.who.ioy
..Aug06_position %

20paper.pdf (accrﬁed 23/06/10)
2. DoH. Immunisarion Against Infeaious Disease 2006 (updated 14th March,
2013): “The Green Dook™. Available au hups:/fwww.gov.uk/
S ook th | dii

gov
{accessed 18104713}

3. CDC. Japanese vaccines: of the Advisory
Committee on Immunization Practices (ACIP). MMWR 2010; 39 (RR-1}:
1-27. Also available at: hup:/'www.cdc.govimmwe/pdifrr/rr5901 . pdf
taccessed 23/06/10)

4. CDC. Updatc on Japanese encephalitis vaccine for children: United
States, May 2011 MMWR 2011; 60: 664-5. Also available ac hup://
www.cdc.g P! 20a6. e
21/02/13)

5. CDC. Recommendations for use of a booster dose of inactivated vero cell

i derived Japanese iis vaccine: Advisory Commitice on
Immunization Practices, 2011. MMWR 2011: 60: 661-3. Also availabie
an p: .cde. gt P 2025.htm
(accessed 21/02/13)

Inactivated Japanese encephalitis vaccines grown in
mouse-brain tissue have been widely used in Asia for some
years. In Japan, the incidence of the disecase has decreased
since the introduction of nationwide vaccination in the mid-
1960s. Recently another inactivated vaccine, IC-51, based
on the sirain SA 14-14-2 and manufactured in cultivated
Vero cells, has been approved for use.'

A live attenuated vaccine, SA14-14-2, is widely used in
China and is replacing the use of inactivated vaccine.
Studies™® with the live attenuated vaccine showed that 2
doses given a year apart were 97% effective in an endemic
region of rural China. Similar results were obtained when
the interval between doses was reduced to 1 to 3 months. A
further case-control study’ in Nepal found that single-dose
administration was more than 99% effective.

Other vaccines are under development including
recombinant DNA and chimeric vaccines. Recombinant
vaccines delivered using poxvirus vectors were also
investigated but research appears to have been halted.®

N Tauber B, o al. Safery and immunogenicity of a Vero-cell-derived,

Japanese vaccine: a ity, phase I,
randomised controlled trial. Lancet 2007 370: 1847-53.

2. Duggan ST, Plosker GL. Japanese encephalitis vacdne (inactivated,
adsorbed) (DAARO. Drugs 2009; 69: 115-22.

3. Kollaritsch H. et af. IC53} Japanese encephalids vaccine. Expert Opin Biol
Ther 2009; %: 921-31.

4. Jelinek T. [xiaro: a new vaccine against Japanese encephalitis. Expert Rev
Vacdines 2009; 8: 1501-11.

5. S.etal ol i
vaccine (SA14-14-2): 3 case-control study. Lamet 1996; 347: 1553-6

6. Tsai TF. et ai. of llve d SA14-14-2 Japanesc
encephalitis vaccine—a comparison of 1- and 3-month immunizadon
schedules. J infect Dis 1998; X77: 221-3.

7. Bista MB, et af. Efficacy of single-dose SA 14-14-2 vaccine against
Japanese encephalitis: a case coatrol study. Larcet 2001; 358: 791-5.

8. Schisler KL, et al. Vaccines for preventing Japanese encephalitis.
Availabie In The Cochrane Database of Systematic Reviews; Issue 3.
Chichester: John Wiley; 2007 (accessed 11/04/08).

d Japanese lit

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

Hypersensitivity reactions including urticaria, angio-
edema, hypotension, and dyspnoea have been reported
mainly in travellers from non-endemic areas. In May 2005
the Japanese government suspended routine vaccination
with mouse brain-derived vaccine in response to a report of
acute disseminated encephalomyelitis after vaccination;
however, a causal link has not been established.

Persons with unstable neurological conditions, including
convulsions in the past year, may be at higher risk of
adverse events. It is suggested that vaccine should not be
given to those who are recovering from acute disseminated
encephalomyelitis or to those with Guillain- Barré
syndrome, multiple sclerosis, or other demyelinating
disorders.

The 1C-51 vaccine, which is manufactured in cultured
Vero cells and contains no gelatin or animal protein, should
theoretically reduce the potential for hypersensitivity and
neurological reactions.
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Leishmaniasis Vaccines
Vacunas de la leishmaniasis.
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ICRC badillus, or placebo. Three surveys of the results have
since been conducted by way of follow-up; the preliminary
findings of the latest of these surveys revealed that the
overall efficacy rates for the vaccines were 22% for BCG
alone, 67% for BCG plus heat-killed M.leprae, 41% for

Vaccines containing Leishmania spp. are under invesngation

5. Jelinek T, Nothdurft HD. Japanese vaccine in is
‘wider use prudent? Drug Safety 1997: 16: 153-6.

6. Berg SW, o al. Systemic rexctions in US Marine Corps personnel who
received Japanese encephalitls vaccine. Clin Infect Dis 1997; 242 265-6.

7. Uu ZL, o al. Sh safety of live Japanese
vaccne (SA14-14-2): results of a randomized trial with 26.239 subjects.
J Infect Dis 1997 176: 1366-9.

8. Plesner AM. Allergic 1o Japanese halitis vaccine. Intmunol
Allergy Clin North Am 2003; 23: 665-97. Correction. ibid. 2004; 24: 335.

Inferactions
As for vaccines in general, p. 2375.3.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparafions. Austral.: JB-Vaxt; Jespect; Aus-
tria: Ixiaro; Belg.: Ixiaro; Canad.: Ixiaro; JE-Vaxt: China: Al Pu
Sheng (¥#4); An Kang (£¥); Jieyiwel (X2#); Cz: Ixaro;
Demm.: Ixiaro; Fr.: Ixiaro; Ger.: Ixiaro; India: Jencevac Irl.:
Ixiaro; Israek Delaro; Jpm: Encevac; Jebik V: Neth.: Ixiaro;
Norw.: Ddaro;. NZ: Jespect; Pol: Ixiaro; Port.: Ddaro; Spain:
Ixiaro; Swed.; Ixiaro; Switz.: Ixaro; Thai: CD Jevax; JE-
Vaccinet: UK: Ixiaro; USA: Ixiaro; JE-Vaxt.

inan pt to prevent
The inoculation of an infective strain of a Leishmania sp.
into the skin, a technique known as leishmanisation, has
been used to protect against cutaneous leishmaniasis
(p. 922.1). Although the technique has been standardised it
is not generally recommended since large, slow-healing
lesions have occurred in some patients. There is currently
no effective vacdne for any form of leishmaniasis. First-
jon vaccines < killed leish jal -
ﬂgotcs, with or without BCG as an adjuvant, have been
developed and tested in humans. These have conferred
some protection against cutaneous disease but it has waned
relatively ‘quickly in some cases. They have not been found
to confer protection visceral leishmani
(p- 923.1). Studies are ongoing investigating the use of
alum as an adjuvant. There is also further investigation into
second-generation vaccines using different approaches such
as the use of surface antigens (gp63 and lipopho-
sphoglycan), promastigote antigen from L. amazomensis,
enzyme receptor (LACK), Thl-driving adjuvant such as
interleukin-12, oligodeoxynucleotides with leishmanial
antigens, or recombinant leishmanial antigen (TSA,
LmSTI-1), all of which have conferred some protection in

- mice. A glycoprotein-enriched L. donovani promastigote

Jellyfish Venom Antisera

Antidoto contra las p»caduras de medusa, Antisuero contra
el veneno - de- fa medusa }eﬂyﬁsh Antlvenlns, Jeﬂyﬁsh
;Antivenoms; <. - -

Uses and Administration

An antiserum for use in the management of severe stings by
the box jellyfish or sea wasp Chironex fleckeri is available in
Australia. The preparation contains the specific antitoxic
globulins that neutralise the venom of Chironex fleckeri and is
prepared from the serum of sheep immunised with the
venom of the box jellyfish.

Box jellyfish andvenom is usually given by the
intravenous route in a dose of 20 000 units. Alternatively,
60 000 units may be injected intramuscularly.

Jellyfish sfings. Many stings caused by the box jellyfish
Chironex fleckeri are of little consequence and can be mana-
ged by simple first aid measures; however, some can be
rapidly fatal so i di is vital,! Fragment
of tentacle adhering to the skin should be inactivated by
the application of vinegar or 3 1o 10% acetic acid solution.
Cardiopulmonary resuscitation may be necessary in severe
cases. The antserum can be effective if given quickly and
in adequate dosage,>* although use is mainly reserved for
those with cardiorespiratory instability, severe pain refrac-
tory to opioid analgesics, or at risk of significant scarring.’-?
Some experimental evidence suggested that verapamil
might be useful for treaument of the cardiotoxic effects of
the venom and allow more time for the antiserum to exert
its acton,'* but it is now considered to be
contra-indicated.> Some have suggested that the Chironex
fleckeri antiserum may be cffective for severe envenoma-
tion by related spedies.}*

Irukandji syndrome consists of several hypercatechola-
minergic symptomns (such as generalised pain, distress,
hypertension, cardiomyopathy, and pulmonary oedema}
arising from envenomation with the small box jellyfish
Carukia barnesi.**7 Treatment is essentially symptomatic
and supportive. The Chironex fleckeri antivenom is not
effective.>*7 Acetic acid may also be helpful for stings by
related species (see p. 2427.1).

1. Balley PM. et al. Jellyfish ing toxic
isms and Med ] Aust 2003; 178: 34-7.

2. Fennet PJ, & ai. Successful use of chironex antivenom by members of
the Queensland Ambulance Transport Brigade. Med J Aust 1989: 151:
708-10.

3. Tidballs J. jellyfish,
toxins and therapy. Taxioon 2006; 48: 830-59.

4. Bumnen JW. The use of verapamil to treat box-jellyfish stings. Med J Aust
1990; 153: 363.

5. PFenner PJ, Willlamson JA. Worldwide deaths and severe envenomation
from jellyfish stings. Med J Aust 1996; 168: 658~61.

6. CJ, etal. in northern Western Australia:
an emerging health problem. Med 7 Aust 2004 181: 699-702.

7. Nickson CP, et al. Trukandfi syndrome case series from Anstralia’s
tropical Northern Territory. Anm Emery Med 2009; 34: 395—403.

Adverse Effects and Precautions

As for antisera in general, p. 2373.1.

vacdne (L } is available for prophylactic veterinary
use in Brazil. DNA constructs encoding gpé3 and LACK
have also conferred protection against L. major in mice. A
chimeric vaccine has also been developed combining three
leishmanial antigens (LelF, LmSTI-l1, and TSA) in
monophosphoryl lipid A adjuvant but had, at best, mixed
results in studies in dogs. Attenuated vaccines prepared by
gene deletion have shown promise in mice. The saliva of
sandflies (the vector) seems to enhance infectivity, and
vaccines against salivary or gut antigens of the insect have
also been investigated.
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Vacurias de la lepra.
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Vaccines against leprosy including those using Mycobacter-
ium leprae, as well as otheér mycobacteria, are under
investigation. A killed vaccine has been developed in India
for use as an adjunct to standard multidrug therapy in the
wreatment of leprosy. Although studies of new vaccines are
continuing, BCG vaccine (p. 2378.3) also appears to be
effective.

Leprosy vacdnes are being studied both to prevent
infection with M. leprae (immunoprophylaxis) and to
prevent disease in infected individuals (immunotherapeu-
tic). Attempts to develop a vaccine against leprosy are based
on the assumption that induction of a cell-mediated
immune o M ium leprae will lead to
protection against the bacillus. Several vaccines have been
studied and include BCG, BCG plus heat-killed M. leprae,
heat-killed Mycobacterium w. and ICRC (Indian Cancer
Research Centre) badlius. The fortuitous finding that BCG
vaccine, which is inexpensive and widely available, is
effective against leprosy has unponam implications for
leprosy control. Consid prophylaxis
against leprosy is afforded by BCG vacdnation (see
p. 2378.3), and a study in Malawi sh d that rep d
vacdnation provided additional protection.! However, the
addition of killed M. leprae did not produce any further
improvement, confirming preliminary resuits of a study in
Venezuela.? However, in a report of their sixth meeting,’
the WHO Technical Advisory Group on the Elimination of
Leprosy reported superior vacdne efficacy for BCG plus
heat-killed M. leprae than with BCG alone in a prophylactic
leprosy vaccine study in south India. The study was begun
in 1991 and involved 171 400 subjects who received either
BCG alone, BCG plus heat-killed M. leprae, Mycobacterium w,

The symbol f denotes a preparation no longer actively marketed

Mycob, w, and 51% for ICRC bacillus. Within these
results, the findings spedifically for efficacy in contacts of
patients with leprosy were 11% for BCG alone, 88% for
BCG plus heat-killed M. leprae, 87% for Mycobacterium w,
and 11% for ICRC bacillus. Purther studies are being
conducted in Brazil regarding the use of BCG for booster
doses in schoolchildren, and also for its use in household
contacts. There is also evidence that combining BCG
vaccination with rifampicin chemoprophylaxis produces
additive benefit.*
Beneﬁcml responses have been reported®!'! from the
rtic use of My ium w vacdne with
dard Itidrug therapy (p. 188.3) aithough a small
increase in Type 1 lepra reactions has been seen.!®'2 A
similar, and possibly identical, vaccine based on the ICRC
bacillus has also been evaluated.’>!* Immunotherapy with
BCG and heat killed M.leprae has produced beneficial
responses when given as an adjunct to chemotherapy.’®
WHO has suggested that the immunotherapeutic use of
vaccines may ultimately prove to be more dinically relevant
than the immunoprophylactic use,'? and high compliance
with immunotherapy appears to be atainable.'¢
i. Karonga Prevention Tria! Group. Randomised contolled trial of single
BCG, repeated BCG, or combined BCG and killed Mycobacierium leprae
vacdne for prevention of leprosy and ruberculosis in Malawi. Lancrt
1996; 348: 17-24.
2. ConvitJ,eral. ic trial with combined
leprae/BCG vaccine against leprosy: preliminary results. Lancer 1992;
339: 446-50.
3. WHO. Report on the sixth meeting of the WHO Technical Advisory
Group on the Blimination of Leprosy: Geneva, February 2004, Available
ac ‘hiurp:!/wwww ops-oms.org/English/AD/DPC/CD/lep-TAG-6.pdf

{accessed 01/04/08)

4. Schuring RP, & al Protective effect of the combinadon BCG vacdnation
and in leprosy p: Vaccine 2009; 27:
7125-8.

S. Zaheer SA. ¢ al. Combined multidrug and Mycobacterium w vacdne
therapy in patients with multibacillary leprosy. J Infect Dis 1993; 167:

401-10.

6. Zaheer SA, & al with w vacdne
decreases the lnddme:md:vcﬂlyuhype) (ENL) reactions. Lepr Rev
1993; 64 7-14.

7. Zaheer SA, # al. Addltion of i
vaccine to multi-drug therapy benefits mulliblulhry lepmsy pluenu
Vacdne 1995; 13: 1102-10.

8. Xatwoch K, #t ai. Trearment of bacilliferous BL/LL cases with combined
[« and Int J Lepr 1995; 63: 202-12.

9. Talwar GP. An il vaccine for leprosy.
Inf Rev Immunol 1999; 18: 229-49.

10. De Sarkar A, z af. Impact of combined Mycobacterium w vacdne and !
year of MDT on multibacillery leprosy patients. Int J Lepr Other Mycobact
Dis 2001; 69 187-54.

11. Kaur 1. et al. Combined [2-mopth WHOIMM MB regimen and

w vacdne in leprosy: a follaw-up of 136
padems. Int J Lepr Other Myobaa Dis 2002: 70: 174-81.

12. Kar HK, @ al. Reversal reaction in muldbacillary leprosy patients
following MDT with and without immunotherapy with a candidate for
an prosy vactine, ium w. Lepr Rev 1993; 64 219-26.

13. Mangla B. Ltpmsy vaudne debate in India re-ignited. Lancet 1993; 342:
233.

14. Jayaraman KS. Charges fly over rival leprosy vacdnes. Nature 1994: 367:
403.

15. Rada E. & al. A follow-up study of multbacillary Hansen's disease
patients treated with multidrug therapy (MDT) or MDT +
immunotherapy (IMT). Inr J Lepr 1997; 65: 320-7.

. Walia R, ef ai. Field wials on the use of Mycobacterium w vaccine in
conjunction with multidrug therapy in leprosy patients for
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Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparafions. India: Immuvac.
Leptosplrosns Vaccines

Leptospira Vaccmes, Vacunas de.la leptespcrosua N

Profile

I pirosis vaccines prepared from killed Leptospira
xmemgam are available in some countries. They are used
for active immunisation against leptospirosis icterohaemor-
rhagica (spirochaetal jaundice; Weil’s disease) in persons at
high risk of contracting the disease.

Preparations
Propriefory Preparations (details are given in Volume B)

Single-ingredient Preparations. Fr.: Spirolept.
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Lyme Disease Vaccines
Vacunas de la enfermedad de Lyme.

Profile

Vaccines based on recombinant outer surface proteins of
Borrelia burgdorferi were developed and used in some
countries for active immunisation against Lyme disease in
persons at risk of contracting the disease.

Lyme arthritis refractory to treatment with antibacterials
has occurred rarely as an immune reaction to vaccine-
derived outer surface proteins of Borrelia burgdorferi.

Malgria Vaccines
Vacunas de la malaria; Vacunas del paludismo.

Profile

Malaria vaccines acting against the sporozoite, asexual, and
sexual stages of the Plasmodium falciparum life cycle are
under investigation, as well as multicomponent vaccines
consisting of combined antigens from various stages.

Vaccine . Chemoprophylaxis of malaria is
becoming increasingly problematical (see p. 644.1), result-
ing in the increased desirability of effective malaria vac-
cines, several of which have been, or are being, studied
clinically. The various approaches to malaria vaccine
development have been extensively reviewed.!"'* Malaria
vaccines can be categorised into 4 main groups:
¢ vaccines against pre-erythrocytic forms of the parasite,
specifically the sporozoite and liver stages of infection. A
sporozoite vaccine could prevent infection either via an
antibody response to block invasion of liver cells or via a
cell-mediated response to destroy infected liver cells by
preventing release of parasites into the bloodstream. The
most advanced of these vaccines are derived from the
circumsporozoite antigen present on the sporozoite and
the main vaccine candidate of this type is RTS,S. This
vacdne is comprised of the antigenic C-terminus of the
circurasporozoite gene from Plasmodium falcparum fused
0 hepatitis B sucface antigen and formulated with
different adjuvants. Encouraging results in early studies
in endemic African areas have been reported with the
variants RTS,S/AS02A,'¢ RTS,S/AS02D,'” and RTS,S/
ASOLE.'* The US military is also investigating the
possibility of DNA vaccines for malaria, including a liver-
stage DNA candidate encoding the drcumsporozoite (CS)
protein of P. faldparum; however, this vaccine has so far
failed to induce antigen-specific antibodies. A multiple-
antigen version of this DNA vaccine, known as
MuStDo5, encoding 5 different liver-stage antigens
including CS is also under investigation. Some workers
are investigating the prospect of priming with a DNA
vacdne and boosting with recombinant antigen or virai
vectors. There is also some development of vaccines that
focus on the intracellular liver stage of the parasite, since
some antigens expressed by sporozoites or merozoites
can also be expressed by liver stage parasites
vacdnes against asexual erythrocytic stages, directed at
the merozoite form of the parasite. These vaccines would
be expected to reduce the severity and the duration of
disease by decreasing the blood-parasite density; this
effect correlates with reduced symptoms and risk of
death. The most advanced asexual vaccine candidate is
merozoite surface protein 1 {MSP-1), which forms part of
a complex thought to be involved in erythrocyte
invasion; antibodies to MSP-1 have been shown to block
parasite entry to erythrocytes in vitro. Recombinant MSP-
1 has also been shown to protect against lethal parasite
challenge in amimal studies. Several other merozoite
surface proteins are also under development (MSP-2, 3,
4, 5, 8, and 9). A vacdne comprising MSP-1 and MSP-2
plus P. falciparum ring-infected erythrocyte (RESA) has
recenily shown a 62% reduction in parasite density in
children in a study in Papua New Guinea. Two further
promising asexual erythrocytic stage vaccine candidates
are the apical membrane antigen-l1 (AMA-1) and
erythrocyte-binding antigen-175 (EBA-175)

+ transmission-blocking vaccines to raise antibodies in
humans against the gamete stage of the parasite present
in the mosquito gut; these antibodies would then be
taken up by the biting mosquito from in the blood and
block further parasite development in the mosquito, thus
rendering it non-infectious. Blocking transmission in this
way could reduce infectivity of mosquitoes in that they
would catry fewer parasites, and could extend the useful
life of a pre-erythrocytic or erythrocytic vaccine by
preventing transmission of antibody-resistant mutants.
The most advanced candidate vaccines of this type
contain the P. falcparum surface protein antigens Pfs-25
and Pfs-28 or the P. vivax homologues Pvs-25 and Pvs-28.

All cross-references refer to entries in Volume A

Recombinant forms of these antigens are currently being
investigated. Other similar sexual stage vaccines under
development include Pfs-48/45 and Pfs-230
¢ vaccines against the toxins produced by the parasite that
contribute to the disease itself. The glycosylphosphatidyl
inositol (GPI) anchor, which binds several of the
parasite’s antigens to the erythrocyte membrane, has
been shown to be highly toxic in mouse models, but has
potential for disease attenuation if it can be detoxified
and rendered safe.
A multi-antigen, multistage combination vaccine is thought
to be the best approach to effective vaccination against
malaria. One such vaccine, SPf66, a synthetic preparation of
three antigens from the asexual phase of the parasite in the
blood linked by a sporozoite antigen has been studied but
little or no evidence for its protective efficacy has been
found.? Another multicomponent vaccine, NYVAC-P{7,
using a recombinant vaccinia viral vector that expresses 7
proteins from different stages of malarial infection, has also
been studied,'® but results have been disappointing. A
further multicomponent vaccine, CDC/NIIMALVAC-1 has
provided encouraging preliminary results in animals and in
vitro.2®
1. Webster D, Hill AVS. Progress with new malaria vaccines. Bufl WHO

2003; 81: 902-9.
2 Moon.hy VS. et al. Malaria vacdne developments, Lancet 2004; 363: 150~

3. Gnves PM, Gelband H. Vaccines for preveniing malaria (SPI66).
"Available in The Cuchrane Library; [ssue 2. Chichester: John Wiley;
2006.

4. WHO. Sure of the art of new vaccines: research & development
[January 2003). Available ar: hup://www.who.int/vacdne_r

p%20814.pdl 27108/10)
3. Graves PM, Gelband H. Vaccines for preventing malarda (pre-

Interactions
As for immunoglobulins in general, p. 2373.2.
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Pharmacopoeial Preporations
Ph. Eur.: Human Measles Immunoglobulin.

Measles Vaccines

Vacunas del sarampién.
ATC — J0780D01.

Pharmacopoeias. Many pharmacopoeias, induding Eur.
{see p. vii}, have monographs.

Ph. Eur. 8: (Measles Vaccine (Live); Vaccinum Morbilloram
Vivum). A freeze-dried preparation of a suitable live
auenuated strain of measles virus grown in cultures of
chick-embryo cells or human diploid cells. It is prepared
immediately before use by reconstitution from the dried
vaccine. The virus concentration is not less than 3.0log
CCIDsp per dose. The dried vaccine 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.

Uses and Administration

Measles vaccines are used for active immunisation against
Measles strains currently used in vaccines are

erythrocydc). Available in The Cochrane Database of Sy
Reviews: Issue 4. Chichester: John Wilcy: 2006 {accessed 10/06/08).
. Graves PM, Gelband H. Vaccines for preventing malaria (bioad-stage).
Availabte in The Cochrane Database of Systematic Reviews; Issue 4.
Chichester: John Wiley: 2006 (accessed 10/06/08).
. Tetteh KK. Polley SD. Progress and challenges towards the development
of malaria vaccnes. BioDrugs 2007; 21; 357-73.
8. Mawschewski K. Mueller AK. Vaccines against malaria - an update.
FEBS J 2007; 274: 4680-7.
9. Mikolajczak 5A, ef o!. Preerythrocytic malaria vacdne development. Cwr
Opin Infect Dis 2007; 20: 4616, Correction. ibid.; 656.
10. Genton B, Reed ZH. Asexual blood-stage malaria vaccine development
facing the challenges. Curr Opin Infect Dis 2007; 20z 467-75.

L1, Saul A. Mosquito stage. transmission blocking vaccines for malaria. Curr
Opin Infect Dis 2007; 20: 476-81.

12. Sharma S, Pathak S. Malaria vacdine: a current perspective. J Vector Sorne
Dis 2008; 43: 1-20.

13. Vekemans J, Ballou WR. Plasmodium faiciparum malaria vacdnes in

development. Expert Rev Vaadines 2008; 7: 223—40.
. Pinzon-Charry A. Good MF. Malaria vaccines: the case for a whole-
organism approach. Expert Opin Biol Ther 2008; B: 441-8.

15. Tyagl RX. o al. Various carrier d genetc
strategies 3gainst malaria. Expert Rev Vacoines 2008; 7: 499-520.

16. Alonso PL, of ai. Dunnnn of pm:mlon with RTS.S/ASO2A m.hm
vaccine ia p; of Pt disease in
children: single-biind extended follow-up of a randomised conuolled
tmial. Lancet 2005; 366: 2012-12.

17. Abdulla S, &t af. Safety and immunogenicity of RTS,S/AS02D malaria
vaccine in infants. N Engl J Med 2008; 359: 2533-44.

L8. Bejon P, o «f Efficacy of RTS.S/ASO1E vacdac against malaria in
children $ to 17 months of age. N Sngl J Med 2008; 359: 2521-32.

19. Ockenhouse CF, et af. Phase I/Ta nltty u'nmunngemdty and efficacy
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usually the more at d Enders’ att d Edmonston
strain or the Schwarz strain. A high-potency measles
vaccine prepared from the Edmonston-Zagreb strain of
measles virus was formerly used but was stopped because of
evidence of increased mortality (see High-titre Vaccines and
Mortality, under Adverse Effects, p. 2399.2).

For primary immunisation a combined measles, mumps,
and rubella vaccne {p. 2400.2) is usually used. For
discussion of immunisation schedules, see below.

Measles vaccines are not generally recommended for
children below the age of 1 year in whom maternal
antibodies might prevent a response. However, they have
been given to infants 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, below).

Single-antigen measles vaccines bave also been used for
prophylaxis after exposure to measles provided they are
given within 72 hours of contact.

Administration. Several alternative routes of administa-
tion of measles vaccines have been investigated in an
attempt to overcome some of the disadvantages of subcu-
taneous or intramuscular injection.! Aerosol administra-
tion has produced good responses in children over 9

trial of NYVAC-PM7, a PO’ vaccine

for P i mahrla J Infea Dis 1998; 17T:

1664-73.
20. Shi YP o al. Imrnunuemdty and in vitro protective efficacy of a
rec vacdne, Proc

Natl Acad S US A 1999 96: 1615-20.

Measles Immunoglobulins

lnmunoglobullnas contra el saramplén -
ATC — J068814. :

Pham\ocopoelus. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Bur. 8: (Human Measles Immunoglobulin; Immuno-
globulinum Humanum Morbillicum). A sterile liquid or
freeze-dried preparation containing immunoglobulins,
mainly immunoglobulin G (IgG). It is obtained from plasma
containing specific antibodies against the measles virus.
Normal immunoglobulin may be added. It contains not less
than 50 international units/mL. Both the liquid and freeze-
dried preparations should be stored, protected from light, in
a colourless, glass container. The freeze-dried preparation
should be stored under vacuum or under an inert gas.

Uses and Administration

Measles immunoglobulins may be used for passive
immunisation against measles. They have been used to
prevent or modify measles in susceptible persons who have
been exposed to infection; in the UK, normal immuno-
globulin is usually given.

Adverse Effects and Precautions

As for immunoglobulins in general, p. 2373.2.

hs of age, although this route was not so effective in
younger children>’ Aerosol adminisraton could be
potendally useful for mass immunisation campaigns, a
suggestion confirmed in a randomised study.*

Oral vaccines against measles, produced in edible plants,
are under investigation.>*

Work is currently underway to develop oral and/or nasal
vacdnes that will be suitable in infants less than 9 months of
age. a tme when they are vulnerable due to waning
matemal antibodies.

L. Cutts FT, ef al. Alternative routes of measles immunization: a review.
Bialogicals 1997; 25: 323-38.

2. Hiremath GS, Omer SB. A lysis of studies ing the
respiratory route with the subcutaneous route of measles vaccine
adminiscradon. Hum Varsin 2005: 1: 30-6.

3. LowN, etal. and safery of measles vaccine:
systematic review and meta-analysis. Vacine 2008: 26: 383-98.

4. Dilraj A, & al, Response to differen: measles vaccine sn-u-u glvm hy
aerosol and sub routes 10 : a
Lancet 2000; 335: 798-803.

5. Webster DE, «f al. Appetising solutions: an edible vaccine for measles.
Med J Asst 2002: 176: 434-7.

6. Muller CP, ot ol. [Inmunogenic measles antigens expressed in plants: role
s a0 edible vaccine for adults. Vacame 2003; 21: 816-19. Correction.
ibid; 3093,

immunisation schedules. In the developed world measles
vaccine (usually as measles, mumps, and rubella vaccine)
is usually given in the second year of life. As a result of
concern that measles vaccine would not elicit an appropri-
ate immune response in young infants due to the persis-
tence of maternal antibodies in drculation, vaccnation
has generally not been attempted in children under 12
months old. Hawever, infants born to vaccinated mothers
tend to have lower levels of maternal antibodies and are
susceptible to measles infection at under 12 months of
age; vaccination has been shown to be effective at 6 to 9
months of age in such children,'*? although antibody titres
were lower in infants vaccinated at 6 months of age than
in those vaccinated later.
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In the UK and USA, routine vaccination is given at
between 12 and 15 months, with a second dose given at
between 4 and 6 years (see the immunisatdon schedules
summarised under Vacdnes, p. 2373.3). Similar schedules
are used in other countries. There is evidence that these 2-
dose strategies will produce high levels of immunity in the
community. During an outbreak of measles, vaccination
may be given as early as 6 months of age;® revaccination is
recommended in any child who is vaccinated before their
first birthday. Vaccine may be given to non-immune
persons of any age considered to be at risk of infection even
if their immune status is uncertain.

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

1. Jobnson CB, ef al. Measles vacdne immunogenicity h 6 versus 15-
month-old infants born to mothers in the measles vaccine en. Pediatric
1994; 93: 93944,

2. Carson MM, o al. Measles vaccination of infants in & well-vaccinated

given. The incidence of encephalitis or encephalopathy
after vacdnation is lower than the incidence rate of
encephalitis of unknown orgin suggesting that such
events after vaccination may be only temporally related
to, rather than due to, vaccination.

1. Immunization Practices Advisory Comminee. Updnte vaccine side
effects, adverse MMWR
1996; 45 (RR 12): 1-35.,

Alypical measles. The atypical-measles syndrome has
occurred in persons vaccinated against measles and later
exposed to the natural infection. The syndrome has been
characterised by high fever and atypical rash; abdominal
pain has been common and pneumonia almost universal.!
Although atypical measles has occurred particularly in
patents given killed vaccine! (no longer used) it has been
reported in recipients of live measles vacdnes.%?

Measles occurring in patients previously vaccinated with

- population. Pediarr Infect Dis J 1995; 14: 17-22.

3. Markowitz LE, et el. Changing levels of measles antbody titers in women
and children in the United States: impact on response to vaccination.
Pediatrics 1996; 97: 53-8,

4. Gans HA, &t al. Defidency of the humoral immune to measles
waccine in infants tmmunited at age 6 months. JAMA 1998; 280: 527-32.

5. De Semves G, ¢f al. Effeciveness of vacdination at 6 1o 11 months of age
during an outbreak of mezsles. Prdiatriz 1996; 97: 232-5.

live les vaccines may be mild and go unrecognised.
However, secondary vaccine failure does not appear to be a
major problem (see Immunisation Schcdulcs under Uses,
p. 2398.3).
L The atypical-measies synd
2. Chatteri! M, Mankad V. Pailure of
of arypical measles. JAMA 1977; 23& 2635,
3. Henderson JAM, Hammond DL Delayed diagnosis in arypical measles
d Can Med Assoc J 1985; 133: 211-13.

Lancet 1979; i 962-3.
d viral vacdine in pr

EXPANDED PROGRAMME ON IMMUNIZATION. Measl i
leading cause of death among young children, despite the
availability of a safe and effective vaccine for the past 40
years. WHO 'estimated 454000 people, the majority of
them children, died from measles and measles complica-
tions in 2004:

In the developed world measles vaccine (usually as
measles, mumps, and rubella vaccine) is usually given in the
second year of life. If given earlier, passively-acquired
maternal antibodies against les may interfere with
development of protective immuniry.

In the developing world, protection given by maternal
antibodies is often rapidly lost and in hyperendemic areas,
such as urban and peri-urban areas, clinical measles may
occur in children as young as 5 to 6 months of age.
Immunisation against les is part of WHO’s Expanded
Prog on ton (see, p. 2374.2). The first dose
of measles vaccine is given to children at the age of 9 months
or shortly thereafter. A ‘second opportunity’ for immuni-
sation is provided to all children (either through routine
immunisation campaigns or by targeted supplementary
activides depending on local need). This assures measles
immunity in children who failed to receive a previous dose
of measles vaccine, as well as in those who were vaccinated
but failed to develop immunity following vaccination
(about 10 to 15% of those children vacdnated at 9 months
of age).

References.
1. WHO. Measles vaccines: WHO position paper. Wkly Epidem Rec 2009; 84:

349~60. Also available at: hum://www.who.int/wer/2009/wer8435.pdl
(accessed 03/03/10)

Immunisation for fravellers. WHO recommends that all
travellers who have not been immunised should be
offered measles vaccine. Infants who are travelling to
areas where measles is highly endemic may receive a dose
at the age of 6 months but those who receive the first
dose of measles vaccine between the ages of 6 to 8 months
should also receive the scheduled primary immunisation
doses later.!

Tt is generally recommended that individuals with at least
a moderate degree of immune deficiency should receive
measles vaccine even when wavelling to areas with a low
risk of contracting the disease.!

1. WHO. Intemational travel and heaith 2010 ed. Available au: hup://www.
who.int/entity/ith/ITH2010.pd( (accessed 27/08/10}

Adverse Effects

As for vaccines in general, p. 2375.1.
Fever and rashes may occur after measles vaccines. The
fever generally starts about 1 week after the injection, lasts
been

Effects on hearing. For reports of sensorineural hearing
loss after vaccination with monovalent measles vacdine or
other measles-containing vaccines, see under Measles,
Mumps and Rubella Vacdines, p. 2400.3.

Effects on the nervous system. GUILAIN-BARRE SYNDROME.
No assodation was found between measles vaccination
and Guillain-Barré syndrome in an analysis of 2296
cases.!

1. da Silveira CM, ot al. Measles vaccination and Guillain-Barré syndx\'m\e

Lancet 1997; 349: 14-16.

OPTIC NEURITIS. For a report of optic neuritis in 2 chxldren
after being given measles and rubella vaccine, see under
Adverse Effects of Measles and Rubella Vaccines,
p. 2400.1.
SUBACUTE SCIEROSING PANENCEPHALTIS. Subacute sclerosing

Hypersensifivily. For discussion of precautions to be taken
on giving measles vaccines to children allergic to egg, see
Measles, Mumps, and Rubella Vaccines, p. 2401.1.

Immunocompromised patients. For a discussion of the use
of live vaccines in immunocompromised patients includ-
ing those with HIV infection, see Precautions on
p. 2375.2.

As with other live vaccines, measles vaccine is generally
not recommended for use in patients with impaired
immunity, although combined measles, mumps, and
rubella vaccine may be given to BIV-positive individuals
unless they have severe immunosuppression or other
contra-indications. WHO! recommend that children with
suspected or confirmed HIV infection or in areas where
there is a high indidence of both HIV infection and measles
should receive a dose of measles vaccine 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.
Specific measles immunoglobulins (p. 2398.2) have been
used in some countries. Although measles vaccines have
been given to immunocompromised patients without
causing adverse effects® there have been some reports of
severe reactions; disseminated measles infection was
reported in a child with severe congenital immunodefi-
dency.* and fatal giant-cell pneumonitis was reported in an
adult with AIDS.%

1. WHO. Measles vaccines: WHO position paper. Wkiy Epidem Rec 2009; 84:
349-40. Also available at: htp://wrww.who.int/wer/2009/wer8435.pdf
{accessed 12/02/10)

2. WHO. WHO recommendations for routine immunization-summary
ublu (issued 9 June 2010). Avafhhl: at: hnp:/iwww.who.int/

Y X int.html d

27/08/10)

3. Krasinski K. Borkowsky W. Measles and measies immunity in children
infected with human immunodeficiency virus. JAMA 1989; 261: 2512~
1&.

4. Monalo WJ, & al. Disseminated measles infection after vaccination in a
child with a congenital immunodeficency. J Pediatr 1994; 124: 273-6.

5. Angel JB, et al. Yaccine-associated measles pneumonitis in an adult with
AIDS. Ann Intern Med 1998; 129: 104-6.

bowel disease. Measles vaccination has
been suggested as a possible factor in the development of
ory bowel di ! However a case-control

panencephalitis (SSPE) is a rare complication of measl

infection (p. 961.2) and has been reported in children

who have received measles vaccine but have no history of

clinical disease, Nevertheless mass measles vacdnation has

been effective in reducing the incidence of SSPE in both

developing and industrialised countries,'? and the risks of

remaining unimmunised are considered to be greater than

those arising from immunisation.

L SSPE in the ping world. Lancer 1990; 336: 600.

2. Immunization Practices Adv‘lxory Comminee. Update: vaccine side
effects. adverse and MMWR
1996; 45 (RR 12): 1-35.

Effects on the skin. Stevens-Johnson syndrome was asso-
dated with measles vaccination in a 10-month-old infant.!

1. HaurT. etal. Stevens-Johnson synd: measles
J Pakinian Med Assoc 1997; 47: 264-5.

High-fitre vaccines and morfality. After reports of excess
mortality in children, espedally among girls, who received
high-titre Edmonston-Zagreb (EZ) measles vacdne,! WHO
reversed its recommendation for the use of this vaccine in
its Expanded Programme on Immunization in developing
countries.>> Subsequent study* of children who bad
received high-titre EZ vaccine showed adverse effects on
the nutritional status in either sex, confirming a generally
deleterious effect of the vaccine. Others, however, have
argued that the problems associated with the use of EZ
vaccne have been exaggerated.’¢ A review?® pointed out
that excess mortality was not seen in all studies, and con-
duded that the problem was unlikely to be due to the
vaccine itself.

1. Knudsen KM, ef a/. Child morality following standard, medium or high
ttre measles immunization in West Africa. Int J Epidemiol 1996; 23: 665—
73

for about 2 or 3 days, and has
by convulsions. More serious effects reported rarely indude
encephalitis and thrombocytopenia.

Reviews.

1. Duclos P, Ward BJ. Measles vaccines: a review of adverse events. Drug
Safety 1998: 19: 435-34,

Incidence of adverse effects. Some brief comments made
by the Advisory Committee on Immunization Practices in
the USA on adverse effects of standard measles vaccines.!
An excellent safety record of measles vaccnes has been
indicated by the experience gained through the use of
more than' 240 million doses up to 1993. Fever with a

perature of 39.4 d or more may develop in 5 to
15% of vaccinees beginning 5-12 days after vaccination
and usually lasts several days. Transient rashes have been
reported in about 5% of vaccinees. CNS disorders, includ-
ing encephalitis and encephalopathy, have been reported
with a frequency of less than one case per million doses

2. Figh-titre measies vaccines dropped. Lamcet 1992 340:
232,

3. WHO. on i safety of high-utre
measles vaccines. Wk}y Epidem Rec 1992; 67: 357-61.

4. Garenne M. Effee of Edmonston-Zagreb high-titre vaccine on
autritonal status. Lancet 1994; 344: 261-2.

S. Bennett JV, ef ol Edmonston-Zagreb measles vaccine: a good vaccine
with an image problem. Pediatmic 1999: 104 1123-4.

6. Aaby P, ef of. High-titer measies vacdnation before 9 months of age and
increased female monality: do we have an explanation? Semin Pediatr
Infect Dis 2003; 14: 220-32.

Precautions

As for vaccines in general, p. 2375.2.

Measles vaccines are not generally recommended for
children below the age of 1 year in whom maternal
antbodies might prevent a response, but they have been
given to younger infants when the risk of measles is
particularly high (see Immunisation Schedules, under Uses,
p. 2398.3, for further discussion).

The symbol t denotes a preparation no longer actively marketed

study involving 140 patients with inflammatory bowel dis-
ease provided no support for this hypothesis,? and measles
virus has not been detected in biopsy specimens from
patients with infl y bowel di 3 Later
reviews*® conduded that there is no evidence of any asso-
dation between measles-containing vacdnes and
inflammatory bowel disease. A suggested link between
measles vaccine-associated inflammatory bowel disease
and autism is now refuted (see p. 2401.1).

1. Thompson NP, et al. Is measles vaccinarion a risk factor for inflammatory
bowel discase? Lancet 1995; 345: 10714,

2. Feeney M. o al. A case-conwol study of measles vacdnadon and
inflammatory bowel disease. Lancet 1997; 350: 764-6.

3. Afzal MA, o al. Absence of measles-virus genome in inflammatory
bowel disease. Lancet 1998; 351: 646-7.

4. Davis RL. Bohlke X. Measies vaccination and inflammatory bowel
disease: controversy laid to rest? Drug Safery 2001; 24 939-46.

5. Seagroant V, Goldage MJ. Crohn's disease, uicerative colitis, and
measies vacdne in an English population, 1979-1998. J Spidemiol
Community Health 2003; 57: 883-7.

6. Demichell V, et al. Vaccines for measies, mumps and rubeila in children.
Available in The Cochrane Database of Systematic Reviews; Issue 4.
Chichester: John Wiley: 2005 (accessed 02/05/06).

Interactions

As for vacdnes in general, p. 2375.3

Vitamin A. Supplementation with vitamin A (see Defi-
dency States, p. 2099.2) is now included as part of WHO’s
Expanded Programme on Immunization.' There has been
conflicting evidence of the effects of such supplementation
on the response to measles vaccination. One study?
reported a reduced immune response if vacdnation occurs
at 6 months (before the age at which measles vaccination
is usually given in the EPI) while others** generally found
no significant change in seroconversion or immune
response in children vacdnated at 9 months (the age at
which vaccination is generally started).

1. WHO. Measles vaccines: WHO position paper. Wkiy Epidem Rec 2009; 84:
349-60. Also available at: bitp://www.who.inl/wer/2009/wer8435.pd!
{accessed 12/02/10)

2. Sembs RD, ¢f ai. Reduced seroconversion to measles in infants given
vitamin A with measies vaccination. Lancef 1995; 345: 1330-2.

3. Benn CS, «f al Randomised triat of effect of vitamin A supplementation
on antibody response to measles vaccine in Guinea-Bissau, West Africa.
Laneet 1997; 350: 101-5.

4. Cherian T, et al. Effect of Vitamin A supplementation on the immune
response 10 measies vaccinaton. Vacome 2003; 23: 2418-20.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Austral.: Rimevaxt; Cz: Movi-
vact; Fr.: Rouvax; Ger.: Masem-Impfstoff Merieux; Gr.: Mora-
ten; India: M-Vac Israel: Rouvaxt; Mex.. Rimevaxt; NZ:
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Rimevax; Philipp.: Rouvax; Pol: Rouvax; S.Afr.: Diplovaxt: i Preparaﬁons
Morbilvax{: Rimevaxt: ; Singap Spain: -
Rimevaxt; Turk.: Moraten; Rouvax: USA: Attenuvaxt. Proprietary Preparations (details are given in Volume B}

ol B . ingle-# = Canad.: MoRu-Viratent; Chile:
Ph. Bur.: Measles Vaccine (Live). MoRu-Viraten: Mex.: Moruviratent.
Measles and Mumps Vaccines Mea§Ie5, Mumps, and Rubella
Vacuna del sarampidn y las paperas; Vacunas del sarampién Vaccines
y la parotiditis. MMR Vaccines; Vacunas det sarampidn, de la rubéola y de la
ATC — J0780D51. parotiditis epidémica; Vacunas del sarampién, de la rubéola

Uses and Administration

Measles and mumps vaccines may be used for active
immunisation although for primary immunisation a
combined measles, mumps, and rubella vaccine (below) is
usually used. For discussion of immunisation schedules, see
under Vaccines, p. 2373.3,

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

Sec also under Measles Vaccines, p. 2399.1. and Mumps !

Vaccines, p. 2402.3.

Effects on the bones and joints. For a reference to arthritis
occurring after measles and mumps vaccine, see under
Adverse Effects and Precautions of Measles, Mumps, and
Rubella Vaccines, below.

Effects on hearing. For reports of sensorineural hearing
loss after vaccination with measles-containing vaccines,
see under Measles, Mumps, and Rubella Vaccines, below.

Interactions

As for vaccines in general, p. 2375.3.
See also under Measles Vaccines, p. 2399.3.

Preparations
Propriefary Preparafions (details are given in Volume B)

Preparations. China: Si Lin (B#); Cz.: Mopa-
vact; Gr.: Rouvax.

Measles and Rubella Vaccines

Vacunas del sarampion; Vacunas del sarampion y la rubéola.
ATC — J078053. . ’

Uses and Administration

Measles and rubella vaccnes may be used for active
immunisation although for primary immunisation a
combined measles, mumps, and rubella vaccine (below) is’
usually used. For discussion of immunisation schedules, see
under Vaccines, p. 2373.3.

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.
See also under Measles Vaccines, p. 2399.1. and Rubella
Vaccines, p. 2417.2.

Incidence of adverse effects. Eight million children aged
between 5 and 16 years were immunised with a measles
and rubella vaccine 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 self-lim-
iting.! Serious suspected reactions were rare and generally
the number of reported cases was consistent with the
background frequency of the particular disorder.
1. CSM/MCA. Adverse reactions to measles rubella vaccine. Curremt
Probiems 1995; 21: 9~10. Also available at: http://www.mhra.gov.uk/
home/idcplg?ldcService=GET_FILEGdDocName=CON201 56336 Revie

}

Effects on hearing. For reports of sensorineural hearing
loss after vaccination with measles-containing vaccines,
see under Measles, Mumps, and Rubella Vaccines, below.

Effects on the nervous system. Optic neuritis was reported
in 2 children given measles and rubella vacdne 2 to 3
weeks previously.!
1. Stevenson VL. et al. Optic neurits g ) 1l i
in two 13-year-old children. Br J Ophthaimol 1996; 80: 1110-L1.

Interactions

As for vaccines in general, p. 2375.3.
See also under Measles Vaccines, p. 2399.3.

All cross-references refer to entries in Volume A

y de las paperas; Vacunas del sarampién, ia parotiditis y |
rubéola; Vacunas triples viricas. - .
ATC — J07BD52. : .

Pharmacopoeias. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Measles, Mumps and Rubella Vaccine (Live);
Vaccinum Morbillorum, Paroditidis et Rubellae Vivum). A
freeze-dried preparation containing suitable live attenuated
strains of measles virus, ps virus (Paramyxovirus
parotitidis). and rubella virus. The vaccine is prepared
immediately before use by reconstitution from the dried
vaccine. It contains in each dose not less than 3.0 log CCIDsp
of infective measles virus, not less than 3.7 log CCIDs, of
infective mumps virus, and not less than 3.0log CCIDs, of
inlective rubella virus. The dried vaccine should be stored at
2 degrees to 3 degrees and be protected from light.

The BP 2014 states that MMR may be used on the label.

Uses and Administration

Measles, mumps, and rubella vaccines 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 of immunisation
schedules, see under Vaccines, p. 2373.3.

In the UK, it is recommended that all children receive
two doses of 0.5mL of a measles, mumps, and rubella
vaccine by intramuscular injection (or subcutaneously if
there is a bleeding disorder). These are usually given shortly
after the first birthday and before school entry, but may be
given at any age if routine vacdnation has been omitted,
allowing 3 months between doses. The combined vaccine
may also be used for prophylaxis after exposure to measles
provided it is given within 72 hours of contact. However, it
is not considered to be effective for postexposure
prophylaxis against either mumps or rubella. If the vaccine
is given before 12 months of age, re-immunisation wiil be
necessary starting at between 12 and 15 months with a
further dose according to national schedules.

Similar schedules are used in the USA.

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

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

Events due to the measles component usually occur 6 to
11 days after vaccination and those due to the mumps and
rubella components after 2 to 3 weeks but may occur up to 6
weeks after vaccination.

Adverse effects tend to be less frequent after the second
dose of vaccine than after the first dose.

Measles, mumps, and rubella vaccines should not be
given to individuals with a confirmed anaphylactic reaction
to any antibacterial such as neomycin or kanamycin, that
may be used in the manufacturing process.

Recommendations on vaccination in persons with egg
allergy are discussed under Hypersensitivity, p. 2401.1.

Incidence of adverse effeds. A double-blind placebo-con-
trolled crossover study® in 581 pairs of twins showed that
the frequency of adverse effects from the use of measles,
mumps and rubella (MMR) vaccine was between 0.5 and
4.0%, indicating that adverse reactions are much less com-
mon than was previously thought. A study in the USA?
showed that children given the vaccine at age 4 to 6 years
had fewer adverse effects than those given it at 10 to 12
years. A later study® based on family reported symptoms
was unable to detect any vaccine-related adverse effects
when the second dose of MMR vaccine was given at either
4 to 6 years or 10 to 12 years. Vaccine-related adverse
effects after the first dose of MMR vaccine were reported
in about 17% in those vaccinated between the age of 12
and 20 months.

A further study* that assessed the effect of almost
3million doses of vaccines in 1.8million individuals
revealed that 173 potentially serious reactions were claimed
to have been caused by vaccination. There were 77
newrologic, 73 allergic, and 22 miscellaneous reactions
recorded. and 1 death reported. However, 45% of the
reactions were probably caused by some other factor. It was

therefore conduded that serious events caused by MMR
vaccine are rare and are greatly outweighed by the risks of
the narural diseases.

1. Peltola H. Heinonen OP. Prequency of true adverse reactions to measles-
mumps-rubella vacdne: a double-blind placebo-~controlled trial in twins,
Lancet 1986; 1: 939-42.

2. DavisRL. etal. MMR2 immunization at 4 to $ years and 10 10 12 years of
age: 2 comparison of adverse clinical events after immunization in the
vaccine safety dawalink projecr Pediatric 1997: 100: 767-71.

3. LeBaron CW, et al. Evaluation of potentially common adverse events
associated with the first and second doses of measles-mumps-rubella
vacdne. Pediatrics 2006; 118: 1422-30.

4. Patja A, & al. Serious adverse events after measles-mumps-rubefla
vaccinadon during a fourteen-year prospective follow-up. Pediarr fnfect
Dis J 2000; 19: 1127-34.

Effects on the blood. Thrombocytopenia occurs rarely in

. children receiving measles, mumps, and rubella (MMR)

vaccine and usually resolves spontaneously. The rubella
component is considered to be the most likely cause. An
increased inddence of thrombocytopenia after the second
dose of the vaccine has been reported in children who
developed thrombocytopenia-after the first dose.! A study?
by the UK Public Health Laboratory Service suggested a
link between MMR vacdne and the occurtence of
immune thrombocytopenia, with an absolute risk of 1 in
22300 of occurrence within 6 weeks of the first dose of
the vaccine, and 2 out of every 3 cases atuibutable to ir.
Children with immune thrombocytopenia before receiving
MMR vaccine had no vaccine-associated recurrences. A
further study® of children aged 13 to 24 months and diag-
nosed with immune thrombocytopenia for the first time
between January 1988 and December 1999 similarly
found the attributable risk of developing it within 6 weeks
of receiving the vaccine to be about 1 in 25000. As a con-
sequence of these findings, the UK CSM has recom-
mended* that children developing immune thrombocyto-
penia within 6 weeks of vaccination with MMR vaccine,
or any of its components, should have serological testing
before their second dose is due; if this suggests that full
immunity is not established, then a second dose should be
given. A retrospective analysis of the CDC’s Vaccine Safety
Datalink between 1991 and 2000 also reported a strong
association between MMR vaccination and the risk of
immune thrombocytopenia in children 12 to 23 months of
age. The association was strongest among those 12 to 15
months of age and was higher for boys than girls; the
attributable risk of developing immune thrombocytopenia
was | in 40 000 doses.’

1. Viacha V, o al. Recurrent thrombocytopenic purpura after repeaced
L ps-rubell Pediatrics 1996; 97: 738-9.

2. Miller E, et al. tdiopathic thrombocytopenic purpura and MMR vaccine.
Arch Dis Child 2001; 84; 227-9.

3. Black C, et al. MMR vacdne and i
Br J Clin Pharmacol 2003; 33: 107-11.

4. CSM/MCA. MMR vaccine and idiopathic thrombocytopenic purpura,
Current Problems 2001; 27: 15. Also available ac: hup://www.mhra.gov.
uk/home/idcplg?ldcService=GET_FILEG dDocName=CONOQG74565Re-

i hod: n

Risk of immune
o P

ic purpura.

5. Prance EK, e ai. Vacdne Safety Dawalink Team.
thrombocytopenic purpura after {! b
in children. Pediatric 2008; L21: ¢687-92.

Effects on the bones and joints. Arthralgia and arthritis
occurring in patients given mumps, measles, and rubella
vaccines have generally been attributed to the rubella
component.! However, arthritis has been reported in an
infant after vaccination with measles and mumps
vaccine.?

1. Benjamin CM. et al. Joint and limb symptoms in children after
immunisation with measles, mumps, and rubella vaccine. BMJ 1992
304: 1075-8.

2. Nussinovitch M, er a/. Anbritis afier mumps and measles vaccinaton.
Arch Dis Chitd 1995; T2: 348-9.

Effects on hearing. Hearing loss is a2 known complication
of wild measles and mumps viral infections, and the live
attenuated strains of these viruses used in the vaccines
might therefore have the potendal to affect hearing. There
have been individual case reports of sensorineural hearing
loss after measles vaccination.!? Profound, irreversible
sensorineural deafness was reported in a 27-year-old
woman after administration of a measles and rubella
vaccine.® Nine cases of sensorineural hearing loss after
measles, mumps, and rubella (MMR) vaccine were
reported to the UK CSM between 1988 and 1993.¢ Of
these, 3 cases were judged not to have been associated
with the vaccine. In the remaining 6, the mumps virus
component was considered to be the most likely cause of
deafness if the vaccine was to blame, but the risk was con-
sidered to be small compared with the risks of natural
infection. In the USA, a review of reports to the Vaccine
Adverse Events Reporting System (VAERS) between 1990
and 2003 identified 44 cases of sensorineural hearing loss
after doses of live attenuated measles and/or mumps vac-
cnes; an additional 11 cases were identified from pub-
lished reports. The onset of hearing loss in most cases was
in keeping with the incubation periods of wild measles
and mumps viruses. Based on the annual usage of MMR
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vacdne, an estimated rate of hearing loss was reported to
be 1 in 6 to 8 million doses.®
1. Watson JG. Bilateral hearing loss in a 3-year-old girl following measles
immunisation at the age of 15 months. Int J Pedistr Otorhinolaryngel
1990; 19: 189-90.
2. Juyarajan V, Sedler PA. Hearing loss g measles J

10. Demicheli V. a al. Yaccines for measles, mumps and rubella in children.
Avatlable in The Cochrane Database of Systematic Reviews; Issue 4.

‘hutp:/iwwrw . dh.gov. nklthyAndGuﬁmr.el

Infect 1995; 30: 184-5.
3. Hulbert TV, @ ol Bilateral hearing loss afier measies and rubela
vaccination in an adult. N Engl J Med 1991; 323: 134.

" 4 Stewan BJA. Prabhu PU. Reports of sensorineural deafness after

mensles, mumps, and rubells immunisation. Arch Dis Child 1993: 69:
1534.

S. Asatryan A, ef al. Live atenuated measles and mumps viral strain-
contining vacdnes and hearing loss: Vaccne Adverse Event Reporting
System (VAERS), United States, 1990—2003. Vacaine 2008; 26: 1166~72.

Effects on the nervous system. Although there have been
case reports' linking Guillain-Barré syndrome with
measles, mumps, and rubella vaccine, a retrospective
study? that involved 189 patients with the syndrome and
about 630000 recipients of the vaccine could not find a
causal assodiation.

Prolonged tonic-donic seizures were associated with
prolonged hemiparesis in a 16-month-old girl 6 days after
measles, mumps, and rubella vaccination.’ There was
evidence of transient encephalopathy. However, a causal
relationship between measles-containing vaccnes and
encephalitis is generally considered to be unlikely. Other
reported neurological effects after vaccination indude gait
disturbances,** and transverse myelitis.* However, a
retrospective study’ found no evidence for a causal
assodiation between vaccination and acute ataxia and the
development of gait disturbances and suggested the original
reports represented chance occurrence.

For discussion of meningitis and encephalitis occurring
after measles, mumps, and rubella vaccination, see under
Adverse Effects of Mumps Vaccines, p. 2402.3.

1. Morris X, Rylance G. Guillain-Barré syndrome afier measles, mumps.

and rubella vaccine. Lancet 1994; 343: 60.
2. Pags A, @ dl. Risk of Guillzin-Barré sy after I ps

kmisTIGX (accessed 27/08/10)
‘12. Hornig M, ¢t al. Lack of assodation berween measles virus vacdne and
autism with enteropathy: a case-contyol study. PLoS One 2008; 3: €3140.

?CONTENT_ID=40972545ch-

Orchifis. Orchitis is a common complication of wild-type
mumps infection, particularly in post-pubertal males, and
a few cases of bilateral and unilateral orchitis following
vaccination with il ps. and rubella vacdne
have been reported.'? An 18-year-old: adolescent devel-
oped swelling 11 days after vaccination!; he was treated
with NSAIDs and the swelling resolved.! A 12-month-old
child developed scrotal and testicular swelling 2 weeks
after vaccination which resolved spontaneously over sev-
eral days, while 2 post-pubertal patients (36 and 37 years
of age} developed swelling 3 days after vaccination; in
both patients the swelling also spontaneously resolved
within 1 to 5 weeks.?

1. Abdelbaky AM, e al. Unilateral architis: a rare
of MMR vaccine. Anmn R Coll Surg Engl 2008; 90: 336-7.

2. Clifford V, et al. Mumps vaccine orchitls; evid
a potental immune-mediated mechanism. Vacine 2010; 28 2671-3.
Interactions

As for vaccines in general, p. 2375.3.
See also under Measles Vaccines, p. 2399.3.

Preparations

ACIP therefore no longer expresses a preference for use of
the quadrivalent vaccine over separate injections of
equivalent component vaccines.

Reviews.

1. Vesikari T, «f al Increasing coverage and cfidency of measles, mumps,
and rubeila vaccine and Introdudng universal varicella vaccination tn
Europe: & role for the combined vaccine. Pediatr Infect Dis J 2007; 26:
632-8.

2. Ramet J. A new challenge for Burope: inuwroducing a pediatric
quadrivalent vaccine for measles, mumps, rubella, and varicells, Jrt J
Infect Dis 2007; 11 {suppl 2): $49-$55.

3, Dhillon S, Curran MP. Live atienuated measles, mumps, rubella, and
varicella zoster virus vacdne (Priorix-Tetra). Paediatr Drugs 2008; 10:
337-47.

4. Czajka H, et ol A combined measles, mumps, rubells and varicella
vaccine (Priorix-Tetra): immunogenicity and safety profile. Vaczine 2009;
27: 65041 ).

'S, CDC. Use of combination messles. mumps, rubella, and varicells

‘waccine: recommendatons of the Advisory Commitiee on Immuniza-
tion Practices (ACIP). MMWR 2010; 39 (RR-3): 1-12. Also available ar
tep: .cdc. g pdf 25/06/10)

Preparations
Proprietory Preparations (details are given in Volume B)

Preporolions. Belg.: Priorix-Tetra; Canad.:
Priorix-Tetra; Cz.: Prorix-Tetra; ProQuad; Denm.: Priorix-Terra;
Fin.: Priorix-Tewat; Ger.: Priorix-Tetra; Gr.: Priorix-Tetra; Irl.:
Priorix-Tetra; ProQuad; Israel: Priotix-Tetra; Ital: Priorix-Tetra;
ProQuad; Malaysia. Priorix-Tetra; Neth.: Priorix-Tetra; Pro-
Quad; NZ: Priorix-Tetra; ProQuad: Pol: ProQuad; Port.: Prior-
ix-Tetra; ProQuad; Simgapore: Priorix-Tetra; Swifz.: Priorix-
Tetra; Thai.: Priorix-Terra; USA: ProQuad.

Pharmacopoeial Preparafions
Ph. Bur.: Measles, Mumps, Rubella and Varicella Vaccine (Live).

Propndu-y Preparations (detaﬁs are given in Volume B)

Arg.: MMR I; Trimovax; Trivira-
ten; Austral.: Priorix; Austriaz MMRVaxPro; Priorix; Belg.:
MMRVaxPro; Priorix; Braz.: Vacina Comb. Contra Sarampo,

rubella vacdnation. J Pediatr 2001; 138: 250-4,

3. Sackey AH, Broadhead RL Hemiplegia after measles, mumps, and
rubells vacdnation. BMJ 1993; 306: 1169.

4. Plesner A-M. Galt disturbances after measles, mumps, and rubella
vacdne. Lancet 1995; 343; 316,

'S, Plesner AM, of al. Gait disturb bellar ataxia after
mvmmnl!mm:dlwuhﬂwupmy Ada Paediatr
2000; 89: 58-63.

6. Joyce KA, Rees JE. Transverse myelhis after measles, mumps, and
rubells vaccine. BMJ 1995; 311: 422

7. Miller E, et al. No evidence of an association between MMR vacdne and
gait disturbance. Arch Dis Child 2005; 90: 292-6.

ivily. Since the measles and mumps compo-
nents of measles, mumps, and rubella vaccines are grown
in cell cultures of chick embryos the vacdne was formerly
contra-indicated in individuals with a history of anaphy-
lactic reactions to egg. In both the UK and USA, serious
reactions to egg including anaphylaxis are no longer
regarded as absolute contra-indications to vaccination
although specialist advice should be obtained and vaccin-
ation performed only under controlled conditions. It is
generally agreed that the vaccine can be given safely to
children with less severe reactions to eggs.
A confirmed anaphylactic reaction to gelatin, kana-
mycin, or neomycin is a contra-indication to measles,
mumps, and rubella vaccines.

Infla bowel disease and autism. A controversial
report' in 1998 linked measles, mumps, and rubella
vaccination with the development of inflammatory bowel
disease and behavioural abnormalities including autism.
However, there is now overwhelming evidence from stu-
dies and analyses that the vacdne does not cause aut-
ism.>!12 Similarly, the link between measles-containing
vacdi. and infl y bowel disease has not been
substantiated (see under Precautions for Measles Vaccines,
Pp. 2399.3).

1 AJ, o al. Oeal i dul; ia, non-specific
colitis, and pervasive developmental disorder i |n children. Lancet 1998
351: 637-41.

2. Peltola H, o al. No evidence for measles, mumps, and rubella vaccine-
associated inflammatory bowel disease or autism in a 14-year
prospective study. Lancet 1998; 351: 1327-8.

3. Roberts R. There is no causal link between MMR vaccine and autism.
BMJ 1998; 316: 1824.

4. ‘hylots.nnl Avtism and measles. mumps, and rubella vaccine: no

id for a causal Lancet 1999; 353

2026-9.

Ci ba ¢ Rubeola; Vadna Contra Sarampo, Caxumba ¢
Rubeola; Vacina de Virus Vivos de Sarampo, Caxumba e
Rubeola; Canad.: MMR II; Priorix; China: MMR I (RR/RME);
Priorix (W#1I5E); Cz: MMR Of; MMRVaxPro; Priorix; Trivi-
vac Demm.. MMRt; Priorix; Fin.: MMR IIf; Pdorix; Fr.
MMRVaxPro; Priorix; R.OR.f; Ger:. MMR Trplovaxt;
MMRVaxPro; Prori; Gr.. MMR II; MMRVaxPro; Pluserix;
Priorix; Hog Kong: MMR II; Priorix; Trimovax: Hung.: MMR
Ot: Priorix; India: Morupar; Tresivac; Indon.: MMR I Trimo-
vax; Irl.: MMR 0t1; MMRVaxPro; Priorix; Israel: MMR I Prior-
ix; Ital.: MMR IIf; MMRVaxPro; Priorix; Malaysia: MMR II;
Priori; Mex.: MMR IL Priorix; Neth.. MMRVaxPro; Priorix;
Norw.: MMR 1I+; MMRVaxPro; Priorix: NZ: MMR I Priorix;
Triviratent; Philipp.: Priorix; Trimovax; Triviratent; Pol.: MMR
1I; MMRVaxPro; Priorix; Port.. MMR IIf; MMRVaxPro; Prior-
ix; Rus.: MMR II (MMP 1I); Priorix ([Ipaopuxc); S.Afr.: Priorix;
Trimovax; Singapore. MMR II; Priorix; Spain: MMRVaxPro;
Priorix; Vacuna Triple MSD{; Swed.: MMR II}; MMRVaxPro;
Priorix; Switz.: MMRVaxPro; Priorix; Thai.: MMR II; Priorix;
Trimovax; Turk.: MMR H; Priorix: Trimovax; Triviraten; UK:
MMR II; MMRVaxPro; Priorix; USA: MMR II: Venez.: Priorix.

ad P .
Ph. Bur.: Measles, Mumps, and Rubella Vaccine (Live).

Measles, Mumps, Rubella, and Varicella-
Zoster Vaccines

MMRV Vaccines: |

ATC == 78054 S
Pharmacopoeias. Many pharmacopocxas, mdudmg Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Measles, Mumps, Rubella and Varicella Yaccine
(Live); Vaccinum Morbillorum, Parotitidis, Rubellae et
Varicellae Vivum). A freeze-dried preparation containing

Menmggco_ccal Vaccines

.D7AH06, JD7AHO7 JO7AHO&, JO7AHO9; JO7AH10.

Pharmacopoeios. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Bur. 8: (Meningococcal Polysaccharide Vaccine;

Vaccinum Meningitidis Cerebrc lis). It consists of one
or more purified capsular polysaccharides obtained from
one or more suitable strains of Neisseria meningitidis group A,
group C, group Y, and group W135; it may contain a single
type of polysaccharide or any mixture of the types. It is
prepared immediately before use by reconstitution from the
stabilised freeze-dried vaccine with a suitable sterile liquid.
The freeze-dried vaccine should be stored at 2 degrees to 8
degrees and be protected from 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 Vaccine;
Vaccinum Meningococcale Classis C Coniugatumy). A liquid
or freeze-dried preparation of purified capsular polysaccha-
ride derived from a suitable strain of Neisseria meningitidis
group C covalently linked to a carrier protein. The vaccine
may contain an adjuvant. The freeze-dried vaccine should
be stored at 2 degrees to 8 degrees and be protected from
light.

The BP 2014 states that MenC(conj) may be used on the
label.

Uses and Administration

Meningococcal vaccines are used for active immunisation
against Neisseria meningitidis infections, which indude
meningitis and septicaemia (see Meningococcal Infections,
p. 192.1). They are preparations of purified polysaccharide

itable live d srains of les virus, anugens from N. meningitidis and may be monovalent,
virus (Paramyxovirus parotitidis), rubella virus, and human | contining the antigen of only one serotype of N.
he irus 3. The vaccine is prepared i diately before 19 or polyvalent. containing antigens of two or

use by reconstitution from the dried vaccine. It contains in
each dose not less than 3.0log CCIDs, of infective measles
virus, not less than 3.7 log CCIDs; of infective mumps virus,
and not less than 3.0log CCIDs, of infective rubella virus.
The dried vaccine should be stored at 2 degrees to 8 degrees
and be protected from light.

Profile

3. KayeJA, et al. Mumps, measles, and rubella vaccine and the incids of
autism recorded by general practivioners: 4 time trend analysis. BMJ
2001; 322: 460-3. Correction. ibid.; 720.

6. Dales, et al. Time trends in autism and in MMR immunization coverage

* in California. JAMA 2001; 285: 1183-5.

7. Halsey NA, diMﬂd&mnmps-mbzﬂanaimmdluﬂnkmmm
disorder: report from the new
mm«mvmmwnmohmm;,.lm 12-13, 2000. Abstract:
Pediatis  2001: 107 1174, Pull version: hup:/ipediatrics.

gl /ull/107/5/e84 14/12/04)

8. Smecth L, & al. MMR and per
disorders: a case-control study. Lancet 2004: 364: 963-9.

9. Immunization Safety Review Commitice. Immunization sajety review:
mmmwmmmncmmmdmymzm

ilabk .nap.edu/catal _id=10822

(accessed 26!08!]0)

Measles, mumps, rubella, and varicella-zoster vaccines are
used for active immunisation against measles, mumps,
rubella and varicella (chickenpox).

In the USA, the Advisory Committee on Immunization
Practices (ACIP) states that the i! ps, rubella,

more serotypes. Conjugation of the polysaccharide to0 a
carrier such as diphtheria CRM,y; protein or to tetanus
toxoid protein increases the immunogenicity. While
effective vaccines against some of the common serotypes
of bacterial meningitis such as A, C, W135, and Y have been
available and included in many national immunisation
programmes, it has been more difficult to develop vaccines
against the group B serotype. However, several avenues of
research have now resulted in the production of an effective
vaccine against this serotype.

In the UK, primary immunisation is recommended
during childhood with a further dose given during
adolescence, whereas in the USA routine immunisation is

and varicella (MMRV) vaccine may be given to children
aged 12 months to 12 years for simultaneous vaccinati

rec ded during adolescence or for those at increased
risk for meningococcal disease from 6 weeks of age. In the
UK. ac meningococcal C vaccine is used and is

against these viral diseases. Surveillance data indicate an
increased risk of febrile seizure in children after their first
dose of MMRV vaccine, compared with those who were
given separate injections of measles, mumps, and rubella
(MMR) vaccine and varicella vaccine at the same visit. The

The symbol t denotes a preparation no longer actively marketed

generally given by intramuscular injection with the
subcutaneous route reserved for patients with haemophilia
or thrombocytopenia. The primary immunisation course for
infants.consists of a single dose of 0.5 mL given at 3 months
of age. The first booster dose with a combined conjugate
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occal C and A type’b vaccine is
recommended at 12 to 13 months of age with a further
booster dose of conjugate meningococcal C vaccine given
around 14 years of age. In the USA, routine immunisation
with a single dose of a conjugate tetravalent vaccine from
groups A, C, Y, and W135 is performed at 11 to 12 years of
age, with a booster dose at 16 years of age. Catch up
vaccinations may be given, however, routine vaccination of
those aged 19 to 21 years who are not at inareased risk for
meningococcal disease is not recommended. For discussion
of immunisation schedules see under Vaccines, p. 2373.3.
Asplenic persons or those who have terminal comple-
ment component deficiencies are at higher than normal risk
of acquiring meningococcal infection and thereiore thcy
should be i d. Either a conjug; gococcal C
vaccme or a tetravalent vaccine (A, C, Y, and W135,
d or conj d) may be used depending on
avallablllty and local immunisation guidelines.
Meningococcal vacdnes are also indicated in persons
travelling to countries where the risk of infection is high.
They should receive a tetravalent meningococcal poly-

UNCe

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

tmmunity to the unconjugated serogroup C polysaccha-
ride in meningococcal vaccines may be insufficient to confer
adequate protecrion against infection in infants 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 Vaccine Adverse Event Reporting System
(VAERS) after use of a tetravalent (A, C, W135, and Y)
meningococcal conjugate vaccine (Menactra). Whether
the cases were caused by the vacdne or were coincidental
was unknown.*? The CDC recommends that persons with
a history of Guillain-Barré syndrome should not be vacci-
nated with the tetravalent meningococcal conjugatc
vaccine.?
1. CDC. Guillain-Barcé among
coccal conjugate vacdne - United States, June-.luly 2005. MMWR 2005
34: 1023-5.
2. CDE Updale illain-Barré synd among recipi of

saccharide vaccine (either unconjugated or conjugated
rather than the group C conjugate vacdne, and should be
immunised even if they have already received the latter.
Vaccination is indicated particularly for visits of 1 month or
more and for those backpacking or living or working with
local residents. Vaccination is a visa requirement for
pilgrims to Saudi Arabia.

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

Strain-specific meningitis B vaccines based on bacterial
outer membrane vesicles or proteins such as PorA, PorB, or
NspA have successfully been used against epidemics in
Norway, Cuba, and New Zealand. In 2013, an adsorbed
meningococcal B vaccine containing 3 recombinant N.
meningitidis group B proteins (NHBA fusion protein, NadA
protein, and the fHbp fusion protein), and the outer
membrane vesicles from N. meningiridis group B strain N2
98/254 was approved for use in Burope. It is given by
inamuscular injection in usual doses of 0.5mL; primary
immunisation consists of three doses given at intervals of
one month, starting preferably at 2 months of age. A single
reinforcing dose is recommended berween 12 and 23
months of age.

Guidelines and recommendations.
. DoH. Invrumisation Against Infeciious Disease 2006 (updated Y4th March,

2013): “The Green Book™. Available ac htqas-lewwgav ukl
licati book-th
8
(accessed 18/04/13)
2. CDC Updated for use n( t
Advi C jon Practices (ACIP),
2010. MMWR 2011; 60: 72-6. Also available av: hrrp://www.cdc.gov/
hou d 14/03/13)
3. Am:ncan Academy of Pediatrics. C U on Inft Diseases.

ci United States, June 2005-
September 2006. MMWR 2006: 35: 1120-4. Correcrion. ibid.: [177.

Pregnancy and the neonafe. A swdy' in 157 Asian
women given a tetravalent polysaccharide vaccine in the
third trimester of pregnancy found that immunisation was
safe for both mothers and infants. [nfants were provided
with significantly increased levels of IgG for 2 10 3 monihs
and of oral IgA for 6 months from breast feeding.

L. Shahid NS, e al. Placental and brtast mmfer of antibudies after
maternal i with pe ceal vaccine: 2
randomized, conurolled evaluation, Vaucine 2002: 20; 2404-9.

Interactions
As for vaccines in general, p. 2375.3.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparati Arg.: Antimeningococica A+C;

Menjugate; Menomune; Menveo; NeisVac-C; Va-Mengoc-BC;
Austral.: Mencevax ACWY; Meuingitec; Menjugate; Meno-
mune; Menveo; NeisVac-C: Austria: Mencevax ACWY; Menin-
gxtecf Menjugate, Menveo: NeisVac-C; Belg.: Mencevax
ACWY. j . NeisVac-C; Nimenrix:
Braz.: Vacma Meningococica A+C; Vadina Meningococica Con-
jugada Grupo C; Vacma Mcmngocoaca Conjugzda Grupo C;
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Mumps Immunoglobulins

Inmunoglobulinas contra la parotiditis; lnmunoglobullnas
contra las paperas.
ATC — JO6BB15.

Profile

Preparations containing antibodies against mumps virus
have been used in some countries for passive immunisation
against mumps.

Preparations
Proprietary Preparations (detals are given in Volume B)
Single-ingredient Preparations. Gr.: Paruman.

Mumps Vaccines

Vacunas de la parotiditis; Vacunas de las paperas.
ATC — N7BEDI.

Phannacopoeics. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Mumps Vaccine (Live); Vaccinum Parotitidis
Vivum). A freeze-dried preparation containing a suitable
live atrenuated strain of mumps virus (Paramyxovirus
parotitidis) grown in cultures of human diploid cells or chick-
embryo cells or the amniotic cavity of chick embryos. It is
prepared immediately before use by reconstitucion from the
dried vaccine. The cell-culture medium may contain the
lowest effective concentration of a suitable antibacterial.
The virus concentration is not less than 3.7log CCIDs, per
dose. The dried vaccine 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.

Canad.: Menactra; Men-
veo; NeisVac-C; Chile: Meningo A+C1-' NeisVac-C; China:
Meng Ling Kang (3 R #); MeningACon (2 #F¥); Meningo A
+C (RTE A+C); Menwayc (RALF); Nao Man Ning (8 T);
Yu Nao Ning (#IAET); Yu Nao Ning A+C (BETA+C); Cz:

Menveo: NeisVac-C; Denm.: Meningitec; Meningo-

Meningococcal conjugate vaccines policy update: booster dose
recommendarions. Pediaivics 2G11; 128: 1213-8. Also available at
h icat 1287671213 full. pdf+himl

p:l/p
(accessed 04/04/13)
4. WHO. Meningococcal vaccines: WHO position paper, November 201 1.
Wkly Epidemn Rec 2011; 86: 521-39. Also available at: brtp://www.who.
int/wer/2011/wer8647.pdl (accessed 08/03/13)
5. CDC. Preventon and control of i disease:

vax A+Ct; Men]ugatc Menveo; NeisVac-C; Nimenrix: Fin.:
Mencevax ACWY; A+C1- M t: NeisVac-C;
Fr.. Mencevax Meningi Menj Meno-
mune'r, Menveo, NelsVac Ger.: M:nccvax ACWY Mcmnguec

pistoff A + C; jug: ; Neis-
Vac-C; Gr.: Meningitec; i . j

tions of the Advisory Commitrec an [mmunizaton Practices [ACIP).
MMWR 2013; 62 (RR-2): 1-28. Also available at: hutp://www.cdc.gov/
mmwr/pd{/re/er6202.pdf (accessed 04/04/13)

6. CDC. Infant meningococcal vaccination: Advisory Committee on
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; NeisVac-C; Vacdn Memngococnque. Hong Kong:
Mencevax ACWY: Hung.. Mencevax ACWY: Meningitec
Meningo A+C; Menjugate; NeisVac-C: India: Mencevax;
Indon.: Mencevax ACWY; Irl.: Meningitec; Menjugate; Men-
veo; NeisVac-C; Israel: Mencevax ACWY: Menveo; [tal.: Men-
cevax ACWY; Meningitec; Menjugate; NeisVac-C; Malaysia:
M:uL:vuJL ACWY; Mex,: Va-M -BC; Neth.:
i Meni A+Ct; i t}; Menjug: Men-
veo; NeisVac-C; Nimearix; Norw.. Meningitect; Meningovax A
+Ct; Menveo; NeisVac-C; Nimenrix; NZ: Mencevax ACWY;
Meningitec Menomune; MeNZB+: NeisVac-C; Philipp.: Euro A
& C; Menactra; Mencevax ACWY; Menomune; Menovac; Pol.:
Meningitec; Menveo; NeisVac-C; Port.: Meningitec; Menjugate;
Menveo; NeisVac-C: Rus.: Mencevax ACWY (Menucsaxc
ACWY); S.Afr.: lmovax Meningo A & Ct: Mencevax; Singa-
pore: Menactra; Mencevax ACWY Menomunet; Spain: Men-
cevax ACH M ;  NeisVac-C;
ix; Swed.: M A+C1-. Menveo; NeisVac-C;
Switz.: Mencevax ACWY; Meningitec Menjugate; NeisVac-C;
Thai.: Menomune; Turk. Imovax Menmgo A+Ct; UK: ACWY
Vax; ; NeisVac-C;
USA: Menactra; Menomune; Menveo.
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Ph. Bur.: Meningococcal Group C C
coccal Polysaccharide Vaccine.

Vaccine; Meningo-

Mulhple Sclerosis Vaccines
Vacunas de la esderosns mulnple

Profile

Information available au:  hup://www.who.int/vaccine_research/
| _bac ik dexi.bunl (accessed 08/04/13)

13. Findlow J, et al. Multi open-label, ized phase 01 ed
trial of an ional gococeal B
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a d d lled trial. JAMA 2012; 307: 573-82.

All cross-references refer to entries in Volume A

Vaccines based on T cells have been investigated for the
management of multiple sclerosis.

The use of vaccine-derived polyclonal antibodies from
the serum of goats is also under investigation.

Uses and Administration
Mumps vaccines are used for active immunisation against
mumps.

For primary i ion a cc d les, mumps,

and rubella vaccine {p. 2400.2) is usually used. For
discussion of immunisation schedules, see under Vaccines,
p- 23733,

Many different attenuated strains of mumps virus have
been used in vaccines and those commonly used have
included Jeryl Lynn, Urabe, Leningrad-3 (and adapted L-
Zagreb), and Rubini strains. Efficacy seems to be broadly
similar for these strains with the exception of Rubini which
is reported to be less effective than Jeryl Lynn or Urabe.

In some countries, a single-antigen mumps vaccine has
been used although combined vaccines are usually
preferred.

References.
1. WRO. Mumps virus vaccines: WHO position paper. Wkly Epidem Rec
2007; 82: 51-60. Also available at: hup://www.who.int/immunization/
wer8207mumps_Feb07_position_paper.pdf (accessed 25/06/10)

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

Parotid swelling may occur. Unilateral nerve deainess,
aseptic ingitis, and encephalitis have occurred rarely
(see below for further discussion).

Mumps vaccines are not generally recommended for
children below the age of 1 year in whom maternal
antibodies might prevent a response.

Effects on hearing. For reports of sensorineural hearing
loss after vaccination with measles, mumps, and rubella-
containing vaccines, see p. 2400.3.

Effects on the nervous system. There have been a few
reports of neurological reactions including meningitis and
encephalitis after vaccination with measles, mumps, and
rubella (MMR) vaccines. These reactions have been attrib-
uted to the mumps component. However, it has not been
possible to isolate the virus from the CSF in every case
and identify it as either the vacdne strain or a wild-type
strain. Meningitis develops up to 35 days after immuni-
sation, is mild, and sequelae are mre.“ One study’ found
the incidence of virus-positive post nisation .
itis from the Urabe strain of mumps vaccine to be about 1
in 11000 immunised children, with the incidence follow-
ing Jeryl Lynn mumps vaccine being much lower. This
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result was supported by the incidence of about 1 in 4000
in another study,* making it less likely that this was a
chance result, and much higher than the estimates of up
to 1 in 1 million reported previously.> Subsequent
research® identified the Urabe vaccine strain in CSF sam-
ples from all of 20 children with post-vaccination mening-
itis in the UK. and no isolates of the Jeryl Lynn strain in
patients with meningits among 80 samples tested. Thus,
vaccines containing the Urabe strain, induding combined
MMR vaccines are no longer used in the UK and some
other countries.” A relatively high incidence of meningitis
of about 1 in 1000 has also occurred after use of a measles
and mumps vaccmc prepared from the Leningrad-3 strain
of mumps virus.*

Encephalitis has been associated with mumps vacdn
ation less frequently than meningitis, but may be more
serious.! The Advisory Committee on I ion

erate to sevére atopic dérmatiiis, an intradermal injection
of Mycobacterium vaccae vaccine resulted in a 48% reduc-
tlon in the surface area of the skin affected after 3 months
compared with 4% in those given placebo. In a later
study? in 56 children aged 2 to 6 years, these resuits could
not be replicated because the reduction in affected area
was not found to be significantly different from placebo.
. Atiowright PD, David TJ. Intndermal administration of a killed
vacase {SRL 172) is associsted with
(mprovmum in stopic dermatitts in children with moderate-to-severe
disease. J Allergy Clin umunol 2001; 107: 531—4.
.2, Arkwright PD, David TJ. Effect of Mycobacterium vaccae on atopic
dermatitis in children of different ages. Br J Dermatol 2003; 149: 1029-
3¢

Malignant neoplasms. Mycobacterium vaccae vaccines have
been used with limited success as adjunctive therapy in
the 8 1t of a variety of cancers, notably prostate

Practices in the USA has reported that the inddence of
encephalitis within 30 days of receiving a mumps-
containing vaccine is 0.4 per one million doses.'® This is
no higher than the background inddence for CNS
dysfunction seen in the general population. There are also
a few reports of acute disseminated encephalomyelitis
following vaccination with mumps vaccine.!!

In considering the above data it should be ‘remembered
that mumps is the most ¢ cause of ingoence-
phalitis ‘in children under 15 years of age in the UK and an
important cause of permanent sensorineural deafness in
childhood.! Meningitis after natural mumps infection is
estirriated to occur in 1 in 400 cases, an inddence that is very
considerably above any reported with vaccination.

1. Anony Munps and MMR Lanort 1989; 1l:
1015-16.

2. Maguire HC # al. Meningoencephalitls assoclated with MMR vacdne.
Commun Dis Rep 1991; 1 (review 6): R60-R61.

3. Miller E, e al. Risk of aseptic meningitis after measles, mumps, and
rubeflla vacdne in UK chikiren. Lancet 1993; 341: 979-82.

4. Colville A, Pugh S. Mumps meningitis and measies. mumps. and rubela
vaccine. Lancet 1992; 340: 786, Comvection. ibid.: 986. -

5. McDonald JC, & al Clinical and epidemiologic feawres of mumps
meningoencephalitis and possibie vaccine-related disease. Pediatr Infect
Diz J 1989; & 751-5.

6. Forsey T, o al. Mumps vaccine and meningite Lancet 1992; 340: 980.

7. Anonymous. Two MMR vaccnes withdrawn. Lancer 1992; 340: 722.

8. CiZman M, ot ol. Aseptic against measles and
mumps. Pediarr Infect Dis J 1989; 8: 302-8.

9. Telovit G, & al. Aseptic meningitis after measies, mumps, and rubells
vaccine. Lancet 1993; 341: 1541.

10. Immunizaton Practices Advisory Committee. Mumps prevention.
MMWR 1989; 38: 385-400.

11. Japanese H:Arnuoeudnlt and M:dlul Devh:s Safety Information.

safy

ety mumps
vuccine: Do, 27% (issued May 2011). Avuﬂabk au www.pmda.go.jp/
'MDSI-279.pdf 03/04/12)

Orchitis. For mention of orchitis following vaccination
with measles, mumps, and rubella vacdne see under
Measles, Mumps, and Rubella Vacdne, p. 2401.2.

Inferactions

cancer, malignant melanoma, and non-small-cell lung
cancer. In a preliminary study' 28 patients with inoperable
non-small-cell lung cancer and mesothelioma were rando-
mised to receive chemotherapy cither with or without
adjunctive intradermal injection of a heat-killed Mycobac-
terium vaccae vaccine (SRL-172). A trend towards improved
response rate was found in those patients receiving com-
bined therapy, together with improved median survival
and l-year survival rates; some patients given combined
therapy were subsequently able to receive curative surgery
or radical radiotherapy. A similar subsequent phase IN
study? in 419 patients found a significant improvement in
patient quality of life after combined therapy, but the
improvements in survival-time could not be replicated.
Secondary analyses of these results® suggested an improve-
ment in survival-time for patients with adenocarcinoma,
but not for those with squamous cell carcinoma. There is
also some evidence of beneficial effect in patients with
metastatic renal cell carcinoma.*

1 O'Brirn ME, ot ail. A randomized phase I study of SRLI72

vaceae) with in patients
mth i ll-cel) Jung cancer and mesothelio-
ma. Br J Cancer 2000; 83: 8537,

2. O'Brien ME, & al. SRL172 (killed Mycobacterium vaccae) in addition to
standard chemotherapy improves quality of life without affecting
survival, in patients with advanced non-small-cell lung cancer: phase I
results. Ann Oncol 2004; 15: 506-14.

4. Yaog XY, &f al. Mycobacterlum vaccae vacdne 1o prevent tuberculosis in
high risk people: a meta-analysis. J Infeer 2010; 60: 320-30.

3. Beresford B, Sadoff JC. Update on research and development pipeline:
*tuberculosis vaccines. Clin Infect Dis 2010; 30 (suppl 3): $178-5183.
IMMUNOTHERAPY, A systematic review! found that immu-
notherapy with My ium vaccae produced no benefi-

cial effects in patients with tuberculosis.
1. de Bruyn G, Gamer P. vaccae for
treating tuberculosts. Available in The Cochrane Database of Systematic
Reviews; Issue 1. Chichester: John Wiley; 2003 (sccessed 16/12/04).

Normal Immunoglobulins

el;{r)nﬁ;oak;bﬁhunaé inespecfficas.
(ATC — J6BAQT; JOGBAD. -
UMI— 66Y330CIHS: (human rmmunoglobuhn G+

Pharmacopoeios. Many pharmacopoeias, including Eur.
(see'p. vil) and US, have monographs.

Ph. Eur. 8: (Human Normal Immunoglobulin; Immunoglo-
bulinum Humanum Normale). A sterile liquid or freeze-
dried preparation containing immunoglobulins, mainly
immunoglobulin G (IgG) antibodies, of normal subjects.
Other proteins may be present; it contains not less than 10%
and not more than 18% of total protein. It is intended for
intramuscular or subcutaneous injection. It is obtained from
the pooled plasma collected from at least 1000 donors who
must be healthy and as far as can be ascertained be free from
detectable agents of infection transmissible by transfusion of
blood or blood components. No antibacterial is added to the
plasma used. It is prepared as a stabilised solution and passed
through a bacteria-retentive filter. Multidose, but not single
dose, preparations contain an antimicrobial preservative.
The pH of a solution in sodium chioride 0.9% containing
1% of protein is 5.0 to 7.2. The liquid preparation should be
stored, protected from light, in a sealed, colourless, glass
container. The freeze-dried preparation should be stored,
protected from light, in an airtight, colourless, glass
container.

Ph. Eur. 8: (Human Normal !mmunoglobulin for Intra-
venous Administration; Immut H
Normale ad Usurn Intravenosum}. A sterile liquid or freeze-
dried preparation containing immunoglobulins, mainly

3. Sunford JL e al with My
vaccee in the treatment of adenoardnoma of the lung. Bur J Cancer

2008; 44 224-7.

4. PatelPM. atal An ofa of My vacae
(SRL172) as an immunotherapeutic agent in renal cancer. Exr J Cancer
2008; 44 216-23.

Psoriasis. Preliminary studies have shown that heat-killed
Mycobacterium vaccae vaccines may induce periods of remis-
sion when given intradermally. An open-label study! in
24 patients given 2 intradermal injections into lesion-free
deltoid skin at a 3-week interval found. 12 weeks after
starting treatment: marked improvement (14 patients),
moderate improvement (2), no change {6), and worsening

As for vaccines in general, p. 2375.3.

Preparations )
Propriefary Preporations (details are given in Volume B)
Single-ingredient Preparafions. Cz: Pavivac Gr. Mumpsvax;
Turk.: USA: p t.

l P "
Ph. Eur.: Mumps Vacdne (Live).

Mycobacterium Vaccae Vaccines
SRL-172; Vacunas-de Mycobacterium vaccae.

Profile

Vaccines containing Mycobacterium vaccar are under
investigation for the prevention and immunotherapy of
tuberculosis and other mycobacterial infections. They are
also being studied for therapeutic use in asth eczema,
psoriasis, and some malignant neoplasms.

Asthma. Heat-killed Mycobacterium vaccae 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 asthmatic men, a bronchial allergen
challenge was given 2 weeks before and 3 weeks after a
single intradermal injection of Mycwbacterium vaccae
vaccine. The maximum fall in FEV, during the allergic
response to the latter challenge was reduced by a mean of
34%, but this was not statistically significant compared
with placebo.

1. Camporota L, & al. The efiecrs of Mycobacterium vaccae on ailergen-

induced airway responses in atopic asthma. Exr Respir J 2003; 21: 287-
9.

Eczema. I 2 double-blind, randomised, placebo-con-
trolled study’ in 41 children aged 5 to 18 years with mod-

of symp (2). By 24 weeks, 11 of 22 patients contin-
ued to show a greater than 50% improvement and of
these 5 had complete clearance of skin lesions lasting for 6
months or more. In another study,? a more potent heat-
killed, delipidated, deglycolipidated vaccine was given
similarly to 20 patients with moderate to severe psoriasis;
after 12 weeks, 13 of the 20 patients showed a marked
improvement, 3 were unchanged, 3 had worsened, and 1
withdrawn due to an exfoliative flare. At 24 weeks, 13 of
19 patients continued to show a greater than 50%
improvement, and in some this lasted for 6 months or
more. A double-blind, randomised, placebo-controlled
study?® with the latter vacdine in 36 patients with psoriatic
arthritis found no improvement in psoriaric lesions com-
pared with placebo, although there did appear to be some
improvement in pain experienced. Another placebo-con-
trolled study in patients with psoriasis also failed to show

benefit*
1. Balagon MV et al llnpmvemem in psoriasis after intradermal
of heat-killed i vaccae. It J Dermatol

2000; 39: 51-8.
2 Bah;an MV, & al Improvement ln psnrhsis aﬁn intadermal
of

vaccae
(PVAC) results of an open-labe} wial. Clin Exp Drmllml 200); 26; 233~
3. DllbethNﬂnlA placebo trial of delij
vaccae as for psodiatic

inh.llﬂ:.AmRhaulanZDO‘ 63: 718-22.
4. Netto EM, et al Phase I randomized, placebo-controlled trial of M.
vaccac-derived protein (PVAC) for the treatment of psoriasis, Vacrine

2006; 24: 5056-63.

Tuberculosis. IMMUNISATION. References.

1. von Reyn CF, o al. Cellular immune responses to mycobacteria in
healthy and human immunodeficiency virus-positive subjects in the
United States after a five-dose schedule of Mycobacierium vaccae
vaccine. Clin Infect Dis 1998: 27: 1517-20.

2 w:dddllm nal Sa(etymdimmunmnimyo{a five-dose series of

for the p of
HIV-; asomxed wberculosis. Clixn Infu Dis 2000; 30 (suppi 3): S309-
$315.

3. VuolaJM. aal. icity of an inacti y
for the of HIV b ]
mnuolled trial. AIDS 2003; 17: 2351-5.

ial vaccine

The symbol 1 denotes a preparation no longer actively marketed

immunoglobulin G (IgG); other proteins may be present
and the total protein content is not less than 3%. It contains
1gG antibodies of normal subjects; the standard does not
apply 1o products intentionally prepared to contain
fragments or chemically modified IgG. It is prepared as a
stabilised solution and passed through a bacteri ive
filter. It does not contain an antimicobial preservative. The
PH of 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 Immunoglobulin, except that the
freeze-dried preparation is stored in an airtight container at
a temperature not exceeding 25 degrees.
USP 36: (Immune Globulin). A sterile solution of globulins
that contains many antibodies normally present in human
adult blood. It is prepared from pooled material
i ly equal q ities of blood, plasma, serum,
or placentas) from not fewer than 1000 donors. It contains
15 to 18% of protein, of which not less than 90% is gamma
globulin. It is intended for intramuscular injection. It
contains glycine as a stabiliser, and a suitable preservative. It
contains antibodies against diphtheria, measles, and
poliomyelitis. It should be stored at 2 degrees to 8 degrees.

(appr
\app

Uses and Administration
Normal i lobulin is ilable as two distinct
preparations and formulations.
* an int ( Normal Immuno-

globulin {Ph. Eur. 8) and Immune Globulin (USP 36))

generally containing 16% of protein is used for passive

immunisation. and sometimes also for primary antibody
deficiencies
+ the preparation formulated for intravenous use (Human

Normmal Immunoglobulin for Intravenous Administra-

tion (Ph. Eur. 8)) is used in disorders such as primary and

secondary antibody deficiendes, as an immunomodula-
tory agent for immune t.hmmbocytopema. and to treat

chronic infl y and i

solutions generally comam about 3 to 6% of protein,

although some may contain up to 12%

Doses of normal immunoglobulin often appear confusing,
being expressed variously in turms of weight (protein or
immunoglobulin G content) or in terms of volume to be
given, and the two do not always appear to correspond. It
should be remembered that there may be differences
between intravenous preparations of normal immuno-
globulin including differing IgA content and IgG subdass
distribution.

Normal immunoglobulin, being derived from the pooied
plasma of blood donors, contains antibodies to bacteria and
viruses currently prevalent in the general population; in the
UK, and also in some other countries, typical antibodies
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present include those against hepatitis A, measles, mumps,
rubella, and varicella. Normal immunoglobulin therefore
may be used to provide passive immunisation against such
diseases.

Normal immunoglobulin may be used to control
outbreaks of hepatitis A, the recommended intramuscular
dose for close contacts being 250 mg in those under 10 years
of age and 500mg in older children and adults. It may also
be used for prophylaxis against hepatitis A in immunocom-
promised patients if their response to hepatitis A vaccine is
unlikely to be adequate.

Normal immunoglobulin may be used to prevent or
possibly modify an attack of measles in children and adults

have been tried, mainly in bacterial gastrointestinal infec-
tions.*?

1. Mohan P, Haque KN. Oral i for the p of
rotavirus infection in low birth weight infants. Available in The
Cochrane Database of Systemaric Reviews; Issue 3. Chichester: John
Wiley: 2002 (accessed 22/03/05).

2. Mohan P. Haque KN. Oral i for the of
rotavirus diarthoea in low binth weight infsats. Available in The
Cochrane Database of Systematic Reviews: Issue 3. Chichester: John
Wiley: 2002 {accessed 22/03/05).

3. Poster JP, Cole MJ. Oral i dobulin for p
enterocoits in preterm and low birth-weight nconates. Available in The
Cochrane Database of Systematic Reviews: [ssue 1. Chichester: John

4. Duse M, &t a/. Intmavenous immune globulln in the weatment of
intractable childhood cpilepsy. Clin Exp bumunol 1996; 104 (suppi 1);
716,

5. Peasby T, &t al. Guidelines an the use of immune
for neurologic conditions. Transfus Med Rev 2007; 21 (suppl 1): S57~
SIO’I

6 H. K etal. of ilepsy with
lnmv:nous immunoglobulins: results of the first double-biind/dose
finding dinical study. It J Clin Lab Res 1994; 24: 162-6.

globulinaemia. Sec under Primary Antibody
Deficiency, below.

kb ‘Ji..

Immunodcﬁaency states

Wiley: 2004 {accessed 22/03/05).

4. Tjellsrdm B, et a!. Oral i lin A in of
Clowtridium difficile enteritis. Lancrt 1993; 341: 701-2.

s. dm V, ¢ al. Onal i in Campylo-

at special risk {such as those who are i ompromised)
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 for those aged 3 years and over.

Normal immunoglobulin does not prevent rubeila
infection and is not recommended for the protection of
pregnant women exposed to rubella; it should only be
considered where termination of pregnancy is unaccep-
table. The dose is 750 mg by intramuscular injection.

Normal immunoglobulin may be used in the manage-
ment of pancms wuh pnmary ant.ibody deficiencles
such as « agammaglob ia, hyp na-
globuli ia, or im i patients
including those with unmunodeﬁuency syndromes; the
immunoglobulin is given to provide protection against
infectious diseases that such patients may suffer. The
intramuscular preparation has been used but the intra-
venous route is usually preferred as it is less painful for the
doses required. Alternatively, the subcutaneous route may
be used. For intravenous infusion the dose, expressed in
terms of weight (protein or immunoglobulin G content), is
usually 400 to 800 mg/kg initially. then 200 mg/kg every 3
weeks adjusted as necessary according to trough-immuno-
globulin concentrations: the maintenance dose is usually
200 to 800 mg/kg per month. In patients with secondary
immunodeficiency syndromes, doses of 200 to 400 mg/kg
every 3 to 4 weeks 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 mai 1ce doses at d intervals
to achieve a cumulative monthly dose of 400 to 800 mg/kg.
When infused inuavenously, normal immunoglobulin
should always be given very carefully and slowly with
gradual increases in the rate of infusion.

For prophylaxis of infection after bone marrow
transplantation, normal immunoglobulin is given
intravenously in a dose of 500mg/kg weekly, adjusted
according to response.

Intravenous infusion of normal immunoglobulin is also
used to raise the platelet count in patients with immune
thrombocytopenia (idiopathic thrombocytopenic
purpura). Doses of 400 mg/kg are given daily for 2 to 5
consecutive days. Alternatively, a dose of 800 to 1000 mg/kg
may be given on day 1 and repeated within 3 days if
necessary. Further doses may be given as necessary.

For Kawasaki disease, normal immunoglobulin (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

bacter jejuni enteritis, Lancer 1993; 341: 1036.

Blood disorders. Intravenous normal immunoglobulins
are used in the treatment of symptomatic severe immune
thrombocytopenia (p. 1606.1). Other biood disorders in
which normal immunoglobulins have been tried include
agranulocytosis’ and haemolytic disease of the newborn
(p. 2377.2), haemolytic anaemias (p. 1122.2), red cell
aplasia caused by parvovirus B19 infections (see under
Passive Immunisation, p. 2406.3). thrombotic thrombo-
cytopenic purpura and haemolytic-uraemic syndrome (see
Thrombetic Microangiopathies p. 1159.1), and thrombocy-
topenia with a variety of causes.>'?

1. Fasth A lob
1986; 61: 86-7.

2. Hoftman DM. et ai. Human i
thrombocytopenia. DICP Ann Pharmacother 1989: 33: 157-160.

3. Frame JN, ef al. Correction of severe heparin-assodated thrombaocyto-
penia with intravenous immunoglobulin. A intern Med 1989; 111:
946-7.

4. Howrie DL, & al. Use of ivimmune globulin for wreatment of phenytoin-
induced thrombocytopenia. Clin Phann 1989; 8; 734-7.

5. Landonio G, ¢ af. HIV-related severe thrombocyropenia in intravenous
drug users: prevaience, response 1o therapy in a medium-term follow-
up, and pathogenic evaluation. AIDS 1990; & 29-34.

6. Goulder P, et al. in virus
haemophagocytic syndrome. Arch Dis Child 1990; 65: 1275-7.

7. Lamer AJ, e al. Life threaiening thrombocyropenia in urcmdosu.
Tesponse to ine, human i and
BMJ 1990; 300: 317-19.

8. Ray 5B, o -l lnmvenous immune giobulin lfor the weatment of

ced th DICP Ann Ph

for neonaai

locytosis. Arch Dis Child

defic, i

1990; 24: 693-5.

may arise I:rom pnmary disorders of the immune system,
or, more commonly, they are secondary to immunosup-
pressive therapy, HIV infection, or hacmatological malig-
nancies. Premature neonates may have deficits in their
immune systems due to their immaturity; placental mans-
fer of maternal antibodies usually occurs after about 32
weeks of gestation. Such patients and neonates may be
defident in gammaglobulins and they could potendally
benefit from the use of normal immunoglobulins to
address their increased susceptibility to infection. For
information on the use of immunoglobulins in spedific
conditions, see the following sections and under Neonatal
Infection, p. 2406.2.

MAUGNANCIES. Hypogammagiobulinaemia and the effects
of weattnent may increase the susceptibility to infection of
patients with chronic lymphocytic leukaemia.' In a study® of
81 patients with chronic lymphocytic leukaemia consid-
ered to be at an increased risk of infection, intravenous
normal immunoglobulin 400 mg/kg given every 3 weeks
for one year reduced the inddence of bacterial infection
compared with saline placebo. The incidence of viral and
fungal infections was not affected. A study in 34 patients®
suggested that a dose of normal immunoglobulin
250mg/kg per month was adequate for routine prophy-
laxis in most patients. Beneficial effects on infection rates
have been reported in pati with ltipl
receiving normal immunoglobulins.* A systematic revnew’
concluded that there was no benefit in terms of mortality
in patients with lymphoproliferative disorders given pro-
phylactlc normal immunoglobulin, but that there was a
fal reduction in infecions which might justify

9. Salzman MB, Smith EM. P induced ia treaved
with intravenous immune globulin. J Pediatr Hemaiol Onml 1998; 20:

such use.

1. Wierds WG. Immunologic monitoring in chronic lymphocytc
Curr Oncol Rep 2003; 3: 419-28.

152-3.
10. Majluf-Cruz A. ef al. Usefulness of a low-dose i
globulin regimen for the of topenia i with

AIDS. Am J Hematol 1998; 59: 127-32.

Bowel disorders. Intravenous normal immunoglabulin

may be beneficial’”? in inducing remission of Crohn’s dis-

ease and ulcerative colitis and in antibiotic-associated or
pseudomembranous colitis associated with Clostridium diffi-
cile infection.*?

. Rohr G, eral. Treacnent of Crohn'’s disease and ulceradive colitis wl:h 75-
immunoglobulin. Lancet 1987; k 170.

2. Knoflach P, et al. Crohn disease and intravenous immunogiobulin G.

Ann Intern Med 1990; 112: 385-6.

3. Korber . o al. A case of Crohn's disease with Increased CD8 T-cell
activation and remission during therapy with inaravenous immunoglo-
bulins. Saand J Gastroenicrol 1998; 33: lll)-l7

. Leung DYM. er al. T with i gamma
globulin of chronic relapsing colitis induced by Clostridium ditficile
toxin. J Pediar 1991; 118: 633-7.

. Wilcox MH. T ive study of i

of Clostridi

>

for the
difficile J Antimi

dose. Similar doses of intravenous normal immunoglobuli
have been tried in a range of disorders believed to have an
auto-immune origin. The precise mode of action of normal
immunoglobulin in such disorders is unknown.

For the treaument of Guillain-Barré syndrome, normal
immunoglobulin is given intravenously in a dose of
400 mg/kg for 5 consecutive days, repeated every 4 weeks if
required.
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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 between 6 and 30 months that was refrac-
tory to standard treatment suggested that low-dose intra-
venous normal immunoglobulin (250 mg/kg daily on 2
consecutive days) could substantially reduce the intensity
of pain and improve autonomic limb symptoms.!

1. Gocbel A, et al. of the complex
regional pain syndrome: a randomized wial. Ans Intern Med 2010; 152:
152-3.

Epilepsy. Normal immunoglobulins have sometimes been
of benefit!*? in the treatment of children with intractable
epilepsy, including Lennox-Gastaut syndrome or West's

syndrome, but a review of the literature found that few-

well ¢ lied studies had been conducted,* and a Cana-

lins has been proposed to reduce the incidence and sever-
ity of gastrointestinal infections, particularly in patients
with defective immune systems including neonates.
Although the main immunoglobulin secreted into the gas-
trointestinal tract in subjects with a normal immune sys-
tem is IgA, which.is not present in large quantites in com-
merdal nommal immunoglobulins, beneficial responses,
espedially in viral infections, have been reported after oral
use. Systematic reviews have not however, supported
routine use of oral immunoglobulin for the prevention or
treatment of gastrointestinal infections.!* Preparations of
immunoglobulin A are available in some countries and

All cross-references refer to entries in Volume A

dian evidence-based guideline recommended against its
use.® Although a positive trend in favour of intravenous
immunoglobulin therapy for refractory epilepsy was noted
in one double-blind conwolled study® involving 61
patients, the results were not considered to be statistically
significant.

2. Cooperative Group for the Study of Immunoglobulin in Chronic
Lymphocyuc Leukemia. Inuwavenous um'nunoﬂohuﬂn for the p'even
ton of infection in chronic 3
conaolled clinical wial. N Engl J Med I98! )l" 902-7.

. Chapel H, nnl lmmunnglnbulm replacement in patients with chronic

of two dosc regimes. Br J Haematol

w

1994: 88: 209-12.

4. Chapel HM, ef al. trial of bin as
prophylaxis against infection in platcau-phase multiple myeloma. Lamcet
1994; 343: 1059-63.

. Rnnani P et al 45 in

es and ietic stem cell ilable in
The Cochrane Database of Systematic Reviews; Issue ¢. Chichester: John
Wiley; 2008 {accessed 24/02/10).

PRIMARY ANTIBODY DEFICIENCY. There are 3 major forms of
primary antibody deficiency (primary immune defidency):
X-linked agammaglobulinaemia (XLA, Bruton’s agamma-
globulinaemia), common variable immunodeficiency
(CVID) which indudes IgG subclass and specific antibody
deficiencies, and selective IgA deficiency. The disease is
characterised by a wide range of infective complications as
well as auto-immune disorders. Management is by repla-
cement therapy with normal immunoglobulin accompa-
nied by appropriate antimicrobial therapy for break-
through infections.!"* Immunisation against infection is of
fittle value (although some patients with CVID may occa-
sionally respond)® and is contra-indicated for live viral
vaccines.

Normal immunoglobulin was traditionally given by the
inramuscular route. However, the maximum dose that
could be reasonably given by this route was 25mg/kg
weekly, and it was therefore only satisfactory for patients’
with mild disease.® The introduction of intravenous
preparations of normal immunoglobulin allowed high
doses to be used in those with severe disease. This route
should therefore be used for all patients with XLA and for
patients with CVID who have more than mild disease.’ The
use of intravenous normal immunoglobulin in IgG subdlass
defidency, with or without IgA deficiency, or in specific
antibody deficiency is successful, though less well
established. The dose and frequency of administration of
intravenous normal immunoglobutin is variable and should
be adjusted to prevent breakthrough infection. It has been
suggested that different normal immunoglobulin products
may not be equivalent; however, a Canadian guidefine

sidered that they could be used interchangeably from

"

I. Ardizumi M, et al. High dose for dh
epilepsy. Lancet 1983; if; 162-3.

2 P, et al.
cpilepsy. Lancet 1984; 1z 1154-5.

3. van Engelen BGH, « al. High-dose incavenous immunogiobulin
treatment in ayptogenic West and Lennox-Gasaut syndrome: an add-
on study. Eur J Pediar 1994; 133: 762-9.

for po:

the_ standpoint of efficacy, although individual patients
might have fewer adverse reactions to a particular product,
and be unwilling 10 change.’ Most patients require 200 t0
600mg/kg every 2 or 3 weeks to maintain optumum
protection.® In one study,” doses of between 260 and
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1120mgrkg every 3 weeks were necessary to maintain
residual serum IgG concentrations above 500 mg/dL. These
doses were found to be effective in reducing the inddence of
severe acute bacterial infections and pulmonary insuffi-
dency in children with XLA. Surgical procedures should be
covered with additional normal immunoglobulin and
appropriate prophylactic antibacterials. Home treatment
with intra normal immunoglobulin has been used
successfully in several countries in both adults and
children 34#11 Adverse reactions have been few and
generally mild.4®'° They are most likely to occur during the
first infusion and during intercurrent illness, and may be
precipitated by a high infusion rate.!* Long-term treatment
of children with antibody defidencies with intravenous
normal immunoglobulin has been shown to lead to nommal
growth and similar rates of infection to those found in
non-immunodefident children.'?

Immunoglobulin replacement can altcmanvely be given
by subcutaneous infusion as an alternative to intravenous
therapy. 241314 Subc use is considered as effective
as intravenous in protecting against infection, and may be
more convenient for giving at home, although evidence of
equivalence is lacking for patients with severe auto-
immune symptoms. A suggested starting dose in most
patients is 100 to 150 mg/kg weekly.’ The intraventricular
route has been of benefit in some patients with echovirus
encephalitis.&!*
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Kaowasaki disease. Kawasaki disease, also known as
mucocutancous lymph node syndrome of childhood,
occurs mainly in children under § years of age. It is epi-
demic and endemic worldwide but is a particular problem
in Japan. Kawasaki disease presents with high fever which
persists for at least 5 days and may be followed by bilateral
conjunctivitis, changes in the oropharyngeal mucosa, signs
of vasculitls in the extremities, rash, and cervical lympha-

_ denopathy. The major complications of Kawasaki disease

are cardiac effects induding coronary artery aneurysm,
aortic or mitral incompetence, myocarditis, and pericard-
itis with effusion. The cause of the disease is unknown,
although an infecdve aetiology has been suggested. Early
diagnosis, expert cardiac and i diate treat-
ment are essential for improved outcome.

Treatment aims to reduce inflammation, particularly in
the coronary arterial wall and myocardium, and therefore
prevent the development of cardiac complications. Long-
term antiplatelet treatment is given as necessary to prevent
coronary thrombosis.

Initial treatinent is with aspirin and normal immuno-
globulin.** Despite the anti-infl ory and andplatelet
properties of aspirin it does not appear to lower the
inddence of coronary abnormalities in Kawasaki disease
when used alone; however, high-dose aspirin and
intravenous high-dose normal immunoglobulin appear to
possess an additive anti-inflammatory effect when used
together and a decreased incidence of coronary-artery
abnormalities has been found after such a combination as
compared with aspirin alone. Treatment should begin if
possible within 10, and preferably within 7, days of the
onset of illness. Treatment before day 5 appears to offer no
more advantage in preventing cardiac sequelae than
treating from days 5 to 7, but it may be associated with an
increased need for re-treatment with normal immuno-
globulin. Treatment should be given 1o children presenting
after the tenth day of illness if they have either persistent
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TRANSPLANTATION, Normal immunoglobulin may be used in
patients undergoing haematopoietic stem cell transplanta-
tion {HSCT--see p. 1933.1) with the aim of decreasing the
incidence of bacterial and of symptomatic CMV infection,
and that of graft-versus-host disease.'? A 1990 National
Institutes of Health consensus considered that intravenous
normal immunoglobulin was useful for both purposes in
these immunosuppressed patients.’ 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 benefit of normal immunoglobulin in reduding
infection,'** or all-cause mortality.* 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 hepatic veno-occlusive disease.*
Evidence for any benefit in reducing graft-versus-host dis-
ease is at best equivocal' or absent.* It has been concluded
therefore, that normal immunoglobulin does not have a
role for routine prophylaxis in HSCT.>*

Normal immunoglobulin is also increasingly used in the
setting of solid organ t L ion. A Ci ian evidence-
based guideline* concluded that there was sufficient
evidence to support its use in renal transplantation where
the patient would receive a kidney from a living donor to
whom he or she was sensitised, and for use after
plasmapheresis in patients with acute antibody-mediated
rejection. There was insufficient evidence to support use in
cardiac, liver, or lung wansplantation.
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and uses in stem cell 1 Biol Blood Marrow
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transplantation: systematic review and meta-analysis. J Clin Oncol 2009;
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unexplained fever or aneurysms with ongoing systemic
inflammation.?

Normal immunoglobulin has been given by intravenous
infusion in divided doses over 2 to 5 days, but high-dose
administration as a single dose is now recommended; a
meta-analysis* and a systematic review® have concluded
that single-dose therapy is associated with a lower incidence
of coronary abnormalities after 30 days than multiple-dose
treatment. The optimum dosage and duration of treatment
with aspirin is unknown, but the usual practice is to use an
anti-inflammatory regimen unti! the fever has settled and
then to convert to an antithrombotic regimen. A few
patients fail to respond to treatment with aspirin and normal
immunoglobulin. Re-treatment with normal immuno-

lobulin may be idered for those with persistent or
recurring fever.>¢

Evidence for the use of corticosteroids remains
incondlusive.! They have been given in some cenwres’ but
since the introduction of immunogiobulin therapy they
have not been routinely used as there is a risk that they may
exacerbate coronary artery aneurysms. Nevertheless, their
use has received renewed attention; randomised studies
comparing the adjunctive use of corticosteroids with
standard therapy alone have suggested they may be of
benefit.*!® Corticosteroids have also been tried as an
alternative to a second course of intravenous normal
immunoglobulin, and a study!! reported that intravenous
pulse corticosteroid treatment was as effective as a second
course of normal immunoglobulin. However, most experts
do not use them unless fever continues after the second
course of normal immunoglobulin.?

Alternative suggested drugs for patients refractory to
normal i globulin include uli in,'? which has
been used for adjunctive therapy in Japan, but its efficacy
remains currently unproven. Abciximab has been used to
treat patients with large coronary aneurysms; in one
study,'® patients given abciximab in addition to standard
therapy showed a greater regression in aneurysm diameter.
Other treatments that have been tried in patients
unresponsive to initial normal immunoglobulin indude
pentoxifylline,? the use of cyclophosphamide with
corticosteroids in particularly refractory cases,? and

at least one year if coronary abnormalities are present and
should be continued indefinitely if coronary aneurysms
persist. Anticoagulaton with warfarin or heparin in
addition to aspirin may be necessary in some patients such
as those with glant or multiple aneurysms.
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Kidney disorders. Treatment with normal immunoglobu-
lin has been of benefit in some patients with haemolytic-
uraemic syndrome and in those with lupus nephritis (see
under Musculoskeletal and Nerve Disorders, below). For
meantion of 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
benefit in various disorders of the nerves, muscles, joints,
and connective tissues which may have an auto-immune
basis.! These include multiple sclerosis,2* chronic
inflammatory demyelinating polyneuropathy,>® poly-
myositis and dermatomyositis,”*'> myasthenia gravis,'*1?
stiff-man syndrome,'*2 chronic systemic juvenile arth-
ritis,?** SLE® including lupus nephritis,¥ Guillain-Barré
syndrome (sec p. 2406.1), and motor neurone disease (see
also p. 2406.1). It is also being investigated in Alzheimer’s
disease.® Guidelines issued by an expert committee in
Canada® included recommendations on the use and dose
of nommal immunoglobulin for acute disseminated ence-
phalomyelitis, chronic inflammatory demyelinating poly-
neuropathy, dermatomyositis and polymyositis, Guillain-
Barré syndrome, Lamber-Eaton myasthenic syndrome
and myasthenia gravis, multifocal motor neuropathy, mul-
tiple sclerosis, opsoclonus-myoclonus, neuropsychiatric
disorders associated with streptococcal infections in chil-

dren. short-term manag of s encephal-
itis, and suff man syndromc
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Long-term management. Low-dose aspirin is com-
monly continued for about 6 weeks after the onset of illness
and then stopped if there are no coronary abnormalities.!-2
Some practiioners use aspirin and dipyridamole as
antithrombotic therapy although it is unknown whether
this provides benefit over aspirin alone. Dipyridamole may
be used as an alternadve antithrombotic agent for patients
who cannot tolerate aspirin. Aspirin is usually continued for
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GUILAIN-BARRE  SYNDROME.  Guillain-Barré  syndrome'?
{acute idiopathic inflammatory polyneuropathy; acute
idiopathic demyelinating neuropathy; acute infectious
polyneuropathy) may follow an infection or, more rarely,
immunisation. but very often no predisposing factor can
be identified. An assodation with infection with Campylo-
bacter jejuni is frequent,>? but the syndrome is also com-
monly assocxatcd with infecion wuh CMV Epstein-Barr
virus, Hi fli and M
nige.12 Reversible demyelination results in pain and pro-
gressive flaccid paralysis. An auto-immune aetiology
seems likely. Severely affected patients require cardiovas-
cular monitoring and respiratory support if respiratory
muscles are affected or autonomic instability is present.
Corticosteroids have been given but are generally consid-
ered to be of litle value** Plasma exchange (sce
p. 1158.3) is effective if given early,” but is not universally
available and is not ble for all patients. Intravenous
normal immunoglobulin, again ideally given within 2
weeks of onset. has therefore become the weatment of
choice in many centres.? A systematic review® has con-
cluded that use of normal immunoglobulins is at least as
effective as plasma exchange, but that there is no advan-
tage from combining the two forms of treatment. Dete-
rioration has also been noted in some patients after
immunoglobulin therapy,’# although one study® found
that the incddence of relapse was greater after plasma
exchange than after normal un.munoglobulm
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Guillain-Barré syndrome. Lancet Neurol 2008: 7: 939~50.
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MOTOR NEURONE DISEASE, Several studies and a systematic

review have shown normal immunoglobulins to be of

benefit in the treatment of multifocal motor neuropathy, a

form of motor neurone disease (p. 2605.2) associated with

anti-GM, antibody formation.'” In most patients, how-
ever, improvement has to be maintained with periodic
infusion and some become less responsive to therapy over

time, requiring higher doses. A retrospective study® of 10

patients with multifocal motor neuropathy treated with

normal immunoglobulins showed that while the initial
response could be maintained for several years, efficacy

»
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8. Terenghi F, e al. How long is IVig effective in mukhifocal motor
neuropathy? Neurology 2004: 62: 666-8.

Neonatal disorders. HAEMOLYTIC DISEASE OF THE NEWBORN.
For a discussion of haemolytic disease of the newborn and
its management, including the use of intravenous
immunoglobulin as an alternative to exchange transfu-
sions in affected pregnancies, see p. 2377.2.

NEONATAL INFECTION. Sepsis is a serious problem in prema-
wure infants despite appropriate antimicrobial therapy. Pre-
term infants are born with low serum-immunoglobulin
concentrations that decrease over the next several weeks
of life. There is also a defidency of antibodies to specific
organisms such as group B streptococd. Staphtylococcus epi-
dermidis, and Escherichia coli.
Some, but not all, studies suggest that prophylactic use of
intravenous normal immunoglobulin in premature infanes
shortly alter birth can decrease the incidence of sep-
ticaernia.! Aspects of the methodology of these studies have,
however, been criticised? and a systematic review?
conduded that prophylactic use of intravenous immuno-
globulin for prevention of infection in preterm or low birth-
weight neonates was of at best marginal benefit only, and of
no benefit in preventing sepsis, and did not recommend
routine use. Some benefit has been seen after use of
intravenous immunoglobulin to treat infants with suspected
sepsis' and it may improve the response to antibacterials,*
although a further systematic review® found insufficdent
evidence to support routine use in infants with suspected, or
subsequently proved, neonatal infection.
The optimum dosage of intravenous immunoglobulin is
not established. A prophylactic dose of 500mg/kg on
admission repeated every 1 to 2 weeks has been suggested
for units where infection is common in very low birth-
weight infants.! Others have suggested adjusting the dose to
maintain a specified serum-immunoglobulin concentration.
Altermatively, normal immunoglobulin could be given only
to infants with immunoglobulin concentrations below a
certain level, or be reserved for immediate use in those who
become ill with suspected sepsis.’
Normal immunoglobulin cannot protect against all types
of infection, Normal immunoglobulin preparations from
different manufacturers may have, for a specilic pathogen,
differing levels of spedific antibody and differing levels of
funcrional activity or there may be lot-to-lot variability in
functional activity for normal immunoglobulin from a
specific manufacturer. Such variability. resulting in low
concentrations of functional antibodies in the 4 batches of
immunoglobulins used in the National Institute of Child
Health Study,® was held responsible for the lack of
demc ble efficacy of immunoglobulins in that study,
one of the largest to date.
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Neuropsychiatric disorders. Benefit has been shown from
plasma exchange or intravenous immunoglobulin in chil-
dren with exacerbations of obsessive—compulsive disorder
or tic di inciuding T ’s synd: associated
with streptococcal infection.! These results suggested that
these disorders may respond to immunomodulatory ther-

~

antibody to hepatitis C, normal immunoglobulin given
intramuscularly every 2 months was found to significantly
reduce the incidence of subsequent seroconversion. One
of 450 subjects who received normal immunoglobulin
became seropositive during follow-up compared with 6 of
449 who had received placebo.

1. Piazza M, et af. Sexual transmission of the hepatitis C virus and efficacy
of prophylaxis with intramuscular immune serum globuiin: a
randomized controlled trial. Arch fntern Med 1997: 157: 1537-44.

PARVOVIRUS B19 INFECTION. Persistent infection with human
parvovirus Bl9 can cause red cell aplasia with resultant
anaemia, particularly in immunocompromised patients.
Normal immunoglobulins contain antibodies able to neu-
tralise parvovirus B19 and have been used in various
groups of infected patients.! Resolution of anaemia and
clearance of 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.? Normal
immunoglobulin was given by intravenous infusion in a
dose of 400 mg/kg daily for 10 days and then periodically
for several months. Successful treatment of anaemia due
to parvovirus B19-induced red cell aplasia with plasma-
pheresis and intravenous immunoglobulin has been
described in a liver transplant recipient.? Efficacy has also
been found in recipients of other solid-organ transplants
including heart, kidney, and lung.' Clearance of parvo-
virus B19 from the drculation has been reported in
patients who also have AIDS, but the presence of conco-
mitant opportunistic infections may prevent resolution of
the anaemia.**

Normal immunoglobulin given to patients with
parvovirus B19-associated chronic fatigue syndrome has
also resulted in cearance of the virus from the drculation
and resolution of symptoms.*7

Beneficial responses to intravenous immunoglobulin
have also been reported in a few patients with parvovirus
B19 infections assoclated with vasculitic synd.romes 89
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9. Viguier M, o af, B19-
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1481-2,
TOXIC SHOCK SYNDROME. For a discussion of toxic shock
syndrome and its treatment, including reference to
improved survival after administration of intravenous nor-
mal immunoglobulins, see p. 209.3.

Pregnancy. Fetal loss has been attributed in some cases ©
the presence of antiphospholipid antibodies (lupus
anticoagulant and anticardiolipin) in the mother. Success-
ful pregnancy outcome has been reported after use of
intravenous normal immunoglobulin during pregnancy to
a few such women.!

. Triolo G, et al. IVIG in APS pregnancy. Lupus 2004; 13: 731-5,

Skin disorders. Normal immunoglobulins have been tried
in a few patients with blistering skin diseases.!> The usual
treatment for pemphigus and pemphigoid is with systemic
corticosteroids; intra normal im globulins in
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high doses have produced generally transient improve-
ment when used alone,* although corticosteroid-sparing
effects have been reported.>® Successful weatment with
high doses of intravenous normal immunoglobulin plus
rituximab has also been reported in some pati with
refractory pemphigus vulgaris.” There have been case
reports of patients with severe epidermolysis bullosa
acquisita responding to therapy with high-dose intra-
venous immunoglobulins.®® Studies have been conducted
into the use of high-dose normal immunoglobulin for the

in patients with renal impairment. Immunoglobulin
products containing sucrose may be associated with an
increased risk of inducing acute renal failure (see Effects on
the Kidneys, below). Thromboembolic events such as
myocardial infarction, stroke, pulmonary embolism, and

I

of other t g conditions including Stevens-

Johnson syndrome and toxic epidermal necrolysis.”® One
retrospective analysis'! of 48 consecutive cases of toxic
epidermal necrolysis found a beneﬁual effect with survival
in 42 pat In ¢ pective open study’? in
34 consecutive patients admmed 10 hospital with Stevens-
Johnson syndrome or toxic epidermal necrolysis suggested
that normal immunoglobulin might actually be associated
with an increase in mortality. Further retrospective ana-
lyses, however, did ﬁnd a reduction in mortality in 16

fae)s

jtted with toxic epidermal necro-

lysis!® and in 7 children with Stevens-Johnson
syndrome.!* Normal immunoglobulin has also produced
benefit in patients with pyoderma gangrenosum.!>*?

Clinical benefit was noted in 9 of 10 patients with auto-

immune chronic urticaria who were given a 5-day course of
intravenous immunoglobulins, 2 of whom had prolonged
remission over 3 years of follow-up.*® Benefit has also
occurred after: high-dose intravenous immunoglobulin
therapy for atopic dermatitis,®! psoriasis,® and pityriasis
rubra pilaris.? The cutaneous lesions in a young child with
juvenile dermatomyositis were successfully treated with
high-dose intravenous immunoglobulin.*

Intramuscular normal immunoglobulin has been used
with some success either alone or in combination therapy
for recalcitrant suppurative skin diseases such as
hidradenitis suppurativa, folliculitis decalvans, or chronic
recurrent furunculosis or folliculitis.?*
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deep-vein thrombosis have been reported after use of
intravenous immunoglobulins; these products should be
used with caution in obese patients and in patients with pre-
existing risk factors for thrombotic events.

Antibody titres for some common pathogens can vary
widely not only between products from different
manufacturers, but also from lot to lot. Formulations of
intravenous immunoglobulins should thcrdore not be
regarded as equivalent.
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Effects on the nervous system. Aseptic meningitis has
been reported after intravenous use of normal immuno-
globulin. -5
-Migraine, associated with intravenous immunoglobulin
therapy in a patient on 2 occasions, did not recur after
prophylaxis with propranolol was started.®
Hemiplegia has been reported in a 4-year-old child given
intravenous mununoglobulin for immune Lhtombocyto-
penic purpura.”
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Effecs on the bleod. Adverse effects on the blood have
occasionally been reported after intravenous use of normal
immunoglobulin to increase the platelet count in patients
with immune thrombocytopenia and in the management
of other auto-immune diseases. Reduced platelet adhesive-
ness with multiple subcutaneous haematomas occurred in
one patient.! Thrombotic events have occurred after intra-
venous use,?* particularly in elderly subjects (sometimes
tatal) suggesting that a rising platelet count during normal
immunoglobulin treaunent may represent a risk in
patients with severe atherosclerotic disease.? However, a
review of 34 patients over 60 years of age treated with
normal immunoglobulin could not confirm the associa-
tion.’

Haemolytic reactions, including haemolytic disease of
the newborn, have sometimes been noted*® and passive
transfer of anti-A, anti-B, or and-D antibodies or active
unmumsauon by blood group substances from normal
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. Ahmed AR, e 4i. Treatment of pemphigus vulgaris with rituximab and
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has been implicated. It has
been sugges‘ted’ that blood phenotyping be carried out
before treatment with normal immunoglobulin is started.
Transient neutropenia has occurred after use of normal
immunoglobulin in patients with immune thrombocytope-
nia, but the clinical significance of this effect has been
dlsputed -1
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Effects on the skin. Diffuse alopeda has been reported! in
3 women within 1 to 4 weeks of treatment with intra-
venous normal immunoglobulin. There have been
reports> of severe and extensive eczema in elderly
patients up to 3 weeks after receiving normal immuno-
globulin intravenously. There has also been a report of
cutaneous vasculitic rash on the face of a woman receiv-
ing intravenous normal immunoglobulin.* Severe cuta-
neous vasculitis has been reported in a patient who
received intravenous normal mmunoglohulm for type O
mixed cryoglobuli ’ An eryth eruption
occurred on the hands and feet of a patient 3 days after
completing a 5-day treatment course of normal immuno-
globulin for chronic inflammatory demyelinating poly-
neuropathy:* the lesions resolved 2 to 3 weeks after com-
pletion of therapy. A similar eruption had occurred
following normal immunoglobulin therapy in 5 previous
occasions. Vesiculobullous eruptions have been seen in a
patient being treated with intravenous normal immuno-
globulin for Stevens-Johnson syndrome.”

For mention of a patient with AIDS who developed
erythema characteristic of fifth disease following intra-
venous normal immunoglobulin, see Infection, p. 2408.1.
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Effects on the kidneys. There have been case reports of
renal failure or impairment associated with the use of
intravenous normal immunoglobulin.!* The incidence of
renal failure appears to be greatest with immunoglobulin
products containing sucrose.’ The FDA in the USA had
issued a warning alerting physicians to the potential risks
of acute renal failure associated with intravenous use of
normal immunoglobulin products, particularly those con-
taining sucrose.’
1. Orbach H « a4l. Intravenous immunoglobulin and the kidney—a two-
edged sward. Semin Arthritis Rheum 2004; 34: 59)-601
2. likin YM, Trujillo TC. d acute
renal faifure: case series and literature review, Pharmacotherapy 2005; 25:
83692,
3. Shah S, Vervan M. Use of i.v. immune globulin and occurrence of
associated acute renal faifure and thrombosis. Am J Health-Syst Pharm
2008; 62: 720-5.

in Stevens-Johnson syndrome. Am J Cin
Dermatol 2009; 10z 33942,

Hypersensitivily. Hypersensitivity reactions may occasion-
ally occur after intramuscular or intravenocus use of nor-
mal immunoglobulins particularly in hypogammaglobuli-
naemic or agammaglobulinaemic patients. Both
immediate and late' reactions have occurred.

The IgA content of normal immunoglobulins can result
in the development of IgE and 1gG anti-IgA antibodies in
immunodeficient patients with IgA defidency. It has been
suggested by some? that the IgE anti-IgA antibodies are
responsible for anaphylaxis although others have dis-
agreed.’ Two patients who had reactions to conventional
normal immunoglobulin preparations tolerated prepara-
tons with a low content of IgA.? Some manufacturers of
normal immunoglobulin preparations recommend that
they should not be used in patients with selective IgA
defidencies who have known antibody against IgA.

The IgE content of some preparations has also been
suggested as a cause of hypersensitivity reactions* although
this has been disputed.® Complement-activating IgG
aggregates may also be involved although the antic-
omplementary activity of the products does not appear to be
related to the incidence of adverse effects.”

1. Hachimi-ldrissi S, ¢ al. Type I allergic reaction after infusion of
immunoglobulins. Lancer 1990; 336: 55.

2. Burks AW, e al Anaphylactic reactions after gamma globulin
administration in patients with hypogammaglobulinemla. N 5ng! J
Med 1986; 314z 560-4.
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4. Tovo P-A,.et al. IgE content of 3G
Lancet 1984; - 458,

. Newland AC, et al. IgE in intravenous IgG. Lancet 1984; i 1406-7.
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Infecfion. An association between use of certain intra-
venous immunoglobulin preparations and hepatids C
infections led to changes in manufacturing procedures and
withdrawal of the affected products from the market.!-?

In addidon, there has been a report* of a parent with
AIDS who developed fifth disease (erythema infecriosum)
after intravenous normal immunoglobulin t for

bint; Intratect; Keyven; Kiovig; Octanorm; Pentaglobin; Sando-
g,lobubna. Subcuvia; Venital: Vivaglobin; Jprr Venilont;
{obuli laysia: Fleb Gamma-Globulin; IV-
Globuﬂn. Vigam; Mex.: Bcnglob\na P. Gamma-Venin Pf; Ocia-
gam; Pentagiobin; Sandoglobulina; Vigam: Neth.: Flebogamma;
Gammagard; Gammanorm; GammaQuin; Gamunex; Hizentra:
Intratect; Klovigz Nanogam; Octagam; Privigen; Subcuvia; Viva-
globint; Norw.: Gammanorm; mzcntra Kiovig: Octagam; ann-
gen; Subcuviat; NZ: Fleb
Octagam; Privigen; Sandoglobulm Philipp.: Gamimune N;
Gammlgaxd. Iv- Globulln S Vizcarra; Pol: Endobulin; Gamma-

infection with parvovirus. Paradoxically, there has also
been a report® of life-threatening parvovirus B19 infection,
resulting in pure red cell aplasia and aggravation of hepatitis
and fulminant disease, from the use of normal immuno-
globulin to treat a patient with existing hepatic dysfunction
caused by coxsackie B4 virus infection.
1. QuintiL & al. Intravenous gammagiobulin may sill infect padients. BMS
1994; 308: 856.
2. Bader J-M. HCV and Gammagard in France. Lancet 1994; 343: 1628,
Corrections. ibid.; 344: 201 and 206.

Globulinat; G lobin F; Im'mea: Kiovig: Pen-
lobin: Privigen; Sandoglobulin; Subcuvia; V Viva-
globm. Port.: Fleb Fleb dif: G d; Gam-
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N (ramyu H; G
(Xy (H Intraglob
(Hxnparmﬁnu) Intratect {Mutparext); Octagam (Omnu) Pen-
taglobin (Ilewrarno6uu); S.Afr.: Beriglobin; Intragam: Intraglo-
bin F+; Pentaglobint; Polygam: Sinmgapore: Flebogamma: Gam-

H magard. Inmgam. Intraglobin F: Octagamt; Pentaglobin;
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Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Cenire (NAPOS) and
the Porphyria Centre Sweden, dassifies normal immuno-
globulin as not porphyrinogenic; it may be used as a drug
of first choice and no precautions are needed.!

1. The Drug Database for Acure Porphyria. Available at: hrip:/fwww.
drugs-porphyria.org (accessed 26/10/11}

Interactions

Normal immunoglobulin may interfere with the immune
response to live viral vaccines. Such vaccines should
therefore be given at least 3 weeks before, or 3 monihs after,
normal immunoglobulin. This does not apply to yellow
fever vaccine for immunoglobulins prepared in the UK, nor
for booster doses of oral poliomyelitis vaccines. Where such
an interval is impractical for immunisation preceding
foreign trave! it may have to be ignored.

Poliomyelitis vaccine. For a study indicating that normal
immunoglobulin has no effect on the antibody response to
oral poliomyelitis vaccine, see p. 2412.2.

Preparations
Propristary Preparations (details are given in Volume B)
Single-ingredient Preparati Arg.: Beriglobina; Citax F;
dobulin; Fleb G lobulina; Isiven; Kiovig; Pen-
Vigam: Awstral.: Intra-
Sandoglobullnf; Austria:  Beriglobin;
d; m; G Ig Vena;
Inwraglobint; Intratect; Kxowg, Octagam; Pentaglobin: Privigen;
Sandoglobulint; Subcuvia; Vivaglobin; Belg.: Gammagard SD;
Gammanorm; Hizentra; Kiovig: Multigam; Nanogam: Octagam;
ing:n Sandoglobulme Subcuna. Vivaglobin; Braz.: Armo-

lobin: Sandoelobuli Iubi

gam; Octagam;

Endobulint; G

8l t: Ber in; Gama-Veninat; Oclagam,
Sandoglobuli \ +: Canad.: G

gard; Gamunex Hizentra; Privigen; Sandoglobulmf, Vlvaglo-
bin: Chile: Beriglobina Pt; Fleb ; Ig Vena N; Pentaglo-

bin; China: Bo Xin (##/%); Chang Sheng Xun Kang (&4 R4T);
Gama Laishi (NE*:{:) Cz. Endobulint; Plcbogamma Flebo-
dif. G ™;
Kiovig: Octagam; P:ntaglobm-r, Privigen; Subcuvia; Venimmun
N+; Vivaglobint; Denm.: Beriglobin; Endobulint; Gammanonm;
Gamupex: Hizentra: Kxovrg, Ocragam. Privigen; Subcuvia;
Vivaglobin; Fin.: m; G ; Nano-
gam; Octagam; Subcuvia; Vlvagloblnf, Fr.: Clairyg Gamma-
gard; Gammanorm; Hizentra; Kiovig: Octagam: Privigen; San-

ngam. Spam Beriglobina P; Endobulint; Flebo-

3

gamma: G lobulinat; Hizcnnra Igamplla
Intratect; Kiovig: Oc 1a; Privigen; Vivaglobint; Swed.:
Beriglobin; Fleb G, d; G m; Gamu-

nex; Hizenma; Kiovig Octagam; Privigen; Subcuvia; Vivaglo-
bint+: Xepolt; Swirz.: Beriglobin; Endobulint; Gammanorm;
Gamunex; Hizentra; Ig Vena: Intratect; Kiovig: Octagam; Privi-

gcn. Redunuue Subcuvia; Vivaglobin; Thai.: Fleb
dt; G aas; Ig Vena; bint; Kiovig; LIV-
Gamma, Oaagam Pemaglobm Vigam; Turk.: Endobulin; Fle-
G, Globumant; Ig

Vena; Inmglobm lswenf- Kmvng Octagam: Pentaglobin; Sub-
cuviat; Tegeline; Vigam UK: Aragam; Flebogamma Plebogam-

added. It may contain a suitable antimicrobial preservative.
The estimated potency is not less than 4 units per dose. 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 wP may be used on the label.

Ph. Eur. 8: (Pertussis Vaccine (Acellular, Component,
Adsorbed); Vaccinum Pertussis sine Cellulis ex Elementis
Praeparatum Adsorbatum). A preparation of individually
prepared and purified antigenic components of Bordetella
pertussis 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 free from toxic properties produced by
expression of a genetically modified form of the
corresponding gene. It may also contain filamentous
haemagglutinin, pertactin, and other defined antigens such
as fimbrial-2 and fimbrial-3 antigens. The final vaccine
contains not more than 100 units of bacterial endotoxin per
dose. It may contain a suitable antimicrobial preservative. It
should be stored at 2 degrees 1o 8 degrees, not be allowed to
freeze, and be protected from light.

The BP 2014 states that aP may be used on the label.

Ph. Eur. 8: (Pertussis Vaccine (Acellular, Co-purified,
Adsorbed); Vaccinum Pertussis Sine Cellulis Copurificatum
Adsorbatum). A preparation of antigenic components of
Bordetella pertussis adsorbed on a mineral carrier such as
aluminium hydroxide or hydrated aluminium phosphate. 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 aP may be used on the label.

Uses and Administration

madif; G m: G
Hizentra; Intratect: Kmvng Octagam; Privigen: Sandoglobulm.
Subcuvia; Subgam; Vigam: Vivaglobint; Ukr.. Bioven Mono
{BE#osen Mono): USA gam; Carimune; Fleb Gama-

stan; G d lex; G t; Hizentra: Octagam:
Privigen; Vlvaglobm-r: Venez: Flebogamma.

-ingredient Prep Arg.: Histaglobin; Austria: Hista-
globint; India: Histaglobulin; Pol.: Histaglobulina; Rus.: Kipfer-

); S.Afr.: Histaglobint.
rations
Ph. Eur.: Auman Normal !mmunoglobulin for Intravenous
Administration; Human Normal Immunoglobulin;
USP 36: Immune Globulin.

on (Ki

Pertussis Immunoglobulins

Inmunoglobulinas contra la tos ferina.
ATC — J068B13.

Pharmacopoeias. Many pharmacopoeias, including US,
have monographs.

USP 36: (Pertussis Immune Globulin). A sterile solution of
globulins derived from the plasma of adult human donors
who have been immunised with pertussis vaccine. It may
contain glycine as a stabilising agent, and a suitable
preservative. It should be stored at 2 degrees to 8 degrees.

Uses and Administration

Pertussis vaccines are used for active immunisation against
pertussis (whooping cough) (p. 198.3). Acellular pertussis
vaccines have taken the place of whole-cell vaccines in
several countries including the UK and the USA.

For primary imrunisation combined pertussis vaccines,
usually diphtheria, tetanus, and pertussis vaccines
(p- 2383.3) or diphtheria, tetanus, pertussis, poliomyelitis,
and haemophilus influenzae vaccines (p. 2385.3) are used.
For pre-school boosters diphtheria, tetanus, pertussis, and
poliomyelitis vaccines (p. 2385.2) are sometimes given. For
discussion of immunisation schedules, see below.
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Immunisation schedules. Pertussis is a common, highly
infectious, respiratory disease, mainly affecting children,
and for which there is no effective treatment. WHO esti-
mates that 20 to 40 million cases of pertussis occur
annually and that the disease is responsible for 200000 to
400000 deaths each year. The highest incidence of per-
tussis occurs in developing countries where immunisation
is low,

Combined vaccines are now used in most countries but

Pertussis immunoglobulins have been used for passive
immunisation against pertussis (whooping cough) and to
prevent or modify pertussis in susceptible persons who have
been exposed to infection.

Adverse Effects and Precautions

As for immunoglobulins in general, p. 2373.2.

Interactions
As for immunoglobulins in general, p. 2373.2.

doglobulm: Subcuwa Tegelme vaaglobm Ger.: Benglobm. Preparahons

f: F t: Fl dit; G d P Y Prep {details are given in Volume B)
Gammanorm: Gamunex; Hizentra; Ig Vena Intratect; Kiovig:
Octagam: P lobin: Privigen: Sandoglobulint: Subcuvia; Sngle-u\gﬂd'mhpamtm& Gr.: Tosuman; Turk.: Tosuman.
Vivaglobint; Gr.: Anosoglobin; Bcnglobm Flebog: Gami- ial Pry
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All cross-references refer to entries in Volume A

Pertussis Vaccmes

Vacunas de la tos fenna
ATC — J07AS01; JO7AJ02..

Pharmacopoeias. Many pharmacopocxas. lndudmg Eur.
(see p. vii), have monographs.

Ph. BEur. 8: (Pertussis Vaccine (Whole Cell, Adsorbed);
Vaccinum Pertussis ex Cellulis Integris Adsorbatum). A
sterile suspension of inactivated whole cells of one or more
strains of Bordetella pertussis in saline to which hydrated
aluminjum phosphate or aluminium hydroxide has been

both the strength of the pertussis component and
production methods vary, leading to vaccines of different
potencies. The considerably higher cost of acellular over
whole-cell pertussis vaccines means that the latter are still
used widely in developing countries.

Depending upon the country, the age at which a child is
given the first dose of a combined vaccine varies from 5
weeks to 6 months. (For summaries of immunisation
schedules in the UK and USA, see under Vaccines,
p. 2373.3.) In countries with a high inddence of pertussis,
WHO recommends that immunisation should start at 6
weeks of age and that the schedule involve 3 doses at
monthly intervals followed by a booster dose at 18 months
to 6 years of age. In the UK and USA, booster doses should
be given after the end of the primary series of 3 injections
before entry to school. Several reports have described the
use of a 2-dose widely-spaced primary immunisation’
schedule and this would indeed simplify procedures in
developing countries; however, the limitation of such a
schedule is the long period of risk between doses without
adequate protection and unless the interval can be
shortened to 4 weeks, the wide use of such a schedule is
not advisable in endemic areas. '

Vaccine . Dissatisfaction with whole-cell vac-
cines in the 1970s because of adverse reactions led t0
reduced uptake and a resurgence of pertussis in several
countries, In Japan, research into less reactogenic pertussis
vaccines resulted in the introduction of aceilular vaccines
for routine vaccination in the early 1980s. Acellular per-
tussis vaccines can contain a variety of pertussis compo-
nents:
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« pertussis toxin (PT; also formerly known as lymphocy-
tosis-promoting factor, LPF)
» filamentous haemaggludmn (FHA)
¢ pertactin (PRN)
« fimbrial agglutinogens (FIM) 2 and 3
The acellular vacdnes commonly used are a 3-component
vaccine containing PT/FHA/PRN and a 5-component
vaccine containing PT/FHA/PRN/FIM2/FIM3. The vaccine
used in combination vaccines for primary immunisation in
the UK is the 5-component vaccine. The 3-component
vaccine does not provide the same level of protection
against whooping cough in primary immunisation. Both 3-
component and S-cormponent vaccines may be used in
combination vaccines for pre-school boosting. The
combination vaccine used for pre-school boosting that
contains 5-component pertussis vaccine does not provide
the recommended strength of diphtheria to be used for
primary immunisation.

Acellular vaccines are recommended in the UK and USA
for both primary immunisation in infants and for the
booster doses in young children before school entry. Whole-
cell vaccines are still, however, widely used in other
countries, particularly in the developing world.

Adverse Effecis

As for vaccines in general, p. 2375.1.

Local reactions may occur at the site of injection of
perussis vaccines or pertussis-contalning vaccines and use
may be followed by fever and irritability. Local reactions and
fever occur less frequently with the acellular vaccine than
with whole-cell vaccine, espedally in children over 6
months of age and adults. However, booster doses of
acellular pertussis-containing vaccines are assodated with
an increased risk of injection site reactions.

Severe reactions which have been reported include

sC and lised collapse but these
effects were genen]ly associated with an earlier type of
vaccine and the reactions are rarely seen with the currently
available vaccines.

Rare neurological adverse reactions have inciuded
i and encephalopathy. There has been much
debate, however, on the causal role of pertussis vaccine in
such reactions (see below for detailed discussion). It should

convul

be bered that logical complications occur more
frequently asac quence of pertussis infection than from
vacdnation.

Asthma. A higher incidence of asthma was reported in
243 children who had received whole-cell pertussis
vaccine than in 203 children who had not.! However, fol-
low-up of a large Swedish study® showed no difference in
the incidence of wheezing or allergic reactions between
children who had received diphtheria, tetanus, and
whole-cell pertussis vaccines and those who had not. A
later prospective study’ also found no evidence that
whole-cell pertussis vaccination increased the risk of
wheezing illness in young children. Furthermore, no asso-
dation was found berween pertussis vaccnaton in
infancy and development of asthma in children aged up to
7 years in a later study of the same group of children.* A
population-based cohort study® also reported no evidence
of an increased risk of wheezing or asthma in more than
6000 children 8 10 12 years after vaccination in infancy
with either an acellular or whole-cell pertussis vaccine.
1. Odent MR, ¢ al. Pertussis vactination and asthma: is there a link? JAMA
1994; 272: 592-3,
2. Nilsson L e al. Lack of association between vaccination and
symptoms of asthma and allergy. JAMA 1996: 273: 760.
3 4, et al. Perussis and
children: prospective cohort study. 8MJ 1999; 318: ll7)—6
4. Maitrs A, ef al. Perrussis vaccination in infancy and asthma or sllergy in
later childhood: birth cohon study. BMJ 2004; 328: 925-6.
S. Spycher BD. ef al. Routine vacdnation against pertussis and the risk of
hildhood asthma: a based cohort study. Pediarric 2009; 123:
944-50. Correction. ibid.; 1437.

in young

Effects on the nervous system. There has been continuing
debate over several decades concerning the perceived link
between pertussis vaccination and brain damage. Anxiety
among both the public and heaith-care professionals in
the UK in the mid-1970s over the safety of whole-cell per-
tussis vaccines led to a fall in the acceptance rates for
infant vaccination and major epidemics of pertussis in
1977/79 and 1981/83. Since that time confidence has
been restored and, with the introduction of acellular vac-

cines, the vast majority of infants now receive the vaccine

before their second birthday. Comparison of whole-cell
vaccines with acellular vaccines has since confirmed that
the latter are assodated with a greatly reduced incidence

of serious neurological disorders.'
The consensus of opinion now seems to be t.hat thereisa
L but not ily causal, relati between

whole-cell pertussis vaccine “and acute neurologxca! illness
that may occasionaily lead to long-termn dysfunction, and
that risks of not immunising are greater than the potential
risks associated with the vaccine.

The difficulty in ascertaining whether a causal relation-
ship exists between whole-cell pertussis vaccine (usually
given as diphtheria, tetanus, and pertussis (DTP) .vaccine)
and acute neurological reactions arises partly because
primary vaccination is given at an age when neurological
dystunction with other causes is often first manifested. The
temporal relationship seen may be entirely coinddental,
may result from indirect factors such as pyrexia after
vacdnation, or may represent a direct effect of DTP vaccine.
Much of the evidence is based on lafge epidemiological
studies,?” in particular the National Childhood Encephalo-
pathy Study (NCES)® from the UK and its 10-year follow-
up.’ Serfous acute neurological illnesses reported to the
NCES®* were found to be more common in infants
immunised within 7 days (relative risk 2.4), and espedally
within 72 hours of onset, than in unimmunised children.
For previously normal children, irrespective of outcome, the
risk was estimated as 1 in 110000 injections. In a subset of
cases diagnosed as infantile spasms,'® no link with
vaccination was found overall, but there was a small excess
of cases of infantile spasm in previously normal children
who had received either DTP or diphtheria and tetanus
vaccines during the previous 7 days (relative risk 2.0-2.5)
followed by a corresponding deficit during the next 3 weeks.
This suggested that vaccination may trigger the onset of
spasms in a child with an underlying predisposition.

In 1991, the USA Institute of Medicine reviewed the
available data, induding the NCES results, and concluded
that a causal relationship between the whole-cell pertussis
component of DTP vaccine and acute encephalopathy
probably existed, with an estimated excess risk of 0 to 10.5
per million vaccinations.!! They concurred with the
conclusion that a causal relationship between vaccination
and infantile spasm was unlikely.

The NCES 10-year follow-up found that children who
had had a serious acute neurological illness {excluding
infantile spasms) had an increased risk of death or long-term
dysfunction, but the risk was no greater in children given
DTP vaccine in the 7 days before the original acute illness.”
The National Vaccines Advisory Committee concluded that
the results were insuffident to determine whether DTP
vaccine influenced the development of chronic neurological
dysfunction, and this conclusion has been accepted by both
the Advisory Committee on Immunization Practices!? and
the American Academy of Pediatrics.'?

1. Geler DA, Geier MR. An evah of serous 1 disord:
of whole-cell pertussis and

a&lluhr pertussis vaccines. Mm Dev 2004; 26: 296-300.

2. Pollock TM. Morris J. A 7-year survey of disorders auributed o

vaccination in North West Thames Region. Lamcet 1983; L 753-7.

3. Pollock TM. & al. Symp! after with DTP and
with DT vaccine. Lancet 1984; [i: 146-9.
4. Walker AM, o al events
pertussis immunization. Pediatrics 1988; 81 345—9
5. Shields WD, etal i of pertussis to the onset of
a i i ic study. J Pediatr 1988;
113; 801-5.
6. anﬂn MR, o al. Risk of seizures and :n:ephalopnhy after
with the pe! vacdne. JAMA
1990; 263: 1641-5.
7. Gale JL et al. Risk of serious acute neurological illness afier
i with is vaccine: a

based aase-control study. JAMA 1994; 271 37-41.

8. Miller DL, ot al. Pertussis immunisation and serious acute neurological
illness in children. BMJ 198]: 282: 1595-9.

9. Miller D, e al. Pertussis immunisation and serious acuie neurological
illnesses in children. BMJ 1993; 307: 1171-6.

10. Bellman MH, e a!. Infantile spasms and pertussis immunisation. Lanaet
1983; i: 1031-4.

11. Howsonn CP. Pincberg HV. Adverse events following pertussis and
rubella vaccines: summary of a report of the Institute of Medicine. JAMA
1992; 267: 392-6.

12. CDC. Update: vaceine side effects, adverse reactions, contraindications,
and precautions: recommendations of the Advisory Committee on
Immunization Practices {ACIP). MMWR 1996; 45 (RR-12): 1-43. Also
available at: htp: .cdc.ge D! 12.pdf
25/05/06)

13. C on Disease, i Academy of P ics. The
relationship between pertussis vaccine and central nervous system
sequelae: continuing assessment. Pediatrics 1996; 97: 279-81.

Precautions

As for vaccines in general, p. 2375.2. The precautions and
contra-indications to the use of peitussis vaccines have
sometimes been more stringent than is now considered
necessary because of the controversy about their potential
adverse effects, espedially neurotoxicity (see Effects on the
Nervous System, above). In the UK it is now recommended
that immunisation should continue with acellular pertussis
vaccine even when episodes of fever (irrespective of
severity), hypotonic-hyporesponsive episodes, persistent
crying or screaming, or severe local reactions (irrespective of
extent) have occurred after a preceding dose. Children who
have had a local or general reaction to a whole-cell pertussis
vaccine should complete their i isation with acellular
pertussis vaccine.
Whether or not children with a personal or family
history of convulsions or epilepsy or who have suffered
cerebral damage in the neonatal period should receive
pertussis vaccines appears to have been the most difficult
question to resoive in the past. In the UK it is now

The symbol t denotes a preparation no longer actively marketed

considered that a family history of seizures is not a
contra-indication to immunisation. When a child has a
history of seizures associated with fever, but no evidence of
neurological deterioration, immunisation should proceed as
normal; advice on the prevention of fever should be given at
the time of immunisation (see Fever and Hyperthermia,
p- 11.3 for comments on the preventon of fever after
immunisation). Similarly when there is a history of seizures
not associated with fever, but no evidence of neurological
deterioration, immunisation should proceed as normal. If a
seizure associated with fever occurs within 72 hours of
immunisation, further immunisation should be deferred
until the condition is stable if no underlying cause is found
and the child has not recovered completely within 24 hours.
Immunisation should also be carried out in children with a
history of cerebral damage in the neonatal period unless
there is evidence of an evolving neurclogical abnormality.
In children with a neurological problem that is still evolving
it is recommended that immunisation should be deferred
until the condition is stable. If a child develops encephalo-
pathy or encephalitis within 7 days of immunisation,
further immunisation should be deferred until the condition
is stable if no underlying cause is found and the child has not
recovered completely within 7 days.

A personal or family history of hypersensitivity reactions
is not generally considered to be a contra-indication to the
use of pertussis vaccines, and neither are stable neurological
conditions such as spina bifida, congenital brain abnorm-
ality, or perinatal hypoxic ischaemic encephalopathy.

ia. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies pertussis vaccine
as not porphyrinogenic; it may be used as a drug of first
choice and no precautions are needed.'
1. The Drug Database for Acute P ilable au:
drugs-porphyria.org (accessed 26/10/11)

A w.

Interactions

As for vaccines in general, p. 2375.3.
Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preporotions. Neth.: Acellulairt.

Preparations
Ph. Eur.: Pertussis Vaccine (Acellular Component, Adsorbed);
Pertussis Vaccine (Acellular, Co-purified. Adsorbed); Pertussis
Vacdne (Whole Cell, Adsorbed).

Pigbel Vaccines

Vacuna de Pigbel; Vacunas de la enteritis necrotizante.”

Profile

A vaccine against pigbel (necrotising enteritis), a disease
occurring mainly in children in the highlands of Papua New
Guinea, is used for active immunisation against the disease.
The vacdne consists of an adsorbed Clostridium perfringens
type C toxoid.

An immunisation programme, in which pigbel vacdne
was given to children at 2, 4, and 6 months of age and,
initially, to older children, was introduced in Papua New
Guinea in 1980." A survey found a sustained overall fall in
the incidence of severe pigbel in children coincident with
the increased induced immunity. However, protection may
be relatively short-lived and boosters may be necessary for
full protection of young children. A later review? conducted
to inform vaccination policy, noted that a newer vaccine
was available but that the disease condnued to be a
problem.

1. Lawrence GW, o al. Impact of active immunisation against enteritis
necroticans in Papua New Guinea. Lancet 1990; 336: 1165-7.

2. Poka H. Duke T. In search of pigbel: gone or just forgotten in the
highlands of Papus New Guinea? # N G Med J 2003; 46: 135-42.

Plague Vaccines

Vacunas de fa peste. : : S
ATC — JO7ZAKO!. - SR

Uses and Administration

Plague vaccines have been used for active immunisation
against plague in those occupationally exposed to the
organism and in some field workers in infected areas. They
may reduce morbidity and mortality in bubonic plague but
their activity against pneumonic plague is unknown.
References.
1. Cornelius C. ¢f ai. Protective immunity against plague. Adv Exp Med Biol
2007; 603: 415-24.
2. Smiley ST. Current challenges in the development of vaccines for
pneumonic plague. Expert Rev Vacrines 2008; 7: 20921,
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3. Smiley ST. Immune defense against pneumonic plague. immunol Rev
2008; 225: 256-71.

4. Alvarez ML, Cardineau GA. Prevention of bubonic and pneumonic
plague using plant-derived vaccines. Biotechnol Adv 2010; 38: 18496,

5. d VA, Corbel MJ. for ncw plague vaccines. Expert Rev

Vaaines 2009; 8 1721-38.

Adverse Effects and Precautions

As for vacdnes in general, p. 2375.1.

Interactions
As for vaccines in general, p. 2375.3.

.
Pneumococcal Vaccines

‘Vacunas neumocdcicas.

ATC— JO7ALOYL; JO7ALO2. .
Pharmacopoeios. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: {Pneumococcal Polysaccharide Vaccine;
Vaccinum Pneumococcale Polysaccharidum). A mixture of
purified polysaccharide capsular antigens from 23 differing
serotypes of Streptococcus prneumoniae. Each 0.5-ml dose
contains 25 micrograms of each of the 23 polysaccharide
types. An antimicrobial preservative may be added. The
vaccine has a pH of 4.5 to 7.4. 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 may be used on the label.

Ph. Bur. 8 (Pnecumococcal Polysaccharide Conjugate
Vaccine {Adsorbed); Vaccinum Pneumococcale Polysac-
charidicum Coniugatum Adsorbatum). A sterile suspension
of purified capsular polysaccharides obtained Fom
Streptococcus pneumoniae serotypes individually conjugated
to a carrier protein. The carrier protein used may vary for
the various polysaccharide conjugates contained in a
multvalent vacdne. The vaccine may be adsorbed on a
suitable adjuvant or adsorbant. It should be stored at 2
degrees 10 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 Streptococcus pneumoniae the 23
from which antigens are obtained for the most commonly
available pneumococcal vaccine are considered to cause up
to 96% of pneumococcal disease.

accordingly (see below). The vaccine should be given at
least 2 weeks {but preferably 4 to 6 weeks) before treatment.
Revaccination is not generally recommended except, after 5
years, in pancms likely to have rapidly dedining antibody
conc {for ple, those with asplenia or splenic
dysfuniction and those with nephrotic syndrome).

The 7- and 13-valent pneumococcal conjugate vaccines
are given by intramuscular injection. In the UK, the 13-
valent PCV is suitable for infants and children from 6 weeks
of age and is recommended as part of the routne
immunisation schedule; doses of 0.5 mL are given at 2 and 4
months and a reinforcing 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. Additional recommendations are included
in the vaccination schedule for the clinical risk groups

above:
those with aspll

o children 2 to 12 months of age (includi P

8. Chang CC, et /. Pncumococral vaccines for children and adults wit1
bronchiectasis. Available in The Cochrane Database of Systematic
Reviews; Issue 2. Chichester: John Wiley: 2009 (accessed 11/12/09).

9. Goldblat D, et al The immunogenicity of 7-valent pneumococct
conjugate vacdne versus 23-valent polysaccheride vacdne in aduits
aged 50-80 years. Clin infecs Dis 2009; 49: 1318-23.

10. Bryant KA, & al. Safety and immunogenicity of a 13-valent
procumocnccal conjugate vaccine. Pediatric 2010; 123: 866-75. Alsy

ilable at: hetp: 125/5/86i
{accessed 29/07/10)

11. Duggan ST. Pneul aride conjugate vaccine (13-valen:
adsorbed) [Prevenar 13]. Drugs 2010 70: 1973-86.

12 Sucher AJ, eral. Prevnar 13, the aew | 3-valent pneumococcal conjugat::
vaccine. Ann Pharmacother 2011: 4S: 1516-14.

13, Paradiso PR. Ad in 1 disease pr 13-valen
preumococcal conjugate vaccine for infants and d:ﬂdm:. Clin Infect Ix
2011; 52: 1241-7.

14. Santord M. vaccine (13-valent
adsorbed}: in older adults. Drugs 2012; 72: 1243-55.

135. Moberley S, et al. Yacdnes for preventing pneumococcal infection it
aduits. Available in the Cochtane Dawabase of Systematic Reviews; ssur
1. Chich John Wiley: 2013 (accessed 05/03/13).

splenic dysfunction, or who are i d):
vaccinate with a 13-valent PCV according to the routine
immunisation schedule, followed by a single dose of a
23-valent PPV after their second birthday
children, aged 12 months to under 5 years: give one dose of a
13-valent PCV, followed by a single dose of a 23-valent
PPV after their second birthday (and at least 2 months
after the dose of PCV)
Jor those in the above group with asplenia, splenic dysfunction,
or who are immunocompramised: give 2 doses of a 13-valent
PCV, at least 2 months apart, followed by a single dose of
a 23-valent PPV after their second birthday (and at least 2
months after the final dose of PCV)
o from S years of age: a single dose of a 23-valent PPV
In the USA, the 13-valent PCV is recommended for infants
and children from 2 to 59 months of age as part of the
primary immunisadon schedule and for children aged 60 to
71 months of age with underlying medical conditions. Three
doses are recommended as part of the routine primary
immunisation schedule at 2, 4, and 6 months of age and a
reinforcing dose is given at 12 to 15 months of age. A
supplementary dose of the 13-valent PCY should be given to
high-risk groups through to 71 months who have
previously completed vaccination with 7-valent PCY. A
dose of the 23-valent PPV should also be given to high-risk
groups at 2 years of age {or as soon as possible after a high-
risk chronic illness is diagnosed in those older than 2 years)
and at least 2 months after the final dose of 13-valent PCV. A
second dose of 23-valent PPV is recommended 5 years after
the first dose in those with sickle-cell disease, asplenia,
splenic dysfunction, HIV-infection, or who are immuno-
compromised.
Guidelines and recommendations.
1. DoH. Immunisation Against Infections Disease 2006 {updaied t4th March,
2013): “The Green Book”. Available at: hreps://www.gov.uk/
book-th 1 diti

Pneumococcal vaccines are used for active immuni
in those at increased risk from infection with the types of
Streptocoaus pneumoniae contained in the vaccne. Pneumo-
coccal vaccines may be in the form of an unconjugated 23-
valent polysaccharide vaccine (PPV; suitable only for
patients over 2 years of age) or as a conjugate vaccine (PCV)
containing 7 serotypes (suitable for infants aged 2 months to
5 years). A conjugated vaccine containing 13 serotypes
(PCV-13), suitable for infants and children aged 6 weeks to
17 years of age, has been approved for use in some countries
and has replaced the vaccine containing 7 serotypes in
routine childhood immunisation programmes. The PCV-13
vaccine may aiso be used in adults aged 50 years and older.

In the UK, it is recommended that immunisation should
be part of the routine childhood immunisation programme
and considered in all persons for whom pneumococeal
infection is likely to be more common and/or serious, such
as those aged 65 years and over and those aged two months
and over im clinical dsk groups. At-risk groups are
considered to be:
¢ those who have undergone splenectomy and those with

splenic dysfunction, including that due to sickle-cell

anaemia and coeliac disease

¢ patients with immunodeficiency or immunosuppression
due 1o disease or treatment, induding HIV infection at all
stages

e persons with chronic cardiac, pulmonary, hepatic, or
renal impairment, including nephrotic syndrome, or
diabetes mellitus

e persons with CSF shunts

« persons with cochiear implants

An antibody response develops by the third week. and

usually lasts about 5 years. The antibody response is less

reliable and declines more rapidly in young children and

persons with impaired immune function.

A single dose of 0.5mL of the 23-valent vaccine,
containing 25 micrograms of each of the 23 polysaccharide
types, is given to at-risk adults and children over 2 years of
age by intramuscular injection (or subcutaneously if there
are bleeding disorders). Previously unvaccinared children
and adults undergoing elective splenectomy, chemother-
apy, or other immunosuppressive treatment are atincreased
risk of pneumococcal disease and should be vaccinated

All cross-references refer to entries in Yolume A

8 P
{accessed 13/04/13)

2. WHO. 23-valent pneumococcal polysaccharide vaccine: WBO position
paper. Wiy Epidem Rec 2008; 83: 373-84. Also available av: hup://www.
whoa.Int/wer/2008/wer8342.pdf (accessed 05/03/13}

. Amerian Academy of Ped.h:rus, Commitiee on lnlcdmu: Diseases.
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Adverse Effects and Precautions

As for vaccines in general, p. 2375.1. Unless otherwisc
stated, the information below refers to the unconjugatec
polyvalent vaccine.

Revaccination of adults is not routinely recommendec
because of the increased incidence and severity of adverse
reactions.

Pneumococcal vaccination is relatively ineffective in
patients with multiple myeloma, Hodgkin's and
non-Hodgkin's lymphoma, especially during treatment,
and in chronic alcoholism. In patients with Hodgkin's
disease the use of pneumococcal vaccines is not
recommended in those who have received extensive
chemotherapy or nodal irradiation. Pneumococcal vaccines
should be given at least 2 weeks (and preferably 4 to 6
weceks) before starting immunosuppressive therapy or be
delayed until at least 3 months after completion of therapy.

A satisfactory response to the unconjugated polyvalent
pneumococcal vaccines is not obtained in children less than
2 years of age and therefore immunisation of this age group
with this vaccine is not recommended. However, a
pneumococcal conjugate vacdne is available that may be
given to infants from 2 months of age.

Effects on the blood. Relapses have occurred on rare occa-
sions in patients with stabilised irmmune thrombocytope-
nia at 2 to 14 days after vaccination against pneumococcal
infections, lasting for up to 2 weeks. One such case was
reported’ following revaccination less than 2.5 years after
an uneventful primary vaccination with pneumococcal
vaccine.

1. Neil ¥S. Long term after : revaccination may
cause relapse. BMJ 1994; 308: 339,

Effects on the kidneys. Glomerulonephritis was described!
in a splenectomised patient after use of pneumococcal
vaccine. It was postulated that high antibody titres from a
recent pneumococcal infection could have contributed.

Policy for the pr

preumoniae infections in infants and chlldmL use of 13-valemt
pneumococcal conjugate vaccine (PCV13) and pneumococcal poly-
saccharide vacdne (PPSVI!) retmm-.rzom 126: [86-90. Also available
ac in/126/1/186
(accessed ﬂS:O!Il 3)

4. CDC. Prevention of pneumococcal dlsuse among infants and children -
use of l3-valent pn vacdne and 23-val
vacdne - of the
Advisory Committee on Immunization Practices (ACIP). MMWR 2010:
59: 118, Also available at: http:t/www .cde govimmwr/pdf/m/asoll.

pdl (accessed 03/03/13)

Minimal change nephrotic syndrome with mild interstitial
nephritis following pneumococcal vaccination was sug-
gested as the cause of oedema of the face and legs, visual
disturbance suggestive of uveitis, and massive proteinuria
in a 67-year-old woman who had been vaccinated about 4
months earlier.?

1. Tan SY, Cumming AD. Vaccine related glomerulonephrids. BMJ 1993:

: 248.

2. Kikuchi Y. ef al. Minimal change neph
pathy and hy ja after i

vaccine. Clin Nephrol 2002; 58: 68~72.

with 2

5. CDC. Updated ions for p of invasive p
coccal disease among adults using the 23-valent pneumococcl
polysaccharide vacdne (PPSVB) MMWR 2010; !9- 1102-6. Also
available ac hl
mm3934a3.hum (aoassed Ui/O!/l!)

6. CDC. Use of 13-valent paneumocaccal conjugate vaccine and 23-valent
prieumococeal potysaccharide vaccine for adults with lmmunocompro-

Effect of nutritional status. An impaired antdbody response
to pneumococcal vaccine was reported! in elderly patients
with low serum concentrations of vitamin Bu

1. Fana FT, et al. antibody
in eldetly patients with. (nw serum mmln B12 levels.

mising conditions: recommendations of the Advisory C
Immunization Practices (ACIP). MMWR 2012; 61: 816~19. Also :valhble
at b .cde. g il 140a4.htm
(mned OSIOJID)

7. WHO. Pneumococcal vaccines WHO position paper - 2012 -
recommendations. Vacdine 2012; 30: 471718, Also availabie at: hup://
‘www.who.int/wer/2012/wer8714.pdf (accessed 03/03/13)
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ia. The Drug Database for Acute Porphyria, com-

piled by the Norwegian Porphyria Centre (NAPOS) and

the Porphyria Centre Sweden, dassifies pneumococcal

vacdne (unconjugated) as not porphyrinogenic; it may be

used as a drug of first choice and no precautions are
needed.!

1. The Drug Database for Acute Porphyria. Available at: hrp://www.

drugs-porphyria.org (accessed 26/10/11)

Interactions
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As for vaccines in general, p. 2375.3.
Preparations
Pmpndwy Preparafions (details are given in Volume B}

Preparctions. Arg.: Pneumo 23; Pneumovax
23; Prevenar; Prote-Neu; Synflorix; Austral: Pneumovax 23;
Prevenar 13; Prevenar; Synflorix; Austria: Pneumo 23; Preve-
nar 13; Prevenar; Synflorix; Belg.: Pneumo 23; Prevenar; Syn-
florix; Braz.: Vacina P ocica Conjugada 7-Val vad-
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contact with poliomyelitis cases. A single dose is given,

na Pneumococica Polivalente; Canad. Pneumo 23; Pneumovax
23; Prevnar 13; Prevmar Chile: 23;

Pneumovax 23; Prevenar 13; Puvenar S China; Bui

ynilorix; .
Yi Kang (B258%); Pneumo 23 ({ti# 23); Pocumovax (M)
yoflorixs;

‘Prevenar (MJL); Cz.: Pneumo 23; Prevenar; § Denm.:
Pneumovax; Prevenar;-Fin.: Pneumovax; Prevenar; Fr.; Pneu-
mo 23; Pn 13; {: .Ger:
Pneumovax  23; mvemr Synflorix; Gr.: Pucumo  23;
Pneumovax 23; Pnu-Imune 23; Prevenar; Synfloric Honmg
Knn;PngumoZ),anmov;xB,waemrSynﬂoﬂx:Hm .

d every 10 years if necessary.
“In the USA, the recommended schedule consists of four
dosaofma:uvatcdvacdncglvenaz hs, 4 hs, 6

of thé live oral vaccine and that a high level of universal
immunity against poliomyelitis will need to be maintained,
with the cwrrent lnacuvated polioryelitis vaccine or a new

to 18 months, and 4 to 6 years of age.
Ontheoccunen:eoiadnsleaseofpm\lyﬂc
poliomyelitis from wild virus, a single dose of the. oral
vaccine is ded for all p in the neighbour-
hood. regardless of whether they have previously been
jsed. A primary course should be completed in

Poneumo 23; Pneumovex 23; Prevenar 13; P
Pneumo 23; Prevenar; Synflorix; Irl.: Pneumovax I: Prevemr
Synflorix; Israek Pneumo 23; Pneumovax 23; Prevenar 13; Pre-
venar; Synflorix; Ital: Pneumo -23¢; Pneumovm thvzmr
Malaysia: Pneumo 23; Prevendr;

previously unimmunised individuals.

References. '
1. CDC. Updsed recommendsdons of the Advisory Commitice on
Practices (ACIP) regarding routine vacdn-

Pulmovax; Neﬂl. Pneumo 23; Pneumavu 23; Prevenar 13,
Prevéenar; Norw.: Pn Prevenar 13; Preve-
nart; Synﬂmixf NZ: Pneumo 23; Pneumovax 23; Prevenar;
Synflorix; Philipp.: Pncumon.l’ncummhwmr?al
13 P

23; Prevenar 13; Pr:vemrl— Synﬂoﬂx: Spdn: Pncumn 23
Pncumhovax 23; Prevenan Synflori; Swed.
Pneumovax; Prevenar 13: Prevenar Synﬁmix:
Pncumovax 23; Prevenar 13; Prevenary; Thal: Pneumo 23;
Pneumovax 23; Prevnar 13; Prevnary; Synflorix; Turk.: Pneu-
mo 23; Prevenar; Synflorix; UK: Pneumovax II; Prevenar; Syn-
florix; Ukr. - Prevenar 13 (IIpesemsp 13); SYnﬂonx
(Cumdp USA: F 23; Prevoar; Venez.: Prevenar.

Phormacoposial Preparations
Ph. Bur: Pnéuimococcal Polysaccharide Conjugate Vaccide
(Adsorbed), Pneumococcal Polysaccharide Vacdne.

Pollomyellhs Vaccmes
: .

oy

NO'L'I. .ln;cﬂv;atcd poliomyelitis vnocmes are

: Pneumo 231»-
Switz.:

poliovirus
mmmmmao Ahondln.blea:hnp:llwww.dr.wvl
Jum (accessed 30/06/10)
2. WHO. Poliondnumdpdbmninﬁmhm: don era:
WHO position paper. Wkiy Epidem Rec 2010; 85: 213-28. Also avajlable
&t hrrp://www.who.lnu/ 23.pdi d 30/06/10)

Choice of vaccine. Two types of poliomyelitis vaccine are
available: live attenuated oral poliomyelitis vaccine (OPV)
and inactivated (killed) poliomyelitis vaccne (IPV) given
by injection. Both vaccines are highly effective against all
3 types- of poliovirus but there are advantages and disad-
vantages associated with their use.

_The advantages of OPV are:

» it produces an immune response in both the biocod and in
the lining of the gut, thus preventing both spread of
infection to the CNS and multiplication of the virusin the

" gastrointestinal tract and hence u'ansm!sslon via the
stools and saliva

* it Is given orally and is thercfore casy to give without
spedialist training

» itis relatively inexpensive, an important consideration in
developing countries in particular.

The disadvantage of OPV is:

. itcausesverymreaseso!vacdncassooatcdpnalyﬂc
poliommyelitis (VAPP).

The advantage of IPV is:

. ms notahvevacuneandassudlmmcsnomkofvm

termed Salk Vaccine and live (oral) poliomyelitis vaodnes
are sometimes termed Sabin Vaccine.

Pharmacopoeias. Many pbarmampocins, tnduding Ewr.
(see p. vil), have monographs. -

Ph. Eur. 8: (Poliomyelitis Vaccine (Inauivnted), Vacdnum
Poliomyelitidis Inactivatum). A lquid preparation of
suitable strains of poliomyelitis virus, types 1, 2, and 3,
grown in suitable cell cultures and inactivated by a suitable
method. Permitted antibacterials may be used in its
production and it may contain preservatives. It should be
stored at 2 degrees to 8 degrees and be protected from light.
The BP 2014 states that [PV may be used on the label.

Ph. Bur. 8: (Poliomyelitis Vaccine (Oral); Vaccinum
Poliomyelitidis Perorale; Poliomyelitis Yacdne, Live (Oral)
BP 2014). A liquid preparation of suitable live attenuated
strains of poliomyelitis virus, types 1, 2, or 3, grown in
suitable, approved cell cultures; it may contain any one of
the 3 virus types or combinations of them. The trivalent
vaccine is standardised for virus titre which is not less than

6.0log CCIDyo for type 1, not less than 5.0log CCIDs, for |,

type 2, and not less than 5.5 log CCIDg for type 3 per dose.
Permitted antibacterials may be used in its production. It
should be stored at 2 degrees to 8 deg] not be allowed to
freeze, and be protected from light

The BP 2014 states that OPV may be used on the label.

Uses and Administration

‘The d 1ges of IPV are:

« it confers very little immunity in the gastrointestinal
gact, hence whenr anindividual immunised with IPV is
infected with wild poliovirus the virus can still multiply
in the intestines and be shed in the stools, thus risking
continued transmission

» trained 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 world (see below) and hence many, induding the UK
and the USA, consider it appropriate to use IPV exclusively
for routine immunisadon. However, the Global Polio
Eradication Initiative will continue to use OPV where
necessary until global eradication is achieved, at which time
it has stated that the use of OPV should cease as soon as
possible while populadon immunity against poliomyelitis
and surveillance sensitivity for paralysis remain high, and be
replaced by routine use of IPV.!

1. WHO. Pramework for national policy makers in OPY-using countries:
cessaton of routine oral polio vaccine (OPV) use after globa) polio
eradication. Gepeva: WHO, 2005. Also available at: hup://www,

Orvi

kEnglish.pdf {sccessed 12/10/05)

Eradicafion of infection. By the mid-1980s poliomyelitis
was declining in many regions of the world due to mass
oral poliomyelitis vaccine immunisation activities and in
1988, WHO announced the goal of eradicating poliomyel-
itis by the year 2000. Other bodies joined the project
which became known as the Global Polio Eradication
Imnauve.' Although the goal was not achieved in 2000,

Poliomyelitis vaccines are used for active
against poliomyelits. For discussion of lmmunisation
schedules, see under Vaccines, p. 2373.3. There are 3
serotypes of poliovirus, and both live trivalent (oral) and
inacivated trivalent poliomyelitis. vacdnes are used in
routine immunisation programmes. Monovalent .oral
poliomyelitis vaccines against either wild poliovirus types
1 or 3 are used during supplementary immunisation
activities in the highest-risk areas; an oral bivalent
poliomyelitis vaccine is also being tried. Tbe oral vacdne
stimulates the formation of antibodies both in the blood and
in the mucosal tissues of the gastrointestinal ract.

. In the UK, a trivalent inactivated poliomyelitis vaccdine is
recommended for the primary immunijsation of all age
groups, given as a course of 3 doses at intervals of 4 weeks. It
is given intramuscularly as a combined diphtheria, tetanus,
pertussis (acellular component), palioniyelits (inactivated),
and Haemophilus influenzae vaccne. For children who
received primary immunisation during i , reinforcing
doses are recommended at school entry (diphlh:rm.
tetanus, pertussis, and poliomyelitis) and before leaving
school (diphtheria, tetanus, and poliomyelitis). Further.
reinforcing doses are necessary only in aduits exposed to
infection including travellersto countries where poliomyel-
ftis is epidemic or endemic and healthcare workers in

very progress has been made. In 1988, wild
poliovirus (WPV) was endemic in 125 counwies and more
than 1000 children became paralysed every day. The last
cases of WPV type 2 were reported in October 19992 and
by 2006 indigenous wansmission of WPV2 infection had
been interrupted globally;* by 2008 transmission of indi-
genousWWtypulmd3(WPVldePV3)snll
occurred in 4 countries {(Afghanistan, India, Nigeria, and
Pakistan).?* These countries remain a source of WPV that
may be reintroduced into countries where transmission
had previously stopped; in 2009, 207 cases were reported
from 15 countries after WPV importation.?

Once global W?V transmission has bemintemxpted, the
g risk of p yelitis being reintroduced will be from
the menuated vimss comained in oral poliomyelitis
vaccine, which in rare cases can resuit in vacdne-associated
paralytic polio (VAPP) and outbreaks due to vaccine-
derived polioviruses (VDPV).} The first report of circulating
VDPYV occurred in 2000 and in 2009 YDPVs were detected in
6 countries;? VDPVs can drculate even in well-immunised
communities and produce polio outbreaks in areas with low

‘rates of oral polio vaccine coverage. Furthermore, they can

replicate for years in immunocompromised persons.* This
led to the realisation that complete e:ad!aﬂon of
poliomyelitis must Ily also indude the eradi

The symbol t denotes a prepafaﬁon no longer actively marketed

tion inactivated p yelitis vaccine, even after wild
poliovims is eradicated ? s .
1. Global Polio f flable at: hup://
www.polioeradication.org (au:ul«l MIIZIW)
2. CDC. Progress towards of wild
worldwide, 2009. MMWR 2010; $9: 543-30, Abmﬂlhlell: bqul
WWW.{

30/06/10)
3. -CDC. Wiid poliovirus type 1 and type 3 imporations—13 countries.
Alrica, 2008-2009. mm’l}ﬂ—ﬂﬂnwﬂﬂﬂ:mhmﬂ
hom

2008-June 2009. AGKWR 2009; 58: 1003-6. Also available at: hrrp://
d. b

wams)
3. Chumakov K, Ehrenfeld B. New

vacdnes for after of
- Clin Infect Dis 2008; 47: 1587-92.

Adverse Effects

As for vacdnes in general, p. 2375.1.

Vaccine-associated paralytic poliomyelitls has been
reported rarely in recipients of oral poliomyelitis vaccines
and in contacts of recipients (see p. 2412.1).

. Some poliomyelitis vaccines given in the
19505 and 19605 were found to be contaminated with
Simian virus (SV40) from the monkey cell cultures used
in the manufacturing process.! Once the contamination
was realised, steps were taken to eliminate it from future
vaccines. However, $V40 is believed to possess biological
properties consistent with cancer-causing viruses and epi-
demiological studies have consequently been conducted to
assess whether vaccine redipients have subsequently
developed cancer. Although these studies did not find any
increased cancer risk, a report by the USA Institute of
Medicine in 2002 conduded that these studies were suffi-
dently flawed to preclude any condusion being reached.
Studies have also assessed the risk to offspring of women
given these vaccines during pregnancy (see p. 2412.1).
Vaccines now in use do not contain §V40 as they are not
. d using key cell cul

1. Suwnoa K #tal., eds, Instirote of Medicine of the Nadonal Acadesmies.
SV40 contaminadon of pollo vaccine and aancer. Imwauization Safety
Mwmwmnc_mmmmumma Also

available
(accessed um'nos)

Effed's on the nervous syslem. There have been several
case reports of the isolation of poliovacdne virus from the
CSF after use of oral poliomyelitis vaccine. A 7-year-old
girl who had previously been vaccinated with inactivated
poliomyelitis vaccine in infancy was given oral vaccine
and ‘developed prolonged headache, vomiting, and fever
but no paralysis;' poliovirus was subsequently isolated
from her CSF 34 days after she had received the oral
vacdine, and it was conduded that her previous immuni-
sations had been ineffective. In a further report,? polio-
virus was isolated from the C5F of 2 infants with ventricu-
loperitoneal shunts who had developed aseptic meningitis
without paralysis after oral pollomyelitis vacdoation. A
neurovirulent variant of Sabin type 2 oral poliomyelitis
vacdine virus was detected in both the CSF and stools of
an infant with sient hypog globuli ia who
developed is, and irreversible

halitis,
hearing loss after oral pohomy:lms vacdnation.? A 6-year-
old girl given oral poliomyelitis vaccine at 1 and 2 years
developed acute di i halomyelitis and a
mutated form of poliovirus was isolated from her CSF:* it
was thought that she had been infected with the mutated
virus from extrafamilial contacts and that the cause of her
condidon may have been related to her HLA type.
1. Ramala H. et al virus in the fluid after oral
mmm:m 1989; 19: 173-5.
2. Gutierrez X, Abzug MI. Vacrine
children with ventriculoperitoneal shunts. J Pedierr 1990; 117;04-7
3. Inaba H, & al. Polio vaccine virs fnan
infant with P Scand J Infet Dis 2001;

3

33: 630-1.
4. Ozwa N, o al. Acote d
polioayyelitis vaccine. Pediatr Newrol 2000; 23: 177-9.

d with

GUILLAIN-BARRE SYNDROME. A small dluster of cases of Guil-
lain-Barré syndrome was seen’ in children after a mass
oral poliomyelitis vaccinaton campaign in Finland in
1985. An increased frequency of Guillain-Barré syndrome
was also seen in adults. However, a direct link with polio-
vaccne virus infection could not be established and no
link between Guillain-Barré syndrome and oral .polio
vaccine was found by a subsequent, epidemiological study
in California.2
1 mundwaumcmm:.mm.nm
pobiovacdne carmpaign. Lancet 1989; ik 440-1.
2 Rantsh H, ¢f al. Bpidemiology of Guillain-Barré syndrome in children:
relstionship of oxa) polio vaccine administration to occurrence. J Pediatr
1994; 124: 220-3.
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YACONE-ASSOCIATED PARALYTIC POLOMYEUTIS. Although gen-
erally considered safe and effective, in extremely rare
cases the live attenuated virus in oral poliomyelitis vac-
cines can cause vaccine-associated paralytic poliomyelitis
(VAPP) in cither the vaccine redpient or in a close con-
tact. There is no such risk associated with inactivated
poliomyelitis vacdnes. The incidence of VAPP is about 1
case in every 2.5 million doses of vaccine and may be
increased in immunocompromised patients. A case control
study' identified intramuscular injections given within 30
days of vaccination as a risk factor in the development of
VAPP. This phenomenon, known as provocation paralysis
or provocation poliomyelitis, has been described with the
wild virus? and has been recognised as a factor in vaccine-
assodated paralysis in the UK and USA.} Paralytic polio-
myelitis in contacts of vaccine recipients can be further
reduced by ensuring that parents without evidence of pre-
vious immunisation receive the vaccine at the same time
as their children. The benefits of oral poliomyelitis vaccin-
ation are considered to greatly outweigh the small risk
involved, however, and many countries where the risk of
wild virus-caused poliomyelitis has been reduced to zero
are now considering combined i isation schedul
with both oral and inactivated poliomyelitis vaccines. It
has been suggested that inactivated poliomyelitis vaccine
should be introduced globally.*
I 5uebel PM, a al. Inwamuscular injections within 30 days of
with oral pali vacdne—a risk (actor for vaccine-
associated paralytic pohomyclms. N Engl 1 Med 199%; 332: 500-6.
2. Anonymaus. Provocation paralysis. Lancet 1992; 340: 1005-6.
3. Wyan HV. Vacdne-associated poliomyelitis. Lancer 1994; 343: 610.
4. Heinsbroek E. Ruitenberg EJ. The global introduction of inactvated
polio vacdne can circumvent the oral polio vaccine paradox. Vacane
2010; 28: 3778-83.

Precautions

As for vacdnes in general, p. 2375.2.

Poliomyelitis vaccine may contain trace amounts of
antibacterials such as neomycin, polymyxin B. and
streptomycin and should be used with caution in patients
with severe hypersensitivity to these antbacterials.

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

Because the vaccine virus of oral poliomyelitis vaccines is
excreted in the faeces for up to 6 weeks, the contacts of
recently vaccinated babies and infants should be advised of
the need for strict personal hygiene, particularly hand
washing after napkin changing, in order to reduce the
possibility of infection in unimmunised contacts. Unim-
munised adults can be immunised at the same time as their
children.

Immunocompromised patients are at increased risk of
developing vaccine-assodated paralytic poliomyelitis. Oral
poliomyelitis vaccines should not be given to immunocom-
promised patients or their household contacts and in these
persons an inactivated vaccine should be used. Asympto-

abortions indicated no effect of oral poliomyelitis vaccdine on
the frequency or type of pathological changes. In addition,
subsequent epidemiological study* found no increases in
congenital malformations or in premature births during the
period of and immediately after the vacdnation campaign
compared with those bom before thé campaign.

The Collaborative Perinatal Project (CPP) in the USA*
followed up 50 897 pregnandes to examine risk factors for
the development of malignancies in offspring born between
1959 and 1966. In 18342 children whose mothers were
vaccinated during pregnancy with inactivated poliomyelitis
vactines, there were 14 malignancies (7.6 per 10 000), while
in 32 555 non-exposed children there were 10 malignancies
(3.1 per 10 000). There were 7 tumours derived from neural
tissue in the exposed children (3.8 pef 10000) and one in
non-exposed children (0.3 per 10000). Thus there was an
excess of neural tumours but not of leukaemias or other
malignandes in children exposed in utere to inactivated
poliomyelitis vaccine. No malignandies occurred among the
children bom to 3056 women who received oral
poliomyelitis vaccine. Serum samples collected from
mothers on entry into the CPP and at delivery were
subsequently analysed® for the pfesence of antibodies to
Simian virus 40 (SV40). None of the serum ples from 8

Pseudomonos Vacclnes
Vacunas de pseudornonai

Profile

Candid. Pseud. aer vaccnes are under
investigation for the preventmn of pseudomonal infections
in different disease states.

Pseudomonas aeruginosa is notably resistant to many
antibacterials and there has cc ly been consid
interest in developing an effective vaccdne against it.!*
However, disappointing clinical results and improvements
in antibacterial management have meant that no such
vaccine is yet available for clinical use.

Early attempts in the 1960s at developing a vaccine
focused on cell wall components (lipopolysaccharides).
Multivalent lipopolysaccharide vaccines were tested in
animals and in patients, inciuding burms patients and
patients with various forms of cancer and acute and chronic
lung disease but, despite some positive results, these
vaccines never gained clinical acceptance because of
problems associated with the use of lipopolysaccharides.
Vaccines designed at targeting the toxic exoproduct of Ps.

mothers of infants with neural tumours had antibodies to
SV40. Two of the 7 mothers of infants with leukaemia had
SV40 antibodies. but only one had conversion during
pregnancy. None of the samples from the 7 mothers of
children with other types of cancer had antibodies. Three of
36 controls had antibodies, but in both the first and second
samples. The association beiween use of inactivated
poliomyelitis vaccine in mothers and, neural tumours in
their offspring could not be auributed Yo contamination of
vaccine with SV40. A later analysis® of 54796 children
enrolled in the CPP found an increased risk of neural
tumours and of haematological malignancy in children
whose mothers were given pre-1963 poliomyelitis vaccdne,
but concluded that this was unlikely to have been due to
transmission of SV40.

1 T. er al. Ci i and oral p
vaccination during pregnancy. umrl 1959 E771-2

2. Omoy A. et al. ing oral p
vaccination in flrst mimester. Lancrt 1990; & 800.

3. Omoy A. Ben Ishai P. G after oral pe
vaccination during pregnancy. Lancet 1993; 341: 1162,

4. i OP, etal. iZani durin' against p Y
itis and influenza in relation o chijdhood i Int J Ep
1973; 2 229-35.

S. Rosa FW, et al. Absence of antibody response to simian virus 40 after
inoculation with killed-poliovirus vaccine of mothers of ofispring with
neurologic umors. N Enel J Med 1988; 318: 1469.

6. Engels EA. er af, Poliovirus vaccinadon durifig pregnancy, maternal
seroconversion to simian virus 40, and risk of childhood cancer. Am J
Epidemiol 2004: 160: 306-16.

Interactions

matic HIV-positive persons may receive oral pc yelitis
vaccines but faecal excetion of the vaccine virus may
continue for longer than in uninfected individuals. For
symptomatic HIV-positive persons the use of inactivated
poliomyelitis vacdne may be considered.

Intramuscular injections given after the oral vaccine may
also increase the risk of vaccne-associated paralytic
poliomyelitis (see above).

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies trivalent inact-
vated poliomyelitis vaccine as not porphyrinogenic; it may
be used as a drug of first choice and no precautions are
needed.!

1. The Drug Daubase for Acute A

drugs-porphyria.org (accessed 26/10/11)

ilable at htep:

Pregnancy. Live vacdnes such as oral poliomyelitis vaccines
are generally contra-indicated in pregnancy because of a
theoretical risk to the fetus. Population-wide mass vaccin-
ation programmes become impossible, however, if preg-
nant mothers and women of child-bearing age are to be
excluded.! In February 1985, mass vaccination with live
oral poliomyelitis vaccine was started during a poliomyel-
itis outbreak in Finland.! Pregnant women were advised
to take the vaccine. An analysis of all reported congenital
malformations in the years 1982 to 1986 suggested that
oral poliomyelitis vaccine had no harmful effects on fetal
development as measured by overall prevalence of malfor-
mations or by the incidence of either CNS or orofacial
defects. The results did not. however, exclude an effect
measurable by other criteria of fetal development.

The incidence of spontaneous abortions was measured
during a mass poliomyelitis vaccination campaign in Istacl.2
The number of spontaneous abortions did not differ
between controls and women vaccinated during the first
trimester of pregnancy; the percentage of spontaneous
abortions in relaton to live births was also similar.
Microscopic examination of placentas from spontaneous

All cross-references refer to entries in Volume A

As for vaccines in general, p. 2375.3. .

Normal immunoglobulins. Although the use of live vac-
cines and immunoglobulins at the*same time is generally

not recommended, normal immunoglobulin had no effect |

on the antibody response to oral poliomyelitis vaccine
when the 2 preparations were given together to 50 sub-
jects.!
1. Green MS, et al. to trivalent oral-poliovirus vaccine with and
without immune serum globulin in young adults in [srael in 1988, J
Infect Dis 1990; 162: 9714,

Preparations
Proprietary Preparations (details are given in Volume B)

ingle-i Preparations. Arg.: Imovax Polio; Opvero;
Polioral; Sabint; Austral: Ipol; Belg.: Imovax Polio; Braz:
IPVY; Canad.: Imovax Polio; China: Imovax Polio (RE4); Cz.
Imovax Polio; IPV-Virelont; VeroPol: Fin.: Imovax Polio; Vero-
Pol: Fr.: lmovax Polio; Ger.: [PV Merieux; IPV-Virelont; Gr.:
Poliorix; Vaccin Antipoliomyelitique/Merieux; Horg Kong:
Imovax Polio; Hung.: Imovax Polio; India: Imovax Polio; OPV;
Indon.: Imovax Polio; Israel: Imovax Polio; Polio Sabin; ftal:
Imovax Polio; Poliovax-INt: Jps: Imovax Polio; Malaysia: Polio

aerugi; exotoxin A, produced mixed results at best; there
has also been interest in exotoxin A toxoid plus other
protective immunogens and in multicomponent and
conjugate vaccines. There was brief interest in ribosomes
and ribosomnal RNA vaccines but these fell out of favour.

The discovery that motility was assocated with Ps.
aeruginosa virulence prompted research into the use of
fagella as protective immunogens. The organism normaily
has two types of llagellum and a divalent vaccine has been
tested, but with only modest benefit. There has also been
some interest in development of vaccnes against pili,
bacterial appendages used for attachment.

Some investigators tried the use of high-molecular-
weight polysaccharides as potential vaccne candidates but
interest in this area has dedined. Another defunct area of
research is the use of pseudomonal alginate and mucoid
exopolysaccharide; these were suggested for use in cystic
fibrosis patients but did not progress beyond animal studies.

From the 1980s, there was considerable interest in the
use of a variety of outer membrane proteins to develop a
vaccine, partly because outer membrane proteins are
exposed on the cell surface and at least one, protein F, is
common to all serotypes. Encouraging results were obtained
in animal models of infected burns and of chronic lung
disease. Preliminary studies in healthy humans yielded
large and sustained increases in antibody titres and found
outer membrane proteins to be well tolerated. Multi-
component vaccines have been developed consisting of
toxoids of known pseudomonal virulence factors such as
proteases, el and in A. Conjugate vaccines
have been shown to be effective in animal models and to
elicit a high antibody titre in cystic fibrosis patients.

In recent years, attention has also turned to the
development of DNA vaccines, and to the use of some novel
immunological approaches such as the use of pooled
monodonal antibodies directed against a variety of Ps.
aeruginosa virulence.antigens and of epitopes of pseudomo-
nal elastase. In addition, research has shown that both
active and passive immunisation with the purified type 0T
translocation protein (PcrV) from Ps. aeruginosa is effective
in mouse models of lung infection and burns, although
results of combined active and passive immunisation in
dlrucal studxcs were dxsappomnng Finally, there has been

in ing logical protection by present-
ing Pseudomonas antigens via mucous membranes,
particularly in the gastrointestinal tract or intranasaily.

1. Jobansen HK, Getzsche PC. Vaccines for preventing infection with
Pseudomonas aeruginosa in cystic ibrosis. Available in The Cochrane
Database of Systematic Reviews; Issue 4. Chichester: John Wiley; 2008
(accessed 27/08/10).

2. Cachia PJ, Hodges RS. Synthetic peptide ncd.neo‘and andbody

and P
aeruginosa. Biopotymers 2003; T1: 141-68.

3. Hoider fA. Pseudomonas vaccnation: a historical overview. Vaccine
2004; 22: B31-9.

4. D3ring G, Pier GB. Va and
aeruginosa. Vacine 2008: 26: 1011-24.
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Preparations

Sabin; Mex.: Polio Sabint; 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 (Hmosaxc IToawo); Poliorix
{TIOMIMOPHKC); S.Afr.. OPY-Merieux; Polioral; Singapere:
Imovax Polio; Polio Sabin; Spain: Vac Polio Sabint; Vac Polio«
mieliticat; Swed.: Imovax Polio; VeroPol: Switz.: Poliorix;
Thai: Opvero; Polio Sabin; Polioral; Twrk.: Buccapol; OPV:
Polio Sabint: Poliorixt; USA: Ipol

il P .
Ph. Eur.: Poliomyelitis Vaccine (Inactivated); Poliomyelitis
Vaccne (Oral).

Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. China: Jia Dai Bao (££{UM); Lv
Mu An ($83R); Pol.: Pseudovac.

Q Fever Va«mes
Vacunas de la ﬂebre Q :

Profile
A Q [ever vacdne consisting of a purified killed suspension
of Coxiella burnetii is available in Australia. It is prepared




from Phase I Henzerling strain of C. burnetif grown in the
yolk sacs of embryon‘atcd eggs. A single 0.5-mL
_ subcutaneous dose is given for active immunisation in
individuals at high risk of Q fever. These include abattoir
workers, veterinarians, farmers and others exposed to farm

HRIG; In Rabies; lmoreb; Indon.: Israet: Betir-
ab; HyperRab: Imogam Rabies; KamRab; Mex.: Berirab-P; Kam-
rabt; Philipp.: BayRab; Berirab-P; b; Favirab; S.Afr.:

Rabigam; Spain: Imogam Rabia; Switz.: Berirab; Thal.: Berirab;

'Fwinb’lmogamxabiarl(amm TRCSERIG nu'k. BayR-

animals, and hbmtory wotkers handling p iy | t: USA: HyperRab;
infected tissue. - "| Phormiacopoeicl Preparations

Before immunisation, pan:ns should be usud lor their | Ph. Bur.: Human Rabies Immunoglobulin;
serum antibody titre and a skin test performed; giving the

vaccine to persons already sensitised to Q fever anugens
may cause serious hypcrsensiﬁvity reacﬁons. )

Preparations
Proprietory Preparations (details are given in Volume B)
Single-ingredient Preparofions. Austral.: Q-Vax_

Profile

Rabies antisera -have been used to provide passive
immunisation; .against _.gabies but the use of rabies
unmunoglobu{ms (see bg;gw) is preferred.

Preparations™. -
Proprielary Pnpavhons (defanls are given in Volume B)
Single-ingredient Pmpumﬁnm. India: Mirv-HDC.

Rabies lmmunoglobulms
Inmunoglobulmas oom:ra_la rabla

jas.. Many pharmacopoeias, induding ‘Eur.
(see p. vii) and US, have monographs. X

Ph. Bur. 8 (Human Rabies Immunoglobulin; Immunoglo-
bulinum Humanum Rabicum). A sterile liquid or freeze-
dried preparation’ containing immunoglobulins, mainly
immunoglobulin G (IgG). It is obtained from plasma from
donors immunised against rabies and contains specific
antibodies that néutralise the rabies virus. Normal
immunoglobulin may be added. It contains not less than
150 international units/mL. The liquid preparation should
be stored, protected from light, in a colourless, glass
container. The freeze-dried preparation should be stored,
protected from light, in a colourless, glass ¢ iner, under

USP 36: Rabies Immune Globulin.
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tamination of intact skin: Other body fluids such as urine
and tears should be regarded as potendally infectious;
rabies virus transmission has also been reported after
organ transplantation from misdiagnosed donors.

Human rabies is almast always fatal once symptoms have
appeared. The incubation period varies from 2 weeks to 6
years { geof 210 3 ths) depending on the di:
of the bite site from the brain and the amount of virus in the
inoculum. There are 2 types of clinical presentadons of

Rabies Vaccines
e 7

Phnnmcopoesas Many pharmacopoexas, induding Eur.
(see p. vh) bave monographs.

Ph. Bur. 8: (Rabies Vaccine for Buman Use Prepared in Cell
Cultures; Vaccnum Rabiei ex Cellulis ad Usum Bumanum;
Rabies Vaccine BP 2014). A sterile freeze-dried suspension
of inactivated rabies virus; a suitable strain is grown in an
approved cell culture. The cell-culture medium may contain
suitable antibacterials at the smallest effective concentra-

 tion. The vaccine is prepared immediately before use by the

addition of a suitable sterile liquid. The estimated potency is
not less than 2.5 ifternational units per dose. The dried
vaccine should be stored at 2 degrees to 8 degrees and be
protected from light.

The BP 2014 states that Rab may be used on the label.

Uses and Administration

Rabies vaccnes are used for activé immunisation against
rabies. They are used as part of postexposure treatment to
prevent rabies in patients who have been bitten by rabid
animals or animals suspected of being rabid. Infection does
not také place through unbroken skin but is possible
through uninjured mucous membranes and has been
reported after the inhalation of virus in the laboratory.
Rabies vaccines are also used for pre-exposure prophylaxis
against rabies in persons exposed to a high risk of being
bitten by rabid or potentially rabid animals.

Schedules for prophylaxis and treatment of rabies are
recommended by WHO (sce Pre-exposure Immunisation
and Postexposure Treatment, p. 2414.1) and many
countries have immunisation schedules based on these.

In the UK, two types of rabies vaccine are available. The

- first type is prepared from inactivated Wistar rabies virus

strain PM/WT38 1503-3M cultured on human diploid cells,
and the second type is prepared from inactivated Flury LEP
virus strain produced on purified chick embryo cells. Bach

vacuum or under an inert gas.

USP 36: (Rabies Immune Globulin), A sterile solution of
globulins derived from plasma or serum from selected adult
human donors who have been immunised with rabies
vaccine and have developed high titres of rabies antibody. It
contains 10 to 18% of protein of which not less than 80% is
monomeric immunoglobulin G. It has a potency of 150
international units/mL. It contains glycine as a stabilising
agent, and a suitable preservative. A solution diluted to
contain 1% of protein has a pH of 6.4 to 7.2. It should be
stored at 2 degrees 10 8 degrees.

Uses and Adminisiration

Rabies immunoglobulins are used for passive immunisation
against rabies. They are combined with active immunisation
by rabies vaccines (see below) in postexposure reatment for
the prevention of rabies in previously unimmunised
persons who have been binen by rabid animals or animals
suspected of being rabid. There are 2 types of immuno-
globulin available: human rabies immunoglobulin (HRIG)
and pepsin-digested or highly purified equine rabies
immunoglobulin (ERIG). The recommended dose of HRIG
is 20 international unitstkg; for ERIG produas it is
40 international units/kg. The recommended dose should be
infiltrated in and around the deansed wound; if infiltration
of the whole volume is not possible, any remaining
immunoglobulin should be given intramuscularly (in the
anterolateral thigh and not the gluteal region) at a different
site to that at which the vaccine was given.

Adverse Effects and Precautions

As for immunoglobulins in general, p. 2373.2.

Preparations

Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparafions. Arg.: Imogam Rabia; Anstral:
. Imogam; Austria: Berirab; Canad.: HyperRab; Imogam; China:

Yi Sheng Bao Er (44 R/K); Cz: Favirab; Fr.: Pavirab; Imogem

Rage; Ger.: Berirab; Toltwutglobulin; Gr.: Berirap; Hong Kong:

Berirab; HyperRab: Imdia: Berirab-P: Carg . Bquirab: Erig;

ins not less than 2.5 international units/mlL. The
purified chick embryo-cell vaccine is given mtramuscularly
into the deltoid region in adults but into the

rabies; “encephalitic (furious) and paralytic (dumb).
Encephalitic rabies presents with periods of hyperexcit-
ability accompanied by severe agitation and bizarre
behaviour alternadng with periods of luddity. Severe
spasms of the larynx and pharynx may be provoked by
atternpts at swallowing (leading to hydrophobia) or by air
blown at the face (aerophobia). Other symptoms indude
hypersalivation, fever, and convulsions. In the paralytic
form, progressive flaccid paralysis develops in the bitten
limb and ascends in a sy rical or asy

Patients not dying through respiratory or cardiac arrest
during the acute phase may develop various complications
culminating in coma and death or (very rarely) recovery;
only a few patents are documented as having survived after
the onset of coma, and all had received either pre- or
postexposure immunisation,

National control programmes involve epidemiological
surveillance, mass canine immunisation campaigns, and
dog population management. The development of oral
animal vaccines delivered on baited food has met with
considerable success in some areas and has become an
essential tool for eliminating rabies in wild animals.
Rigorously applied controls of international transfer of
animals including certification of vaccination and quar-
antine for animals entering rabies-free areas are necessary
to prevent re-introduction of rabies.

Although some treamments have been tried including
antivirals, interferons, high doses of rabies immunoglobu-
lin, and corticosteroids, none has shown evidence of
efficacy. Postexposure weatment after contact with a
suspected or confirmed rabid animal may be effective in
preventing death; it indudes prompt and thorough
deansing of the contaminated site and the early use of
rabies vaccine with or without rabies immunoglobulins. For
a brief outline of postexposure treatment, see p. 2414.1.

Pre-exposure prophylaxis is recommended in persons at
high risk of exposure, either due to their occupation or those
travelling in enzootic areas. The main obstacle to mass pre-
exposure vaccination appears to be the high cost of cell
culture vaccines. See under Pre-exposure Immunisation
(p. 2414.1) for outlines of recommended vaccination
schedules.

etrical

CHOICE OF VACONES. Many different rebies vacdnes are
available for human use. Some are derived from nerve tis-

aspect of the thigh in children. The human diploid-cell
vaccine is given intramuscularly into the deltoid region in
both adults and children. Other cell culture-derived
vaccines, such as Vero cell rabies vacdne, are available in
other countries.

For pre-exposure prophylaxis against rabies, the
recommended schedule in the UK is 3 doses, each of 1 mL,
by intramuscular injection on days 0, 7, and 28; the third
dose may in some instances be given on day 21 if there is
insuffident time before ravel. For persons at regular and
continuous risk, a single reinforcing dose should be given 1
year after completion of the primary course with further
doses at 3- to 5-year intervals. For those at intermirtent risk,
a booster dose should be given from 2 years after completion
of the primary course.

For postexposure treatment, thorough deansmg of
the wound with soap and water is imp

sue of Is; some from avian tissues {duck embryos),
and some prepared in cell cultures. The first rabies vaccine
was based on attenuated virus from desiccated nerve tis-
sue. later, inactivated nervous tssue-derived vaccnes
were prepared from rabid sheep, goat (Semple vaccines)
or suckling mouse brains (Feunzalida Palacios vacdne). A
complete postexposure treatmment course of nerve-tissue
vaccine consists of up to 23 injections and is assodated
with severe neurological reactions and a significant failure
rate. WHO therefore strongly recommends that nerve-tis-
sue vacdnes should not be used, and that production
should be stopped. Cell-derived rabies vacdnes were sub-

ly developed; the h diploid cell rabies
vaccme {HDCV) was introduced in 1967 and later less
expensive purified chick embryo-cell vacdne (PCECV) and
purified Vero-cell rabies vaccines (PVRYV) entered use.
There appears to be little difference in terms of safety and

recommended schedule in the UK for ummmumsed or
incompletely immunised persons is 5 doses, each of 1 mL.
by intramuscular injection on days 0, 3, 7, 14, and 30. (In
some countries 4-dose regimens are favoured, see
p. 2414.1.) In fully immunised persons two doses of
vaccine should be given intramuscularly, one each on day
0 and day 3. Vaccination should be started as soon as
possidle after exposure, and may be stopped if it is proved
that the patient was not at risk. In previously unimmunised
patients at high risk, rabies immunoglobulin (see above)
should also be given at the same time as the first dose of
vaccine. .

Rabies. Rabies is caused by infection with a rhabdovirus
of the genus Lyssavirus. Rabies has a worldwide distribu-
tion, mainly in domesticated and wild dogs but also in
bats and other warm-blooded animals, although some
countries, induding the UK, most of Australasia, and Ant-
arctica are designated as rabies-free areas. Transmission of
the rabies virus to humans is usually by the bite of an
infected animal or contamination of broken skin by saliva.

- Infection is possible via intact mucous membranes and by

aerosol transmission, but infection is unlikely after con-

- The symbol t denotes a preparation no longer actively marketed

idty between HDCV, PCECV, and PVRYV in recom-
mended regimens. The incidence of severe hypersensi-
dviry reactions should, however, be lower with PVRV and
PCECY than with HDCV since the purification process
n most h serum albumin in the cell-growth
medium before virus inactivation (see Hypersensitivity,
under Adverse Effects and Precautions, p. 2414.3). A puri-
fied duck-embryo vaccine (PDEV) provided similar efficacy
and safety to vaccines produced from cell cultures, but is
no longer manufactured.

There are few data concerning the efficacy of rabies
vaccines. It appears that nerve-tissue vaccines afford limited
protection after minor exposures to rabies virus, are less
effective after head bites, and are of little use after very
severe exposures. Failure rates for HDCV, PCECV, and PVRV
(including 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 failures of these vaccines are usually
associated with severe lesions on or near the head and/or
errors in treatment, such as deviation from recommenda-
tions, incorrect site of vaccine administration, or delay in
trearment. WHO recommends a minimum potency of
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2.5international units per intramuscular dose for all cell-
derived rabies vaccines.

The cost of cell-derived rabies vacdines is prohibitively
high in the developing world. Although the adverse effects
of nerve-tssue vaccines preclude their use for pre-exposure
prophylaxis, they are still used in some countries for
postexposure prophylaxis. WHO is anxious that nerve-
dssue vacdnes should be replaced with affordable cell-
derived vaccines as soon as possibie. In the meantime, cost-
cutting regimens have been devised for use of cell-derived
rabies vaccines by the inwradermal route. Rapid immuni-
sation is achieved by the use of several sites of injection;
fewer injections are required than with traditional
intramuscular regimens.

PRE-EXPOSURE IMMUNISATION, WHO!- has developed guide-
lines as to who should receive pre-exposure vaccination
with rabies vaccines. However, national policies may vary
somewhat from that of WHO, depending on the local risk
of contracting rabies and the vaccines available; it is gener-
ally recommended for use in persons at high risk of infec-
tion with rabies virus. Where available, the vaccines pro-
duced in cell culture or from purified embryonated eggs
are preferred over the vaccines produced in animal tissues
{see under Choice of Vaccine, p. 2413.3). WHO recom-
mends'? pre-exposure prophylaxis for persons regularly at
high risk of exposure, such as certain laboratory workers,
veterinarians, animal handlers, and wildlife officers, and
those living in or travelling to areas where rabies is ende-
mic (particularly in children under 15 years of age). The
irnmunisation schedule should preferably consist of 3
injections of a rabies vaccine of potency at least 2.5 inter-
national units given on days 0, 7, and either day 21 or 28,
but varation of a few days is unimportant. Vaccine should
be given into the deltoid area of the arm or for young chil-
dren into the anterolateral area of the thigh. Times of
virus-neutralising antibodies can be checked in serum
samples collected 1 to 3 weeks after the last dose. Those
who work with the live virus should have their antibody
titres checked every 6 months and if the figure falls below
0.5 international units/mL they should receive a booster.!2
Other individuals at continuing risk should have their
titres checked every 12 months and a booster given if the
titre is below 0.5 international units/mL.! Where serologi-
cal testing is unavailable, a booster vaccinaton every 5
years may be an acceptable alternative.?

WHO also suggests intradermal use of rabies vaccine in
doses of 0.1 mL on days 0, 7, and either day 21 or 28 but
intramuscular injection is preferable and is datory in
those taking malaria prophylaxis. .

In the UK, the schedule for immunisation (see Uses and
Administradon, p. 2413.2) is similar to that recommended
by WHO.

In the USA, immunisation with a human diploid celt
vacdne or a purified chick embryo cell vaccine is carried out
similarly to the WHO schedule, with serum-aatibody titres
determined every 6 months to 2 years, depending upon the
level of exposure, and booster doses given as necessary.
Vaccines for intradermal use are no longer available in the
UsA*

The use of rabies vacdine and of rabies immunoglobulin
depends on the category of animal contact. WHO classifies
the type of contact with a suspect or rabid animal into 3
categories:

e category [ covers touching or feeding of animals and licks
on intact skin

o category II covers nibbling of uncovered skin, minor
scratches or abrasions without bleeding

« category IIl covers single or multiple transdermal bites or
scratches, licks on broken skin, ¢ ination of
membranes with the animal’s saliva, and exposure to
bats

Generally no treatment is required for category I contact.

Patients who have had category II contact should be given

rabies vaccine but the course may be stopped if the contact

has been with a cat or dog that r healthy through

an observation periud of 10 days or if postmortem study of

the contact animal shows it to be negative for rabies.

Immunocompromised patients with category 0 contact

should also be given rabies immunogiobulin. Patients with

category II contact should be given rabies vaccine preceded

by rabies immunoglobulin infiltrated around the wound

and instilled into it as described above.

There are 2 types of immunoglobulin available; human
rabies immunoglobulin (HRIG} and pepsin-digested or
highly purified equine rabies immunoglobulin (ERIG). The
recommended dose for HRIG is 20international units/kg
and for ERIG products is 40 international units/kg. As much
as possible of the dose should be infiltrated into and around
the wound, with the remainder being injected intramuscu-
larly into a site remote from that where vacdne was given,
such as the anterior thigh.

The potency of rabies vaccines should be at least
2.5international units per single human dose. For
intrarauscular vaccinadon 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 of the thigh.
An abbreviated multisite intramuscular schedule (the 2-1-1
regimen) induces an early antibody response and may be
particularly effective when postexposure meatment has not
included a rabies immunoglobulin. This schedule consists of
one dose given in the right arm and one in the left arm on
day 0, and one dose intramuscularly into the deltoid region
on days 7 and 21.

Intradermal vaccination reduces the volume of injection
required and is therefore suited to situadons where vaccine
or money is in short supply. For intradermal vaccination
one dose (0.1 mL) of purified chick embryo-cell or purified
Vero-cell vaccine may be given at each of two sites, usually
the left and right upper arm, on days 0. 3, 7, and 28.
Alternatively, in emergency situations when no rabies
immunoglobulin is available, either human diploid cell or
purified chick embryo-cell rabies vaccne 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 vaccinated
patients, WHO recommends local treatment of wounds
followed by rabies vaccine given on days 0 and 3, eitherasa

dard int lar dose or as one intradermal dose per

1. WHO. Current WHO guide for rabies pre and post-exp h
Jeumars (revised December 2007, June 2009). Available at: hup:: llwvm
who.int/rabies/PEP_prophylaxis_guidelines_June09.pdl (accessed
14/12/09)

2. WHO. Rabies vacdnes. WHO position paper. Wkly Epidem Rec 2007; 82:
425-35. Also available ar: hop://www.who.Int/wer/2007/wer8249_50.
pdl (accessed 14/12/09) Correction ibid. 2008; 83: 15-16.

3. DoH. Immunisation Against Infectious Disease 2006: “The Green Book”.

ilab ac tp:/ fwww. dh.pv

{DH_079917?
GEI‘_H!.Ebdm-l 159745 Rendition=Web {accessed 27/08/10}

4. CDC. Human rabies p United Scates, 2008:
of the Advisory Commiuee on lmmunizadon Practices (ACLP). MMWR
2008; 57 (RR-3): [-28. Also available at: http://www.cdc.gov/mmwr/
PDF/mritr5703.pdf (accessed 14/12/09)

POSTEXPOSURE TREATMENT. WHO guidelines'-? emphasise the
importance of prompt locai treatment for all bite wounds
and scratches that may be contaminated with rabies virus
and that, depending on the gory of animal contact,
rabies vaccine on its own or with rabies immunoglobulin
should be given. The combination of these

immediately after exposure is considered to g

site. No rabies immunoglobulin should be given. Patients
who previously received vaccines of unproven potency or
who have failed to develop an acceptable rabies neurralising
antibody titre should be given full treatment as for those
previously unimmunised.

In the UK.’ rabies immunoglobulin is given if the patient
is previously unimmunised and at high risk. Vacdine is given

2008; 37 (RR-3): 1-28. Also available a: hup://www.adc gov/mmwr/
PDF/Tir5703.pdf (accessed 14/12/09)

3. Rupprecht CE, & #!. Evidence for2 Mnse vacdne schedule for human
rabies po:
Mvndinll. Vacine 1009 21 7)41-8.

6. CDC/ACIP. Use of a reduced (4-dose} vacdine schedule for
prophylaxis 10 prevent human rabies: recommendations of the
Comnuueemxmmunmunnrnmmwnolo;”n-z: 1-9. Also
available at hitp://www.cdc.ge P pdf
30/04/10) N

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

Patients receiving human diploid-cell or purified chick
embryo-cell rabies vaccines may have pain, erythema, and
induration at the injection site. Systemic reactions induding
abdominal pain, diarrhoea, nausea and vommn& hcadache.
chills, di fever, malaise, convulsi i
lymphadenopathy, arthralgia and myalgia, dyspnm and
wheezing, or rash may also occur. Reactions may become
more severe with repeated doses. Hyp itivity reactions
indluding anaphylaxis occur more commonly with vaccnes
prepared from non-human sources than with human
diploid-cell vaccine. However, these reactions have also
been associated with the presence of B-propiolactone-
altered human albumin in the human diploid-cell vaccine.

Neurological reactions (meningoencephalitis, menin-
goencephalomyelitis, itis multiplex, se
myelitis, or ascending paralysis} have been associated with
the use of animal nerve-tissue vaccines. WHO considers that
nerve-tissue vaccines should no longer be used. There are
only isolated reports of neurological reactions after use of
human diploid-cell vaccines.

Padents known to be hypersensitive to a particular
vaccine or its components should be given an alternative
product if available, aithough there are no absolute
contra-indications to postexposure reatment. Pre-exposure
prophylaxis should be delayed in patients with febrile illness
until fever has resolved.

Effects on the nervous system. Rabies vaccines were ori-
ginally prepared from infected animal brain tssue. The
incidence of neurological complications with these vac-
cines was about 1 in 1600, with an overall mortality of
15%.! Neurological adverse effects were atwibuted to
myelin basic proteins present in these vaccines.!* Subse-
quently, a highly immunogenic rabies vaccine was pro-
duced from the relatively myelin-free nerve tissue of suck-
ling mice. However, neuroparalytic complications were
reported in about 1 in 3000 persons treated.™” Most of
these complications were of a Guillain-Barré-type illness,
and had a fatality rate of 20 to 50%."

Neuroparalytic reactions occur less frequentdy (1 in
32000 persons treated) with vaccines prepared from duck
embryo tissue;> however, these vaccines are no longer
manufactured.?

Cell-derived rabies vaccines have been developed with
better safety profiles.'*¢

Isolated cases of neuroparalytic reactions have been
reported with human diploid-cell or chick embryo-cell
vaccines, mostly manifesting as a Guillain-Barré-type
ulness_l.‘l-lo

1. Bernard KW, e al. Neuroparalytic illaess and human diploid cell rabies
vaccine. JAMA 1982 248: 3136-8.
1. WHO. WHO expert commitice on rabies: eighth report. WHO Teck Rep

Ser 824 1992. Also available ac hap://libdoc who inu/trs/ WHO_TRS_

. 824.pdf (accessed 15/10/07)

3. Kulkami V, et ol Biphasic demyelination of the nervous system
following anti-rabies vaccinadon. Nem:l India 2004; 52: 106-8.

4. Siddiqui A, ¢ af Guillain-B after rabies
vacdination. J Pakistan Med Assoc 2005; 55: 87-8.

5. A Rables vaccines. Whiy Epidem Rec 2002; 77: 109-19.

on days 0, 3, 7, 14, and 30 (five doses) in uni nised
persons (although the UK licensed product information for
human diploid cell vaccine also recommends a sixth dose on
day 90): two doses, one each on day 0 and day 3 are given to
previously fully immunised persons.

In the USA, 2 human diploid-cell vacdne or a purified
chick embryo cell vaccine may be used for postexposure
treatment.* In previously unimmunised individuals, a 5-
dose intramuscular regimen similar to that of WHO was
formerly recommended,* but with increasing evidence of
the value of an abbreviated 4-dose regimen?® the CDC now

ds® a 1-mL dose of vaccine intramuscularly on

almost complete protection. Pregnancy and infancy are
not contra-indications to postexposure vaccinadon. These
measures should be instituted even in patients who pre-
sent months after having been bitten.

First aid or local treatment consists of immediate
thorough flushing and washing of the wound with water, or
soap and water, or detergent followed by the application of
alcohol 70% or tincture or aqueous solution of iodine.
Medical care may then consist of the instillation of rabies
immunoglobulin into the depth of the wound and
infiltration around the wound. Ideally the wound should
not be sutured, but if suturing is necessary then it is essential
that it be preceded by rabies immunogiobulin as above.
Antimicrobials and tetanus vaccine may also be given as
necessary.

All cross-references refer to entries in Volume A

days 0, 3, 7, and 14, with rabies immunoglobulin as in the

WHO schedule. In previously immunised individuals, two

dosu of vaccine are given on days O and 3, and rabies
Jobulia is not ard

1. WHO. Curmu WHO guide for rabies pre and post-exposure prophylaxis in
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7. Knittel T, o ol. Guillain-Barré syndrome and human diploid cell rabies
vaccine. Lancer 1989; L: 1334-5.

8. Tornatore CS, Richert JR. CNS demyelination associated with diploid
cell rabies vaccine. Lamcet 1990; 335: 1346-7.

9. Mortiere MD, Falcone AL An acute neurologic syndrome temporally

of cables. Pediatrics 1997; 100:
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10. Chak
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with purified chick embryo cell antirabies vaccine. J Assoc Physicians fndia
2001; 49: 927-8.

Hypersensifivily. Systemic hypersensitivity reactions' have
occurred in up to0 6% of patients receiving booster
immunisation with human diploid-cell rabies vaccine
(HDCV), with onset after 2 to 21 days. Presenting features
include generalised or pruritic rash or urticaria, angio-
edema, arthralgias, fever, nausea, and vomiting. These
reactions have been linked to the presence of B-propiolac-
tone-altered human albumin in HDCV. A lower rsk of
hypersensitivity reaction should exist with newer cell-
derived vaccines that contain little or no human alburmin,
such as purified chick embryo cell rabies vacdnes
(PCECV) or purified Vero-cell rabies vaccines (PVRV). A
review? noted that patients given booster immunisation
with PCECV did not generally have systemic hypersensi-
tivity reactions; data from the US Vaccine Adverse Event
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Reporting System covering 336 reported adverse events to
PCECV between October 1997 and December 2005
induded only 20 reports dassified as possible anaphylaxis,
of which only 3 were considered serious.® In a comparison
study* involving 400 children, padents receiving a new
chromatographically purified Vero-cell vaccine were found
to, have a lower inddence of systemic hypersensitivity
(0.7%}) than those in the HDCY group (1.2%) aitcrboos
ter immunisation.
1. Anonymous. Rabies vaceines, Wkly Epidem Rec 2002; 77: 109-19.
2. Dreesent DW. A global review of rabies vaceines for human use. Vaasine
1997; 18 (suppl): 52-56. .
3. Dobardzic A, ¢f ol Safery review of the purified chick embryo cell rablies
vacdne: data from the Vacdne Adverse Event Reporting System
(VAERS), 1997-2005. Vaccine 2007; 28: 4244-51.
4. Sabchareon A, ot al. A new Vero cell rabies vacdne: resubs of &
comparative trial with human diploid cell rables vaceine in children. Clin
Infect Dis 1999 29: 141-9.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, dassifies rabies vaccine as
not porphyrinogenic it may be used as a drug of ﬁxst
choice and no precautions are needed.!

1. The Drug Daubase for Acute Porphyria. Available at hup:/iwww,

drugs-porphyris.arg (lmsed 26/10/11)

Spongiform encephalopathies. Possibie transmission of
Creutdeldt-JakoQ disease associated with sheep-brain
rabies vaccine’ huhm reported from India.! It was sug-
gested that tranmiss!on of the abnormal prion protein
from sheep with ;mple mxght be implicated.

1. Arya SC A : India through
sheep-brain nwsm:dn-don Nad Med J Indin 1992; 4.311 12

Inferactions i
As for vaccines in general, p. 2375.3.

Antimalarials. swdies have suggested that continuous
anﬁma]arial chemoprophylaxis with chloroquine duxing pri-
mary immunisation with h diploid-cell .rabies
vaccine, given intradermally for pre-exposure prophylaxis,
may be associated with a poor antibody response.? WHO?
recommends that people currently taking malaria prophy-
laxis or those unable to complete the 3-dose rabies pre-
exposure regime before starting malaria prophylaxis
should receive pre-exposure rabies vaccination by the
intramuscular route instead.

1. Taylor DN, e 4l Ch with a poar
wdbodympmmhmnﬁpbﬁmﬂnﬂummlvuh
1405.

2 hppdoanwusumdbodympmmwwhumn dlpldd-
cell rabies vaccine given concurrenty with chloroquing. N Engl J Med
1986: 314 2804,

3. WHO. WHO expen consultation on nabies: first report. WHO Tech Rep Ser
931 2005. Also available at: hup://libdoc.who inu/trs/WBO_TRS_931_
eng.pdf (accessed 15/10107)

Preparations
Propriefary Preporations (details are given in Volume B)

protective antigen. Raxibacumab has not .been tested in
humans with anthrax; its efficacy is based on animal studies.
It is used with antibacterials for the treatment of inhalation
anthrax {p. 173.2), and for prophylaxis where no

" alternative therapy exists.

-Raxibacumab is given intravenously as a single dose of

401ng/kg. It is diluted using sodium chloride 0.9% 1o a final

volume of 250 mL and given over 2 hours and 15 minutes.
The infusion rate is 15 mL/hour for the first 20 minutes and
then increased to 125mls/hour for the remainder of the
dose. Diphenhydramine should be given up to 1 hour before
the infusion to reduce the inddence and severity of infusion
reactions; however, if a reaction occurs the infusion may be
slowed or interrupted.
For use in children, sce below.
References. .
1. Mazumdar S. Raxibacusmab. Mabs 2009; 1: 531-8.
1 Migone T-5. @ al Raxib b for the of inhalatgnal
wnthrax. N Engl J Med 2009; 361: 135—44.
3. Anonymous. Raxibacurab for anthrax, Med Lett Drugs Ther 2013; 35;
27-8.

Adminisiration in children. Raxibacumab is given intrave-

nously as a single dose based on body-weight:

" less than or equal to 15kg: 80 mg/kg

= greater than 15 kg to 50kg: 60 mg/kg

o greater than 50kg: the usual adult dose is given, see
above

Raxibacumab is diluted with sodium chioride 0.45% or

0.9% to a volume ranging from 7 to 250 ml depending on

the weight of the child. The infusion is given over about 2

hours and 15 minutes; it is given slowly for the first 20

minutes and then the infusion rate may be increased for the

remainder of the dose. Diphenhydramine should be given

up to 1 hour before the infusion; if a reaction does occur

then the infusion should be slowed or interrupted.

Adverse Effects and Precautions

Palivizumab, a humanised monocdlonat antibody to RSV,
is available in some countries for the prevendon of RSV in
premarure infants (born at 35 weeks of gestation or less) and
in children less than 2 years of age needing treatment for
chronic lung discase of prematurity, as well as those with
haemodynamically significant congenital heart disease. It is
used fntramuscularly in a dose of 15 mg/kg monthly during
the RSV season. Ideally the first dose should be given before
the start of the RSV season; up to 5 doses are usually given.
Children undergoing cardiac bypass should be given an -
extra dose of palfvizumab as soon as they are stable after
surgery; doses are subsequently resumed monthly there-
after.

The American Academy of Pediatrics has issued revised
indications for the use of palivizumab which no langer
indude recommendations for the use of respiratory
syncytial virus immunoglobulin (RSVI).! Palivizumab
prophylaxis should be considered for infants younger than
2 yean of age with chmmc lung disease of prematurity
(bronchop wary dysplasia) who have required medical
th:xapy for their condition within 6 months of the
anticipated start of the RSV season. Infants born before 32
weeks 0 days gestation may also benefit from prophylaxis
even if they do not have chronic lung disease. Palivizumab,
may in addition be given to children under 2 years of age
with haemodynamically significant- congenital heart
disease. Although prophylaxis bas been shown to reduce
hospiralisation for infants bom between 32 and 35 weeks
gestation, the cost for this large group of infants should be
considered carefully. In general, the AAP recommends a
maximum of 5 doses for all infants with haemodynamically
significant congenital heart disease, chronic lung disease, or
birth before 32 weeks 0 days gestation. In infants with a
gestational age of between 32 weeks 0 days and 34 weeks 6
days who do mot have haemodynamically significant
congenital heart disease or chronic lung disease, prophy-
laxis has bc:n restricted to those at higher risk; AAP now

Raxibacumab commonly causes infusion reactions includ-
ing rash, urticaria, and pruritus, and it is recommended that
diphenhydramine is given up to 1 hour before treatment.
Other common adverse cffects are pain in the exmemires
and somnolence. Less common effects include anaemia,
leucopenia, lymphadenopathy, palpitations, flushing,
hypertension, peripheral oedema, vasovagal syncope,
vertigo, fatigue, insomnia, back pain, and musde spasms.
Increases in blood amylase and creatine phosphokinase
concentrations, and prolonged prothrombin time have been
seen. .

Pharmacokinetics
There is some tissue distribution of raxibacumab after

intravenous infusion, but it does not coss the blood-brain
barrier. Raxibacumab has a half-life of about 20 hours.

Single-ingredient Preparations. Arg.: Verorab; Austral.: Rabip
Austria: Rabipur; Belg.: Rabipur; Braz.: HDCV4; Vacna Ant!-
Rabica Humanat; Canad.: Imovax Rabies; RabAvert; Chile:
Lyssavac N; Verorab; China: Fu Er Bo (#/RK'); Rabipur (W2
#/R); Verorab {$8/Ri#¥); Wu Sheng Wang Ning (R4EP); Cz.
Rabipur; Verorab; Demm.: Rabies-Imovax; Rablpur Fin.:
Rabies-I ax; Fr.: Rabi Ger.: i Tolk

(HDC); Hong Kong: Vemmb Indiz: Imovax Rabies; Rabipur;
Rabivax; Indon.: Verorab; Israet: Rabipur; Verorab; Ital: Imo-
vax Rabbiat; Rabipur; Malaysia: Verorab; Neth.: Rabipur;
Norw.: Rabies-Imovax; Rabipur; NZ: Veromab; Philipp.;
Abhayrab; Indirab; Lyssavac N; Rabiesvax; Rabipur; Speeda; V-
Rab; Verorab; Pol: Verorab: Port: Rabipur: Rus.: Rabipur
(Pabumryp); S.Afr.: Rabipor; Verorab; Singapore: Rabipur; Shmr
Rabipur; Vacuna Antirrabica; Swed.: Rabies-Imovax; Switz.
Rabipur; Thal: Abhayrab; Lyssavac Nt; Rabipur; Rablvax:
Speeda; Verorab; Turk.: HDCV{: Rabivac UK: Rabipur; USA:
Imovax Rabies; RabAvert; Vemez.: Verorab.

Pharmacopoeial Preparations
Ph. Bur.: Rabies Vacdne for Human Use Prepared in Cell
Cultures.”

chibucumcb (USAN, HNN/

human monoclonal PA A-cham, dlmer
"CAS,— 565451-13-0.-. N
UNIt— 794PGL549$
NOTE. ‘I‘hcnameABthmhasbeenusedasamdemuk!or
raxibacumab.

Uses and Administration

Raxibacumab is a monoclonal antibody that neutralises the
toxin -secreted by Bacillus anthracis by binding to its

PrepcruﬁonS

Proprietary Prep (details are given in Volume B)
Single-ingredient Preparations. USA: Raxib b Injection.
Respiratory Syncytial Virus
Immunoglobulms

Pal mab BaN, ANN]

ME')MQB Palivltsumabt, Pallvwmab.:m:ﬂanuamyua&
immuioglobulin G 1 (human-mouse.monoclonal | MEDMSB
*yi-chain :antirespiratory syncytial virus pretem.B, dlsu!ﬁde
‘wrthmmanamouse ‘Tmonodorial MEBH493 2
ATC"—' 10655167 !

UNI = DOMEMWKS.

Uses and Adminisiration

Respiratory syncytial virus immunoglobulin (RSVI) is
available in some countries for the passive immunisadon of
infants against lower respiratory-tract infections caused by
RSV. It is prepared from the pooled plasma of adults selected
for high titres of antibodies that-neutralise the virus. Each
mL of RSVI contains about 50 ing of protein.

rec a of 3 doses in this group if they are
born within 3 months of or during the RSV season and

- either attend child care or one or more other children in the

household are under 5 years of age. Doses are onmly
rec ded while children are below 3 months of age.
In the UK, the Joint Committee on Vaccination and
Immunisation? recommends a maximum of 5 doses of
palivizumab in certain classes of premature infant
depending on their chronological age at the start of the
RSV season and gestational age, as follows:
¢ those with chronic lung disease
* bom at less than 35 weeks of gestation and with a
chronological age of 1 to < 1.5 months
* bom at 32 weeks of gestation or less and with a
chronological age of 1.5 to 3 months
o bomn at 28 weeks of gestation or less and with a
chronological age of 3 to 6 months
* born at 24 weeks of gestation or less and with a
chronological age of 6 to 9 months
¢ haemodynamically significant, acyanotic congestive
heart disease
o born at 32 weeks of gestation or less and with a
chronological age of < 1.5 months
o bomn at 30 weeks of gestation or less and with a
chronological age of 1.5 to 3 months
= born at 26 weeks of gestation or less and with a
chronological age of 3 10 6 months
They also advise that palivizumab be given during the RSV
season to chxldrm u.ndcr the  age of 24 months who have
severe ¢ fidency sy {until
immune reconstituted) and to long-term ventilated children
aged less than 12 months (or less than 24 months with
additional co-pathology) at the stant of the RSV season.
Both palivizumab and RSVI have been shown w
decrease the dsk of severe RSV infection in high-risk infants
and children. Palivizumab is preferred over RSVI for most
high-risk children because of its comparative ease of
administration, safety, and efficacy (the latter is no longer
available in the USA). Monthly use of palivizumab during
the RSV scason results in a 45 10 55% reduction in
hospitalisation. Although palivizumab is usually preferred,
RSVI may also decrease the inddence of other respiratory-
tract infections in addition to those caused by RSV, and this
may be of benefit for infants younger than 6 months who
are not eligible for influenza immunisation and those with
severe pulmonary disease who may be more prone to other
respiratory-tract infections. Palivizumab has not been
shown to affect the rate of hospitalisation for non-RSV
infections or v.he incidence of otitis media.

In the USA, chﬂdmnundaZyeanofagemth hronj
lung disease of prematurity (bronchopulmonary dyspl

I C Diseases of the American Academy of
Pednmrolky odified for use of
for pr o syncydal virus infections.

or a history of premature birth have received a prophy]acﬂc
intravenous infusion once 2 month during the RSV season
{typically November to April or early May). The drug has
been given in a dose of up 10 750 mg/kg at an initial rate of
75 mg/kg per hour for 15 minutes, followed by 180 mg/kg
per hour until the end of the infusion.

The symbol t denotes a preparation no longer actively marketed

m 2009; m 1694-1701. Also avalloble at hup://pediatrics.
umbhmwwlmnululmsu (accessed 17/12/09)

2. DoR. Joint Ci and
munhmfwmﬂzmquﬂdm(hmfllth chhazolo)
Avdhhle at  hup/ivwww.dh.gov.ak/prod_consum_dh/groups/dh,

hrd digitalassev/dh_120395.pdf 3

30/11/10)
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Adverse Effects and Precautions

As for immunoglobulins in general, p. 2373.2.

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

1. The Drug base for Acute i ilabl
drugs-porphyria.org {accessed 26/10/1 l)

at: hop:/fwww,

Interactions

Ph. Bur. 8 (Rotavirus Vaccine (Live, Oral); Vaccinum
Rotaviri Vivum ad Peroralia). A preparation of one or more

$9: 1074, Also avallable at: hrrp: cde.go Y 2,
pdf (accessed 17/12/09)
Anonymous. Puzzling diversity of romviruses. Laul mm; 3335: 573-5.

L

suitable virus serotypes, grown in an approved cell sub

and presented in a form suitabie for oral administration. The
vaccine is a clear liquid or it may be a freeze-dried
preparation to be reconstituted immediately before use, as
stated on the label, to give a slightly turbid liquid. The
vaccine ready for administration may be coloured owing to
the presence of a pH indicator. The vaccine is formulated so
as to avoid inactivation by gastric fluids. It should be stored
at 2 degrees to 8 degrees, and be protected from light.

Uses and Administration

As for immunoglobulins in general, p. 2373.2.

There is some evidence that antbody responses to
diphtheria, tetanus, pertussis, and Haemophitus influenzae
vaccines may be reduced in infants also receiving
respiratory syncytial virus immunoglobulins.

Preparations
Proprietary Preparafions (details are given in Volume B)

L ient Preparaiions. Arg.: Synagis; Austral.: Synagis;
Austria: Synagis; Belg.: Synagis; Braz.: Synagis; Canad.: Syna-
gis: Chile: Synagis; Cz.: Synagis: Denm.: Synagis; Fin.: Synagis;
Fr.: Synagis; Ger.: Synagis; Gr.: Synagis; Hong Kong: Synagis;
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 (Cruaruc); S.Afr.. Synagis: Singapore: Synagis: Spain:
Synagis: Swed.: Synagis; Switz.: Synagis; Turk.: Synagis: UK:
Synagis: USA: RespiGamt; Synagis: Venez.: Synagis.

Respiratory Syncytial Virus Vaccines

Vacunas del virus sincitial respiratorio.

Profile

Vaccines containing RSV protein subunit are being studied
for active immunisation.

Development of an effective and safe vaccine against RSV
has been hampered by several factors.”> The target
population for a vaccine is mainly young infants who may
not respond adequately to vaccination owing to the
antigenic diversity of RSV, immunological immaturity, or
the presence of maternal antibodies. In the early 1960s, a
formalin inactivated respiratory syncytial virus vaccine
known as FI-RSV (also sometimes called Lot 100) was tested
in infants and children aged 2 months to 7 years but failed to
protect against subsequent infection with wild-type virus; it
also led to a catastrophically exaggerated clirical response to
wild-type virus in infants who were naive to RSV before
vacdnation, resulting in hospitalisation for the majority of
recipients and 2 fatalities. Since that time, some candidate
vacdnes have subsequenty been developed including live
attenuated virus and viral protein subunit vaccines.!:?
Several of the live attenuated vaccine candidates have
been investigated in humans but results have generally
been disappointing. More recently, genetically engineered
live artenuated vaccdne candidates have been generated,
and some are currently being investigated in clinical
studies.!?

Subunit vaccines are composed of the F and G
glycoproteins from RSV since these are the glycoproteins
that induce antibody responses.!-? They are most likely to be
of use in older persons and in high-risk children and might
also be used for maternal immunisation. A chimeric FG
tusion protein vaccine was evaluated in phase I studies but
is no longer in development.

1. Durbin AP, Karron RA. Progress in the development of respiratory
syncytial virus and parainfluenza virus vaccnes. Clin Infect Dis 2003; 37:
1668-77.

2. Kneyber MCJ, Kimpen JLL. Advances in respiratory syncytisl virus
vacdne development. Curr Opin Investig Drugs 2004; 5: 163-70.

3. Power UF. Respiratory syncyval virus (RSV) vaccines—wo steps back
for one leap forward. J Clin Virol 2008: 41: 38-44.

Rift Valley Fever Vaccines
Vacunas de la fiebre del valle dei Rift.

Profile

An inactivated rift valley fever vaccine has been developed
for the active immunisation of persons at high risk of
contracting the disease.

Rotavirus Vuccmu

'Vacunas de rotavirus. -
ATC — — J078HO1; JO78H02.

Pharmacopoeias. In &ur (see p. vii).

All cross-references refer to entries in Volume A

Several live oral rotavirus vacdnes for use in the prevention
of childhood diarrhoea have been developed and some are
now licensed. Since April 2009, the WHO Strategic Advisory
Group of Experts (SAGE} on immunisation has recom-
mended that rotavirus vaccines be included in all nadonal
childhood i ton prog

A live attenuated oral monovalent rotavirus vaccine
(based on the human RIX4414 strain) is available in some
countries. Two doses are given, the first at 6 weeks of age
onwards and the subsequent dose at least 4 weeks later; the
course should preferably be given before 16 weeks of age.
but must be completed by the age of 24 weeks. A live oral
pentavalent reassortant rotavirus vaccine (based on human
and bovine strains) is also available in the USA. Three doses
are given, the first at 6 to 12 weeks of age and the two
subsequent doses at 4- to 10-week intervals; the chird dose
should not be given after 32 weeks of age.

A live oral temravalent rotavirus vaccine (RRV-TV) was
formerly available in the USA but was withdrawn by the
manufacturer in October 1999 after reports of intussuscep-
ton assodated with its use.

Guidelines and recorn

1. DoH. immurmisation Against Infectious Disease 2006 (updated 1$th March,

jons.

2013): “The Grecn Book®. Available ac hupsllwwwgqvukl
book-th
gover
(accessed 23/05/13)
2. CDC.F of !Mn"-inhnlsand:hlldren.

on Diseases.
hwmﬁmdmmwupdamd‘mdeﬁnahuxo(mﬂnu
'uccme Pediatria 2009; 123: 1411-20_ Also available av: hup://
/gl 123/5/1412 (accessed

17/12109)

4, Levine MM. Modern vaccines: entersic infections. Lancet 1990; 333: 958
61,

5. Bernstein DI, e ai. Evaluation of WC3 rosavirus vaccine and correlates of
protection in healthy infants. J Infect Dis 1990; 142: 1055-62.

6. Hlares J, et . Protection against severe rotavirus diarrhoea by rhesus
rotavirus vacdne in Venezuelan infants. Lancer 1987; & 881-4.

7. Glass RY, ot «l. The future of rotsvirus vaccines: a major setback leads 1o
new opportunities, Lancet 2004; 363: 1347-50.

8. Heaton PM. Clarlet M. Vaccines: the pentavalent rotavirus vaccine:
discovery to licensure and beyond. Clin Infect Dis 2007; 45: 1618-24.

Adverse Effects and Precautions

As for vacdnes in general, p. 2375.1.

The most common adverse effects reported in subjects
receiving rotavirus vaccines (attenuated monovalent
hurnan strain or pentavalent reassortant rotavirus vaccine)
are fever, fatigue, irritability, and gaswointestinal dis-
turbances. Otitis media, nasopharyngitis, bronchospasm,
and haematochezia (blood in the stools) have also been
reported with the pentavalen: vaccine. A few cases of
Kawasaki disease have been reported with the pentavalent
vaccine but no causal relationship has been established.

There has been much debate on the causal role of
rotavirus vaccines for intussuscepton (see below); cases
have been reported since marketing.

Both the attenuated monovalent human strain vaccine
and the pentavalent reassortant vaccine are
contra-Indicated in infants with a history of intussusception,
with congenital malformations of the gastrointestinal tract,
or with severe combined immunodeficency (SCID)
disorder. Caution is also generally advised in those with
gastrointestinal illnesses, growth retardation, or who are
immunocompromised, and use may be postponed in
children suffering from diarrhoea or vomiting. Use of a

recommendations of the Advisory C
Practices (ACTP). MMWR 2009; 38 (RR-2): 1-25. Con':c!!un ibid. 2010;
39: 1074. Also available au bttp:/fwww.odc.gov/mmwr/POF/re/cr$802.
pd( (aoc:ned 23105113}

rotavirus vaccine should be carefully considered before
b:mg given to mfants with a dose family contact who is
ised; if given precautions should be taken

3 Diseases. Acad of
Pr!vendon uf rotavirus disease: updated guidelines for use of rotavirus
v:(dne Pediatrics 2009' 123: 1412-20. Also available av hup://

11234571412 (accessed

cgilrepri
13/0!/13)
4. WHO. Rowavirus vacdnes: WHO position paper-January 2013. Wkly
Epident Rec 2013; 88: 49-64. Also available at: heup://www.who.int/wer/
2013/wer8803.pd! (accessed 23/05/13)
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2. Ruiz-Palacios GM, e al. Safety and efficacy of an auenuated vaccine
against severe rotavirus gastroenterius. N Engl J Med 2006; 354: 11-22.
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7. Ward RL, Bernstein DI, Rotarix: a rotavirus vacdine for the world. Clin
Infect Dis 2009; 48: 222-8.

8. Posker GL. Penaavalent muvims vacdne (RotaTeq): a review of its use
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Reviews; Issue 2. Chichester: John Wiley; 2012 (accessed 23/05/13).

Vaccine development. Rotaviruses are an important cause
of severe diarrhoea in both developed and developing
countries (see Gastro-enteritis, p. 951.3); rates of illness
are similar in both and improvement in water quality and
general hygiene does not have much effect on viral trans-
mission. The disease infects almost ail children before the
age of 5 years but is most severe among children 4 to 23
months of age.! Human rotavirus diarrhoea is caused by
group A. B, or C rotaviruses.? While an initial infection
does not produce complete immunity, it does appear to be
protective against further severe gastroenteritis. Vacdn-
ation therefore aims to produce a similar effect.!> Devel-
opment of a suitable vaccine has been made difficult by
the diversity of rotaviruses.? Initial attempts at vaccine
development used single bovine or rhesus monkey strains
but these were associated with variable efficacy and
adverse effects.¢

To overcome these problems reassortant rotavirus (RRV)
strains were constructed. These combined animal rotavirus
strains with human rotavirus genes coding for serotype-
specific antigens, enabling polyvalent vaccines to be
produced against the major rotavirus serotypes causing
disease. Some such candidate vaccines are under develop-
ment” and some are now licensed.®

1. CpC.P of rotavirus

recommendations of the Advisory Commirntee on Immunization
Practices (ACIP). MMWR 2009; 58 (RR-2): 1-23. Cocrection. ibid. 2010;

among infancs and children: *

to avoid u'a.nsm:ssmn of any excreted vaccine virus.

Intussusception. A live oral tetravalent vacdne (RRV-TV)
became available in the USA in August 1998 but was
withdrawn from the market by the manufacturer in Octo-
ber 1999 after reports of intussusception (a condition
when part of the intestine prolapses into the lumen of an
adjacent part causing an obstruction). From September
1998 until July 1999, 15 patients with intussusception
had been reported to the Vaccine Adverse Event Reporting
System (VAERS), 12 of whom developed symptoms
within a week of vaccination.! While this evidence was
considered inconclusive, further studies were expected to
darify the risks associated with routine use of this vaccine.
One such study,? in which 429 infants with intussuscep-
tion were retrospectively analysed, found that 74 (17.2%)
had received RRV-TV compared with 226 of 1763 controls
(12.8%) and concluded that there was evidence of a cau-
sal relationship with the vaccne. Another retrospective
study,® however, found that there was no evidence of an
increase in hospital admissions due to intussusception dur-
ing the period of RRY-TV availability and recommended
that a large, randomised, double-blind vaccine study be
performed to determine the absolute risk. Further analysis
of the incidence of intussusception associated with RRV-
TV has prompted discussion as to whether the absolute
risk might in fact be sufficiently low that withholding the
vaccine results in greater mortality than would be caused
by intussusception.* Reassessment of the data on RRV-TV
and intussusception has suggested that the risk for intus-
susception was age-dependent; relative risk for intussus-
ception following the first dose of RRV-TV increased with
increasing age.*¢ However, WHQ Global Advisory Com-
mittee on Vaccine Safety found that there was insufficient
evidence available to determine whether use of RRV-TV
before 60 days of age was associated with a lower risk for
intussuscepton but confirmed the association of a high
risk of intussusception in infants immunised after day 60.7
Such considerations have implications for the ongoing
evaluation of other candidate live attenuated rotavirus
vaccines in that, should cases of intussusception occur, a
decision might be required as to what constitutes an
acceptable rate.*

From February 2006 until February 2007, 35 patients
with confirned intussusception had been reported to
VAERS after vaccination with the pentavalent reassortant
vacdine; 17 of whom developed symptoms within 21 days of
vaccination, including 11 that occurred within 7 days of
vaccination. However, this number of cases is not higher
than the age adjusted background rates for intussusception.®
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" The safety of the currently marketed mono- and
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" Rubella immunoglobulins

.attenuated strain of rubella virus grown in human diploid
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pentavalent live vaccines has been reviewed.”
1 mc.hmmmpﬂmummredpimudmmlvmc—umm
States, 1998-1999. MMWR 1999; 48: 577-81.
‘2. Murphy TV, a ol Ini amongtnhnndvenmuﬂmvﬁm
vaccine. N Engl J Med 2001; 344: 564-72. Correction. bid: 1564.
3. L, etal Effectof trends in
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1224-9.

4. Murphy BR, et al. | of the of with-

" the Bcensed ive vacdine chall inidal cond; I Infect
‘Dis 2003; 18% 1301-8. )

5. h KJ, etal. Age d ohh:mhﬁoubetwcenmsomm

} vaccine {Rota  and J Infect Dis 2006;
193:; 898,

[N ﬂdeaLMmm Jd and the role of

cell-culture medium may contain a permitted andbacu:nal

given these vacdnes had defects indicative of congenital

at the smallest effective concentration, and a
stabiliser may be. added to the bulk vaccine. The final
vacdne contains not less than 3.0log CCID3y per dose. The
dried vaccine should be stored at 2 degma to 8 degrees and
be protected from light.

The BP 2014 states that Rubella may be used on the label.

Uses and Administration

Rubella vaccines are used for active immunisation against
‘rubella (German measles). The symptoms of rubella
infection are generally mild except in-the early stages of

age at the time of vacdination. J Infect Dis 2005; 192 (sappl 1):.836-543.
7. WHOWMVI:W]Cmmhan Salety, 1-2 December
" 2005. Wkiy Epidox Rec 2006; $1: 15-19. °

8. CpC. of after RotaTeq”
Unfted States, y 1, 2006-February 15, 2007.
. ° MOMWR 2007; 56 218-22.
9. Pate]l MM, e al and vis a review of
the svallable evidence. Expert Rev Vacdines 2009; 8 1555-64.
Inferactions

As for vaccines in 3eneml P. 2375 3.

Proprietary Preparations (detzuls are given in Volume B)

w Pmpmﬁom. Arg.: Rotarix; RotaTeq; Austral.:
Rotarix;- RotaTeq; "Austrig: Rotarix; RotaTeq; Belg.: Rotarix;
RotaTeq; Canad.: Rotarix; RotaTeq: Chile: Rotarix; Ching: Luo
Te Wei (F%HMXK); Cz: Rotarix;. RotaTeq; Denm.: Rotarix; Rota-
Teqt; Fr.: Rotarix; RotaTeq: Ger.: Rotarix; RotaTeq; Gr.: Rotar-
ix; RotaTeq; Hong Komg: Rotarix; RotaTeq; Humg.: Rotarix;
RotaTeq; Irl: Rotarix; RotaTeq; Israek Rotarix; RotaTeq; Ital.:
Rotarix{; RotaTeq; Jpm: Rotarix; RotaTeq; Malaysia: Rotarix;
RotaTeq; Mex.: Rotarix; Neth.: Rotarix; RotaTeq; Norw.: Rotar-
ix; RotaTeq; NZ: Rotarix; RotaTeq; Philipp.: Rotarix; RotaTeq;
Pol.: Rotarix; RotaTeq; Port.: Rotarixc RotaTeq; S.Afr.: Rotarix;
Singapore: Rotarix; RotaTeq; Spaim: Rotarixt; RotaTeq Swed.:
Rotarlx; RotaTeq; Switz: Rotarix; Thal: Rotarix; RotaTeq

ywhmitlcadsmfetaldamagcmmostmfams.

3.

" For primary immunisation ¢
and rubella vacdne (p. 2400.2) is usually given. For
discussion of immunisation schedules, sce under Vacdnes,
p- 2373.3.

Women of child-] beanng age should also be vacdnated

rubella synd this induded 94 live-bomn infants of
women who'.were known to-be susceptible to rubella
before receiving the vaccine, In 1979 a rubella vacdne
containing the Wistar RA 27/3 strein was introduced.
None of 212 infants bom live t0 254 women known to be
susceptible to fubella and who had received the RA 27/3
rubella vaccné from 1979 to 1983 had defects indicative

. of congenital rubella syndrome. These results are consis-

tent with experiences in Germany? and the UK.34 How-
ever, because of evidence that rubella vaccine viruses can

" oss the placenta and infect the fetus a theoretical risk 10

the fetus cannot be completely ruled out.! Thus in both
the. UK and. USA - pregriancy is considered a
contra-indication to rubella vaccinadon, and patients are
also advised not to become pregnant within one month of
vaccinadon, However, in neither country is termination of
pregnancy recommended if the vacdne is inadvertently
given during pregnancy.

with the combined vaccine if they are
who are found to be seronegative during pr:gnancy should
be vacdnated in the early postpartum period. Effective
precautions against pregnancy muist be observed for at least
one month after vaccnation. To avoid the sk of

jtting rubella to pregnant patients, all health service
staff, both male and female, should be screened and those
found to be seronegative should be vaccinated.

In some countries, a single-antigen rubella vaccine has
been used although combined vaccines are usually
preferred.

References. . )
1. WHO. Rubella vaccines: WHO position paper. wuyzndamzooo 75

1. A Rubellz during
1971-1988. JAMA 1989; 261: 3374-83.

2. Enders G. Rubela antibody trers in vaccinated and nonvacdnated
‘women and resulis of vaccination dmn"npmcy Rev Infect Dis 1985;
7 {suppl 1): S103-5107.

3. Sheppard $. et el. Rubella and
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4. Tookey PA. e al. Rubella vacination in pregnancy. Cimumun Dis Rep
199); I{review 7); R86-R88.
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Interactions
As for vacdnes in general, p. 2375.3.

Preparations

161-69. Also available at hup:/.
wzﬂsmmbena%m_MayM_podﬂm_mperpdi (lcn:s:d 30/06/10)

Adverse Effects

As for vacdines in general, p. 2375.1.
Generally, adverse effects have not been severe. Those
occurring most oommonly are rashes, pharyngits, fever,

Turk.: Rotarix; RotaTeq; UK: Rotarix; Ukr.: Rotarix (Porapixc)
USA: Rotarix; RotaTeq; Venez.: Rotarix.  ° .

Proprielary Preparofions (details are given in Volume B)

Single-ingrediont  Preparcfions.  Arg: Rudivax; Austral:
Ervevaxt; Meruvax II; China: Rudivax (3 Di); Fr.: Rudivax;
Gr.: Rubeaten; Vaccin Rubeole; Indie: R-Vac; Lrael: Rudivax;
Mex.: Ervevaxt; NZ. Ervevax; Port.: Rudivaxt; Rus.: Ervevax
3p R (Py ): S.Afr. Rudivax{; UK:

and lymphadenopathy; arthralgia and arthxitls may also A!mevu:llx:tMeruvaxuf
occur. . Thrombocytopenia (inchuding i scy- -| Pharmaocopoeial Preporati
penia) has been reported rarely. Ph. Eur.: Rubella Vaccine (Live).

InmunoglobulmasA o
ATC T JO6BBOG,.

Phannooopoems Many pharmacopocus. including Eur
(see p. vii), have monographs.

Ph. Eur. 8 (Human Rubella Immunoglobulin; mmuno-
globuli Humanum Rubellae). A sterile liquid or freeze-
dried preparation containing mmunoglobullns. mainly
immunoglobulin G (IgG). It is obtained from plasima
containing specific antibodies against the rubella virus.
Normal immunoglobulin may be added. It contains not less
than 4500 international units/mL. Both the liquid and
freeze-dried preparations should be stored, protected from
light, in a colourless, glass container. The freeze-dried
preparation should be stored under vacuum or under an
inert gas.

Uses and Administration

‘Rubella immunoglobulins may be used for passive
immunisation against rubella (German measles). They
have been used to prevent or modify rubella in susceptible
persons.

Adverse Effects and Precautions

As for immunoglobulins in general, p. 2373.2.

Interachions
As for i bulins in

ol &

Preparations

L p.2373.2.

Effects on bones and joints. Although acute arthralgia or
arthritis occurs in up to 30% of women after rubella
vacdnation,! a retrospective analysis found no evidence of
an increased risk of chronic arthropathies.?

1. Tingle AJ, o al. Randomised double-blind placebo-controlied study on
adverse effrcrs of rubella immunication in seronegative women. Lanot
1997; 349; 1277-81.

2. Ray P, ¢t al. Risk of chronic arthropathy among women after rubells
vaccination. JAMA 1997; 27% 551-6.

Effects on hearing. For a report of irreversible sensori-
neural deafness associated with use of measles and rubella
vaccine, see p. 2400.3.

Effects on the nervous system. For a report of optic neuri-
tis in 2 children after use of measles and rubella vaccine,
sce under Adverse Effects of Measles and Rubella Vac-
cines, p. 2400.1.

Precautions
As for vaccines in general, p. 2375.2.
Rubella vaccines should not be given during p

Rubellu and Mumps Vaccines
3 'parotid Vaéinas de a rubeola y

Uses and Administration

Rubella and mumps vaccines have been used for active
immunisation although for primary immunisation a
combined measles, mumps, and rubella vaccine
(p- 2400.2) is usually used. Por discussion of immunisation
schedules, see under Vaccines, p. 2373.3.

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.
See also under Mumps Vaccines, p. 2402.3, and Rubella
Vaccines, above.

Interactions

Y.
In the UK it is rec ded that p should be advised
not to become pregnant within 1 month of vaccination.
However, no case of congenital rubella synd has been
reported after the inadvertent use of rubella vaccines shortly
before or during pregnancy and there is no evidence that
the vaccines are teratogenic. Inadvertent use of rubells
vacdnes during pregnancy should not therefore result in a
recommendation to terminate the pregnancy. There'is no
rsk to a pregnant woman from contact with recently
vaccinated persons as the vaccine virus is not transmitted.

Rubella vacdnes are not generally recommended for
childreny below the age of 1 year in whom matemnal

Phanmacopoeial
Ph. Bur.: Human Rubella Immunoglobulin.

Rubellc Vacclnes

ias, Many pharmacopoeias, mduding Eur
{see p. vii), have monographs.

Ph. Bur. 8: (Rubella Vaccine (uvc). Vaccdnum Rubellae
Vivum). A freeze-dried preparation of a sujtable live

cell cultures. It is reconstituted immediately before use. The

ibodies might prevent a response.
Vacnnes may contain traces of neomycn andfor
yxin and should therefore not be given to individuals
whh a history of anaphylaxis to these antibacterials. -

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and

the Porphyria Centre Sweden, classifies rubella vaccine as

not porphyrinogenic; it may be used as a drug of Hrst
choice and no precautions are neod:d.

.- The Drug Database for

Aante Available ar )my:/lwww
.0t (sccessed 26/10/11)

Pregnancy. Since 1971 the US CDC has followed up

women given rubella vaccines within 3 months before or

after conception.! Up to 1979 vacdnes containing either
the Cendehill or HPV-77 strains of rubella virus were
available. None of the 290 infants bom to the 538 women

The symbol t denotes a preparation no longer actively marketed

As for vacdnes in general, p. 2375.3.
Preparations

Proprietory Preparafions (details are given in Volume B)
Single-ingredient Preparations. USA: Biavax IIt.

Schistosomi_osis Yaccines

Profile

Vaccines against schistosomiasis are under development.
Despite attempts since the 1960s, development of an
effective vaccine against schistosomiasis has proved
difficult.'? The worms th lves are not thought to be
responsible for the disease but the eggs elicit a-powerful and
damaging immune response when they are trapped in
tissue.
Ason!ythcvuyyoungmendmamaswﬂlnothave
been exposed to schistosomiasis a protective antigen for a
candidate vaccine must be one that will attack the adukt
parasite without cross reacting with egg antigens thus
increasing the risk of developing chronic disease in those
already affected. Most antigen vaccine candidates tested to
date have at best resulted in 50 to 60% protection in arnimal
models although repeated immunisation with irradiated
cercariac in murine models bas resulted in almost 80%
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protection. Consequently it has been questioned whether
sterilising immuniry should be the aim. It might be more
realistic to develop a vaccine which can reduce the overall
worm burden and the fecundity of surviving worms, thus
reducing the number of eggs released and deposited in the
liver. This in turn would lead to lower rates of infection by
reducing the numbers of miracidia available to infect snails.
Such a vaccine would, however, only be effective in terms
of infection and morbidity rates after a considerable period
of ime, probably more than 20 years. Alternatively, vaccne
candidates that specifically antack particular stages of the
parasite life cycle might be feasible. Some potendal vaccine
candidate antigens have been identified and dinical studies
have taken place with the glutathione-S-transferase antigen
from S. haemarobium, $h28 GST. Use of antigens with
recombinant cytokines in order to enhance immune
response, or with the B subunit of cholera toxin in order to
suppress harmful inflammatory responses, has also been
investigated. There is also some suggestion that it might be
possible to develop a multicomponent vaccine consisting of
multiple antigens that will give protection against different
stages in the parasite cydle.’

L. Lebens M. eral. Current status and future prospects fur 3 vaccine againsi

schistsumiasis. Expent Rev Vacnes 2004; 3: 3{5-28.
2. McManus DP, Loukas A. Current status of vaccines for schistosomiasis.
Clin Microbiol Rev 2008: 21: 235-42.

Scorpion Venom Antisera

Antidoto contra las picaduras de escorpién o alacran;
Antisuero contra el veneno de escorpién; Scorpion
Antivenins; Scorpion Antivenoms.

Uses and Administration

Some scorpion stings are dangerous and even faral. The use
of a scorpion venom antiserum suitable for the species of
scorpion can prevent symptoms, provided that it is given
with the least possible delay; other general supportive
measures and symptomatic wreaiment are also needed. The
efficacy of scorpion venom antisera is disputed by some
clinicians.

Scorpion stings. Scorpion stings are common throughout
the tropics. but the most dangerous and potendally fatal
species are found in India, North Africa and the Middle
East, the southern states of North America and Mexico,
Latin America and the Caribbean, and southem Africa.
Local symptoms after scorpion stings include intense pain
and swelling. Systemic symptoms resuit from excitation of
nerve and muscle cells by the venom: the pattern of symp-
toms depends upon the spedes of scorpion. Symptoms
such as hypersalivaton, vomiting and diarrhoea are gen-
erally followed by adrenergic features, with release of
catecholamines producing hypertension, toxic myocarditis,
arthythmias, heart failure, and pulmonary oedema. The
cardiotoxic effects are prominent fearures of stings in
India, North Africa, and the Middle East. Neurotoxic
effects such as fasdculations, spasms, and respiratory
paralysis are seen with stings from North American spe-
cies. Stings by the black scorpion of Trinidad may also pro-
duce pancreatitis.

Pain is treated with local infiltration or peripheral nerve
block with local anaesthetics: opioid anaigesics may be
necessary, but are regarded as dangerous after stings by
some North American species. An appropriate antiserum
may be given as soon as possible after envenomation,
although the efficacy of some antisera has been questioned
and in some countries they are no longer considered of
benefit. Supportive treatment for cardiotoxic effects
includes alpha blockers, calcium-channel blockers, and
ACE inhibitors. The use of cardiac glycosides, beta blockers,
and atropine is controversial. Phenobarbital and benzodiaz-
epines have been suggested for neurotoxic effects.
Rcfcrmces

L. el Amin EQ, e al. Scorpion sting: a management problem. Amn Trop

Pacdiatr 1991; L1: 143-8.

2. Bond GR. And i for C
tisks and benefits. A Emerg Med 1992: 21: 788-91.

3. Warrell DA, Fenner PS. Venomous bites and sings. Br Med Bull 1993; 4%
423-39.

4, M0Uer GJ. Scorpionism in South Africa: a report of 42 serious scorpion
envenomauons. S Afr Med J 1993; 83: 405—[1

5. GateauT. etal. 0 specific. Iy

in I51 cases of scorpion stings. Clin Toxicol 1994; 32: 165-71.

6. Sofer S, et al. Scorpion envenomaton and antivenom therapy. J Pediatr

scorpion sting:

1994; 124 973-8.
7. Karalliedde L Animal toxins. 8r J Anaesth 1995; T4 319-27.
8. Abroug F, et al. in soon a

rpion
controlled trial. Lancet 1999 354 906-9.
.9. Isbister GK. et al. Scorpion sungs io Australls: five definite stings and a

review. Intern Med J 2004; 34: 427~30.

10. Gazarian KG, ef ai. Immunology of scorpion toxins and perspectives for
generation of anti-venom vaccines. Vaadrne 2005; 23; 3357-68.

11. Bencheikh RS, ¢f al. Conduite 4 tenir devant une piqilre de scorpion au
Maroc. Anm Fr Anesth Reanim 2008: 27: 317-22.

12. Boyer LV, e al. Arizona Ant for
critically it children with neuroroxicity from scorpion stings. N Engl J
Med 2009; 360: 2090-8. |

All cross-references refer to entries in Volume A

Adverse Effects and Precautions

As for antisera in general, p. 2373.1.

Preparations

Proprielary Preparations (details are given in Volume B)
Single-ingredient Prep: Mex.: Al yn: USA: Ana-
scorp.

Shigella Vaccines

Dysentery Vaccines; Shigellosis Vaccmes Vacunas contra
Shigella; Vacunas de la disenterla; Vacunas de la shigellosis.

Profile

Shigella vaccines have been under investigation since the
1960s but early prototypes were unsatisfactory. Live
auwtenuated oral vaccines, parenteral conjugated vaccines,
and intranasal vaccines are now also under development.

Natural or experimental exposure to Shigella antigens has
been shown to induce clinical immunity, and there has
been some work towards developing an effective vaccine.™*
There have been 3 main approaches to vaccination under
investigation.! Firstly, workers at the USA National
Institutes of Health have developed a series of vaccines in
which the O antigen of S. sonnei, S. flomeri 2a strain, or §.
dysenteriae type 1 is conjugated to Pseud:
recombinant exoprotein A. These vaccines are given
intramuscularly and have elicited strong immune responses
in adults and children tested, and some have reached phase
I studies. A second approach has been to deliver Shigella
lipopolysaccharide intranasally in proteasomes, which are
purified outer membrane proteins that form a multi-
molecular vesicular complex around the antigen; these
vaccines are being tested in phase I studies. The third
approach is the use of live artenuated oral vaccines,
antenuated by creating deletions in genes that govern vital
metabolic processes within the organism or by mutating
genes that encode spedific virulence factors.

A major challenge in the development of a shigella
vaccine is to provide protection against all of the many
serotypes that appear epidemiologically important. Most
experts agree that for a shigella vaccine to be totally effective
globally it must protect against S. dysenteriae type 1. S. sonnei,
and all 15 dlassical S. flexnert serotypes. However, it has been
shown that a composite of 3 S. floceri serotypes (2a, 3a, and
6) can provide cross protection against the remaining 12.
Hence the ultimate plan is to develop a pentavalent vaccine
comprising these 3 S. flexneri serotypes with S, sonnei and S.
dysenteriae type 1.! Shigella vaccines have been licensed for
use in China.?

1. Kadoff KL. Progress in Shigella vacdne development. In: de Quadros
CA, ed. Vaaines: Preventing Disease and Protecting Health. Washington D.C.,
2004: 130-9.

2. Kweon MN. Shigellosis: the current status of vaccine development. Curr
Opin Infect Dis 2008; 31: 313-8.
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Preparations

WHO considers that mass vaccmanon against smallpox is
currendy not appropriate, ajthough i iduals who may be
at risk of exposure to smallpox or those with confirmed
infection may be vaccinated.

Recombinant vaccinia viruses are being investigated as
vectors of foreign anti for le in a candidate AIDS
vaccine {p. 2376.1).

Vaccine . Smallpox® is an acute contagious
and sometimes fatal discase caused by variola virus, a
member of the Poxviridae family and of the orthopoxvirus
genus. There is substantial cross-protection between pox-
viruses of the same genus; the very effective first genera-
tion smallpox vacdne used in the global vaccination pro-
gramme was created from an orthopoxvirus, vaccinia. In
1980 WHO declared smallpox to have been globally eradi-
cated.

There has since been concern that smailpox may be used
as a terrorist weapon (although WHO considers this risk to
be extremely low in most countries). Therefore, research
into safer vaccines against smallpox has continued. First
generation vaccine was produced from vaccinia strains
grown on the skin of live animals or calf lymph. Despite
purification processes, the vaccine contained some bacteria,
animal proteins, and advenritious animal viruses, and
produced a high incidence of adverse effects, some of which
were extremnely serious (see Adverse Effects and Precau-
tions, below). Second generation vaccdines are single clones
of vaccinia isolated from the set of genetically refated viruses
that made up the first generation ones; they are grown in
tissue culture (rather than on animal skin or calf lymph) and
are free of bacteria and adventitious animal viruses. A
second generation vacdne has been found to be effective
and is licensed in the USA for inclusion to the National
Stockpile. However, this vaccine still has a high incidence of
adverse effects. Third generation vaccines? are in the early
stages of development. They are being developed from
vaccinia strains d by serial passage on n
tissue or by genetic manipulation, and are expected to be
safer than either first or second generation vaccines. Interest
has also been shown in monoclonal variola antibodies for
passive immunisation.'-?

Stocks of smallpox (variola) virus are being kept in a few
secure laboratories in the USA and Russia. Since the
eradication of smallpox, WHO maintains a stockpile of
smallpox vaccine, and recommends vaccination for people
with occupational exposure to fully potent orthopoxviruses,
such as certain laboratory and healthcare workers. Because
of concemn that smallpox may be used for bioterrorism,
WHQO and several countries have increased the number of
doses kept in stock.! Policies for the use of smallpox vaccine,
including bioterrorism preparedness. have been developed
in many countries such as the USA** and UK*®” with some
countries recommending vaccination for key emergency
and military personnel.

1. Moore 25, et of. Smallpox. Lancet 2006; 367: 425-35.

2. Saito T. o al. Clinical and il response 10
cultured smallpox vaccine LC16m8. JAMA 2009; 301: 1025-33.

3. Meager W, Mordmueller BG. Vaccnes for preventing smallpox.
Avulnble in the Cochrane Database of Systematic Reviews: Issue 3.
L John Wiley: 2007 (accessed 14/09/07).

tissue-

Progrietary Preporafions (details are given in Volume B)
Single-ingredient Preparati (Il

Rus.:

Smallpox Vaccines
Vacunas de la viruela.

Pharmacopoeias. Many pharmacopoeias, including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Smailpox Vaccine (Live)). A liquid or freeze-
dried preparation of live vacdnia virus grown in the
membranes of the chick embryo, in cell cultures, or in the
skin of living animals. The cell culture medium may contain
suitable antibacterials at the lowest effective concentration.
Store at 2 degrees to'8 degrees and protect from light. The
liquid vaccine should not be allowed to freeze.

Uses and Administration

After the global eradication of smallpox in 1980, vacd
against smallpox (using first generation vaccnia virus.
vaccine) has been indicated for those considered to be at
high risk such as laboratory workers handling certain
orthopoxviruses, and key emergency, healthcare, and
military personnel who may have to respond to a
bioterrorist release of smallpox. A second generation
smallpox vaccine has been lmenscd in the USA for mdusmu
to the National Stockpile for vaccinati d

of those considered
to be at high risk for smallpox infection. Persons at high risk
and who have reccived primary vaccination against
smallpox, should be re-vaccinated every 3 to 10 years
depending on their exposure risk. Vaccination is not
recommended for persons working with highly attenuated
strains of orthopoxviruses.

4. CDC. Yactinia vactine: of the Advisory
Committee on immunization Practices {ACIP), 2001. MMWR 2001; 50
(RR-10): 1-25. Also availabie av: hup://www.cdc.gov/mmwr/PDF/xe/
5010.pdf (accessed 25/05/06)

5. CDC. jons for using

M vm:me in a pre-event
i program: ions of the Advisory
Committee on Immunization Practices (ACIP) and the Healthcare
Infection Conmol Practices Advisory Commirtee (HICPAC). MMWR
2003; 52 (RR-7): 1-16. Also at cde.g
PDP/rr/rr$5207 pdf (accessed 25/05/06)
6. Health Protection Agency. Interim guidelines for action in the event of a
deliberate release: smailpox (issued January 2008). Available at: hup:/
www. hpa.org.uk/webc/HPAwebFile/HPAweb_C/1194947373093

{accessed 15/07/08)
7. DoH. Guid for response and in the post-
ead.lution era (smallpox plan) (issued Dccembtr 2003). Avnhble ac
Vi dhgov k/

4070830 d 15/07/08)

Adverse Effects and Precautions

As for vaccines in general, p. 2375.1.

Both first and second generation live smallpox vaccines
have been assodiated with a high incidence of adverse
effects. The most common adverse effects are injection site
reactions, fatigue, fever, headache, malaise, myalgia,
erythema, and generalised rash. Rarely there may be
generalised vaccinial infection, or severe skin or CNS
infection resulting in encephalitis, encephalomyelitis,
encephalopathy, necrotising skin infection (progressive
vaccinia, vaccinia necrosurm, vaccnina gangrenosum, or
disseminated vaccinia), eczema vaccinatum, and erythema
multiforme (incuding Stevens-Johnson syndrome). Fatal-
ities have occurred, particularly from post-vaccination
encephalitis and progressive vaccinia. Inadvertent contam-
ination of other body sites (such as the face, mouth, nose,
Ilps and gemtaha) from the site of vaccination also occurs

q ly; lation of the eye (ocular vaccinia)
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may result in blindness. Benign and malignant lesions have
also been reported at the vaccination site.

There have been reports of myocarditis or pericarditis or
both, including some fatalities, assodated with smallpox
vaccination. Smalipox vacdnation is not recommended for
infants under 12 months of age, for persons with a history of
eczema or other skin conditions, those who are
immunocompromised, for pregnant women, or for

women who' breast feed. Houschold contaas of these |

groups should also not be vaccinated. Vaccination is best
avoided in persons with known cardiac disease.
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Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporafions. China: En Zaj Shi (B8 &); USA:
ACAM2000; Dryvaxt.

Pharmacoposial Preparations
Ph. Bur.: Smallpox Vaccine (Live).

SI?er Venom Anhseru

Pharma jas. Many pharmacopoeias, incuding Eur.
(see p. vii), have monographs.

Ph. Bur. 8: (Viper Venom Annsemm, " European;
Immunoserum Contra Yenena Viperarum Buropaearum).
A preparaton containing the specific antitoxic globulins
that have the power of neumalising the venom of one or
more species of viper (Vipera ammodytes, V. aspis, V. berus, or
V. ursinii). The globulins are obtained by fracﬁonauon of the
serum of animals that have been immunised against the
venorm or venoms. Each mL neutralises the venoms in not
less than 100 mouse LDy, of V. ammodytes, 100 of V. aspis, 50
of V. berus, ox 50 of V. ursinii. 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 common viper, Vipera berus.
In a geographical region where other spedes of snake
(indluding elapids) are found, antisera able to neurralise the
venoms of the species of snake indigenous to the mgmn
should be used. When the prep is to

<,

with adrenaline, cortic and/or anthi ines is
widely practiced but is regarded as controversial.
In Great Britain, the only indigenous poisonous snake is

“the adder, Vipera berus; lts bite is rarely fatal but European

Viper Venom Antiserum (or Zagreb antivenom) may
sometimes be indicated as part of the overall treatment. The
usual dese for adults and children is 10mL by inwravenous
injection over 10 to 15 minutes-or by intravenous infusion
over 30 minutes after diluting in 5mLskg body-weight of
sodium chloride 0.9%; the dose may be repeated after about
1 to 2 hours if symp of ic env ing persist.
In the USA, a polyvalent rotalidae antiserum against
Bothrops atrox, Crotalus adamanteus, C. atrox, and C. durissus
terrifiees, and an antiserum against the North American
coral snake, Micurus fulvius, are available. In Australia,
polyvalent antisera against the brown snake, death adder,
taipan, and tiger snake, plus either the king brown snake or
black snake, are available. A variety of polyvalent and
monovalent antisera are also available as appropriate to the
indigenous spedes of snakes in many other countries.

Snake biles. Most snake species are non-venomous and
belong to the colubrid family although a few colubrids are
technically venomous. The 3 families of venomous front-
fanged snakes are the elapids, vipers, and sea snakes. Ela-
pids indude cobras, mambas, kraits, coral snakes, and the
Australasian venomous land snakes. Vipers are subdivided
into crotalids (pit vipers) and viperids. Viper bites are
much more common than elapid bites, except in Australa-
sia, where vipers do not occur naturally. Sea snake bites
occur among fishermen of the Asian and western Pacific
coastal areas. Although there are some notable exceptions,
viper bites tend to cause vasculotoxicity, elapids cause
neurotoxicity, and sea snakes cause myotoxicity.

Only a few spakes are known to be of medical
importance. Of the vipers these indude Bothrops atrox
(Central and South America), Bitis arietans (Africa), Echis
carinatus (Africa and Asia), Vipera russelli (Asia), and
Agkistrodon rhodostoma (south-east Asia). In a few restricted
areas of Africa and Asia, cobra bites are common; bites by
mambas (Africa) and kraits (Asia) are rare. The carpet viper,
Echis pyramidum, and saw-scaled viper, Bchis carinatus, can
justifiably be labelled the most dangerous snakes in the
world and they cause more deaths and serious poisoning
than any other snake. ’

Management of snake bite involves general supportive
care and monitoring of vital functions but in systemic
snake-bite poisoning, specific snake venom antiserum is the
most effective therapeutic agent available. If used correctly,
it can reverse systemic poisoning when given hours or even
days after the bite. It is highly desirable to wait for dear
clinical evidence of systemic poisoning before giving an
antiserum and therefore it should not be given routinely in
all cases of snake bite. Monospedfic antisera are more
effective, and less likely to cause reactions, than polyvalent
antisera. The dosage of antiserum to be used is dependent
on the spedies of snake and the consequent potency of the
requisite antiserum. The antiserum should be given
intravenously diluted in isotonic saline, either by infusion
or bolus injection (see under Adverse Effects and
Precautions, belew). First aid measures induding incisions
and suction to remove the venom and application of
tourniquets are generally to be discouraged. In most cases,
the bitten limb should be immobilised and the victim
transferred to a medical fadlity, with the snake if possibl

3. Warrell DA. Snake venoms In science and clinjcal medicine: 1. Russell’s
vlpc-&lc‘y.vmmduummxdhmmksumndﬂ”
1989; 83: 732-40.

4. Theaksion KDG, Spakes vemoms In sdence and dinical medicine: 2.
applied immunology tn snake venom research. Trans R Soc Tyop Med Hyg
1989; 83: 741-4.

S. Hulon RA, of al. Arboreal green pit vipers {genus Trimeresurus) of
South-east Asia: bizes by T. albolabris and T. macrops in Thafland and a
review of the literature. Trans R Soc Trop Med Hyg 1990; $4: 866-74,

6. Smith TA, Pigge HI. Treatment of snakebite poisoning. Am J Hosp Pharm
1991; 4% 2190-6.

7. WIHEIIDA.PumnH ‘Venomous bites and stings. Br Med Bul! 1993: 49'
423-39.

8. mnnu ), {or snake Med J Azt 1994; 160 4—

9. Mnd HI Jeﬂnek GA. Suspecied snakebite in children: a study of 156
patients over 10 years. Med J Axst 1996; 164 487-70.
10. GoldBS etal Bh:sufvennmmumxks}l&ql“(dzml 347: 347-

11 hllooDG.‘l‘hukmmRD Snake antivenoms. J Taxieo! Clin Toxicol 2003;
41: 277-50 and 317-27.

12. 'Cheng AC, Currie B). Yenomous snakebites worldwide with a focus on |
the Australia-Pacific region: current management and controversies. J
Intensive Care Med 2004 19; 239-69.

13. Warrell DA. Treaunem of bites by adders and zxodc venomous snakes.
BMJ 2005; 331: 12¢4-7.

14. Currie BJ. hﬂ:mldmkeM\zinAumh the current evidence base
and prosp studies.

Tuxioom 2006; 48: 941-56.
15. Guoérrez JM, o al Trends in snakebite envenomation therapy:

sdentfic and public heaith Curr Pharm Des
2007; 13: 293550,
16. Prenzel B, ot al. Klinik, und Beb

Desch Med Wochenschr 2008; 133: 1075-80.
17. Warrell DA. Snake bite. Lancet 2010; 375: 77-88. Correction. ibid.; 640.

Adverse Effects and Precautions

As for antisera in general, p. 2373.1.
Serum sickness is not uncommon and anaphylactdc
reactions may occur.

Anaphyloxis. Conjunctival or cutaneous hypersensitivity
testing failed to predict early (anaphylacnc) reactions to
the antivenom given in a study of patients in Nigeria with
systemic envenoming by the saw-scaled or carpet viper
(Echis carinatus) and in Thailand with local or systemic
envenoming by green pit vipers (Trimeresurus albolabris
and T. macrops), the monocellate Thai cobm (Na)a
kaouthia), or the Mal pit viper (Callosel

ma). 1t was considered that conventional hypexscnsmvxty
testing has no predictive value for the occurrence of aller-
gic reactons to antivenom and that it is not justifiable 1o
delay treatment for 20 or 30 minutes to read the results of
these tests. Although the rate at which antiserum can be
given is more easily controlled by intravenous infusion,
this method has serious practical disadvantages in the
rural gopics where most cases of snake bite occur and an
advantage of the intravenous push injection is that the
person giving the antiserum must remain with the patient
during the period when most severe anaphylactic reac-
dons develop.

Pretreatment with low-dose subcutaneous adrenaline
may reduce the incdence of anaphylaxis and other acute
adverse reactions to the antiserum ' However, premedi-
cation with adrenaline, antihistamines, and corticosteroids,
although widely practiced, is controversial. In one study.?
prophylaxis with promethazine was ineffective in prevent-
ing anaphylaxis from antiserum against Bothrops enveno-
mation.

1. Premawardhena AP, o /. Low dose subcutanesus adrenaline 10 prevent
acute adverse reactions 10 antivenom serum in people bitien by snakes:

For bites by elapids, when respiratory failure may occur
before the patient reaches hospital, a tourniquet may be
justified to delay the onset of neurotoxicity. Supportive
treatment is necessary even in patients who have received
an adequate dose of antiserum. Local pain may be treated
with a sunable analgesic. Arificial respiration may be

neutralise the venom or venoms of one or more snakes
other than vipers, the title Snake Venom Andserum is used.

in pat with symptoms of neurotoxicity.
Anncholmesterases may be of benefit against the
neurotoxic effects of some snake venoms and it has been
recommended that an intravenous test dose of edrophon-

d, placebo wial. BMJ 1999; 318 1041-3.
2. Fan AW, o« ol Sequentia) randomised and double blind trial of
t early
andvenom lorwxbmpssmkt bites. BMJ 1999: 318: 14512,

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparafions. Arg.: Suero Antiofidico Poliva-
lente; Austral.: Black Snake Antivenom; Polyvalent Snake
Antivenom; Fr.: Viperfav; Hong Kong: Sea Snake Antivenene;

.. . . » o Tiger Snake: India: Antisnake Venom: ASVS; Mex.: Anti
Uses and Administration ium preceded by atropine should be tried in padents with | v, coralmyn; Singapore: Polyvalent Snake Anﬁvcnom:vsi:
severe symp of ne ity. For those patients who | snake Amivenom: USA: CroFab.
Venomous snakes comprise the Viperidae (vipers), Elapidae | respond, treatment with neostigmine should be started but ok )
(cobras, kraits, and bas), and the Hydrophiidae (sea | anticholi are unlikely to affect outcome in | Moliingr Prep Hung.: Crotalgin Forte; Crotalgir
snakes). patients who already require assisted respiration. Hypovol- | Xovitox.
The venom of snakes is a complex mixture chiefly of | aemia should be corrected cautiously with p 1 fluids. { ph sl Pre

proteins, many of which have enzymatic actvity, and may
provoke local inflammatory reactions. The venom may have
profound effects on tissue, blood vessels and other organs,
blood cells, coagulation, and myotexic or neurotoxic effects
with sensory, motor, cardiac, renal, and respiratory
involvement. .

Snake venom antisera are the only specific

Hypotension may be treated with subcutaneous adrenaline

Ph. Bur: Eumpean Viper Venom Antiserum.

or, in patients bitten by Russell’s viper, a resp to
dopamine has been noted. Patients with renal impairment
may require dialysis if they do not respond to rehydration,
diuretics, and dopamine. Broad spectrum antibacterials and
a tetanus vaccine should be given as prophylactic measures.

available for venomous snake bites, but can produce severe
adverse reactions. They are generally only used if there are
clear indications of systemic involvement, severe local
involv or, in regions where supplies are not limited,
in pdtients at high risk of systemic or severc local

.. involvement. ‘Adrenaline should be available in case of

anaphylactic reactions to the antiserum: p dication

Surgical dec and debrid of necrotic tissue
may be necessary once normal haemostasis has been
restored.

References.
1. RadMMlmm!DG.TbemmlunemvlmkeblmM WHO
1983; 61: 885-93,
2. Nelson BK. Snake ! dinical p and

Med Toxicol 1989: & 17-31.

The symbol ¢ denotes a p}epanﬁon no longer actively marketed

Splder Venom Anhsera

Antndoto conu'a eI veneno de fas aranas, Antlsuero conna eI
‘veneno de alanas,Splder Annvenmi Spider Antivenoms:

Uses and Administration

The use of a spider venom antiserum suitable for the species
of spider can prevent symptoms, provided that it is done
with the least possible delay; other general supportive
measures and symptomatic treatment may also be needed.
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An antiserum against the black widow spider (Latrodectus
mactans) is available in the USA and Canada. The contents of
a vial containing at least 6000 antivenin units is the usual
dose for adults and children. In severe cases and in children
under 12 years of age it is given by intravenous infusion in
sodium chioride 0.9% over 15 minutes; in less severe cases,
it may be given by incamuscular injection.

Antivenoms are also available against other Latrodectus
species, induding the Australian red-back spider (L. hasselt)
and the South African button spiders. An antiserum against
the funnel-web spider (Atrax robustus) is available in
Australia.

Antivenoms have also been developed against Loxosceles
spiders and against Phoneutria spiders, but there is little
evidence of their efficacy.

Spider bites. Although many spedies of spider are veno-
mous, relatively few pose a danger to man. Two main clin-
ical syndromes are recognised: necrotic i pro-
duced mainly by members of the genus Loxosceles which
includes the brown recluse spider L. reclusa, and aeuro-
toxic araneism produced by members of the genera Latro-
dectus (including the black widow and red-back spiders),
Phoneutria (South American banana spiders), and Atrax
(funnel-web spiders).

Necrotic araneism presents as local pain and erythema at
the site of the bite, commonly developing into a necrotic
lesion with a black eschar that sloughs after a few weeks,
sometimes leaving an ulcer that heals gradually. The area
affected can be extensive. Rarely, systemic syraptoms
including intravascular coagulation, haemolytic anaemia,
respiratory distress, and renal failure, occur and may be life-
threatening. Some therapies have been suggested, but
conservative manag is usually ad with surgical
repair of any persistent defects if necessary. Dapsone is
reported to produce beneficial effects on healing. Treatment
for systemic manifestations is supportive. Antisera are
available in some countries.

Neurotoxic araneism may involve severe pain, headache,
vommng, tachycardxa, hypcnensmn, muscle spasms, and
occ pL d and coma, depending
upon the speces Anusera are available and reported to be
more effective than those for necrotic araneism. but should
be reserved for serious envenomation. Intravenous
injection of calcium gluconate 10% has been suggested to
relieve muscle spasm as an alternative to conventional
muscle relaxants.

References.

1. Clark RF, et al. Clinical presentation and reatment of black widow spider
envenomation: a review of 163 cases. Anr Emerg Med 1992; 21: 782-7.

2. [Ishister GK. ef al. n I Taxiool Clin
Tarirol 2003; 41: 291-300.

3. Nimorakiotakis B, Winkel XD. The funnel web and common spider bites.
Aust Fam Physician 2004; 33: 244-51.
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S. Swanson DL, Verter RS. Bites of brown recluse spiders and suspected
necrotic arachnidism. N Eng! J Med 2005; 352: 700-707.

6. Veuter RS, isbister GK. Medical aspects of spider bites. Amwu Rev Enomol
2008; 53; 40%-29.

7. Cabrerizo S, e al. Loxoscelismo: epidemiologfa y cifnica de una patologia
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Adverse Effects and Precautions

As for andsera in general, p. 2373.1.

Preparations
Proprietary Preparafions (details are given in Volume B)
Single-ingredient Preparafions. Mex.: Aracmyn; Reclusmyn.

Staphylococcal Immunoglobulins

Profile

Staphylococcal immunoglobulins are under investigation
for passive immunisation against infection with Stapkylo-
coccus aureus.

Two phylococcal globulins, INH A-21 and
Altastaph, have been used in Phase 0 and I studies for
prevention of staphylococcal infections in very low birth-
weight neonates, but a systematic review failed to find any
significant reduction in the rate of bactenal infection.! Phase
I and I studies for other i

ylococcal i )-
bulins (Pagibaximab, Teﬁbazumab and Aurograb) “are
underway.?

1. ShahPS, to prevent
mphyio:uullnkcﬂonhvaybwbmhm;h:umnu.Anﬂ.bkm
The Cochirane Database of Sysiematic Reviews; Issue 2, Chichester: John
Wiley: 2009 (accessed 15/12/09).

2. Deresinsii S. Andstaphylococcal vaccines and immunoglobulins:
current status and future prospects. Drugr 2006: 66: 1797-1806.

All cross-references refer to entries in Volume A

Staphylococcal Vaccines
Vacunas estafilocécicas.

Profile
Staphylococcal vacdnes have been developed for the
prophylaxis of staphylococcal infections.
. A vaccine containing Staphylococcus aureus type 5 and
type 8 capsular polysacchand:s conjugated to non-toxic
recc aerug exotoxin A showed
promise! in early studies in patients with end-stage renal
disease who were receiving baemodialysis; however, later
work failed to confirm benefit and its development was
stopped.'-?
1. Shinefleld B, et al. Use of a Staphylococcus aureus conjugate vaccine in
patients receiving hemodialysis. N Engl J Med 2002; 346 4916,
2. Deresinski S. Antistaphylococcal vaccines and immunoglobulins:
current status and future prospects. Drugr 2006; 66: 1797-1806.

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Braz.: Estafiloidet; China: Bo Ke
Le Wei (TLFR); Cz.: Polystaianat; Stafalt; USA: SPL.

and for therapeutic use not less than 3000 international
units/mL. It should be stored at 2 degrees to 8 degrees, and
not be allowed to freeze.

The BP 2014 states that Tet/Ser may be used on the label.

Profile

Tetanus antitoxins neutralise the toxin produced by
Clostridium tetani and have been used to provide temporary
passive immunity against tetanus, but tetanus immunoglo-
bulins (below) are preferred. A test dose of tetanus antitoxin
should always be given to identify those who might suﬂex
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).

Preparations
Pmpmiwy Preparations (detmls are given in Volume B)
India' Anti-Tet (ATS); Philipp.:

Antite; Tetanox; Toxigen.

Preparations
Ph. Bur.: Tetanus Antitoxin for Human Use.

Stone Fish Venom Antisera

Antidoto contra. ‘el venenc del pez piedra estuaring;
Antisuero contra el veneno del pez piedra estuarino; Stone
Fish Antivenins; Stone Fish Antivenoms.

Uses and Administration

An antiserum for use in the management of stings by the
stone fish (Synanceja trachynis) is available in Australia. The
antiserum is prepared from the serum of horses that have
been immunised with the venom of the stone fish. Other
symptomatic and supportive treatments are given in
addition.

Stone fish venom antiserum may be given by
intramuscular injection or, in more severe cases, by
intravenous infusion. When given by intravenous infusion,
it should be diluted 1 in 10 with an intravenous solution.
The initial dose of stone fish antivenom given to both adults
and children is dependent on the number of visible
puncture sites: 1 to 2 puncture sites, 2000 units; 3 to 4
puncture sites, 4000 units; and 5 or more puncture sites,
6000 units. The inidal dose may be repeated if necessary
should symptoms persist.

References to the management of stone fish envenoma-
tion.

1. Sutherland SK. Stone fish bite. BMJ 1990: 300: 679-80.

2. Lehmann DF, Hardy JC. Stonefish envenomation. N Engl J Med 1993;
329: 510-11.

3 ke F, Haz C. h
Med Infect Dis 2006; 4: 281-5.

4. Grandcolss N, & al. Piqdres par poisson-pierre: une antalgie difficile, un
risque notable de complicadons. Presse Med 2008 37: 395-400.

S. Prentice O, ¢ al. Stonefish envenomadon. Am J Emery Med 2008; 26:
972.e1-972.¢2.

lucky ouicome. Trawe!

Tetanus Immunoglobulins

Inmunoglobulinas contra el tétano&
ATC — J068802

Pham\ocopoelus Many phaxmacopoexas, mduding Eur.
(see p. vii) and US, have monographs.

Ph. Bur. 8: (Human Tetanus Immunoglobulin; Immuno-
globulinum Humanum Tetanicum). A sterile liquid or
freeze-dried preparation containing immunoglobulins,
mainly immunoglobulin G (IgG). It is obtained from plasma
containing specific antibodies against the toxin of
Clostridium tetani. Normal immunoglobulin may be added.
It contains not less than 100 intemational units/mL. Both
the liquid and freeze-dried preparations should be stored,
protected from light, in a colourless, glass container. The
freeze-dried preparation should be stored under vacuum or
under an inert gas.

USP 36: (Tetanus Immune Globulin). A sterile solution of
globulins derived from the plasma of adult human donors
who have been immunised with tetanus vaccine. It contains
not less than 50 units of tetanus antitoxin/mL. It contains 10
to 18% of protein of which not less than 90% is gamma
globulin. It contains glycine as a stabilising agent, and a
suitable preservative. It should be stored at 2 degrees 10 8
degrees.

Uses and Administration

Tetanus immunoglobulins are used for passive immuni-
sation against tetanus.

The use of lobulins is rec ded in
the UK and the USA as part of the management of tetanus-
prone ds in persons unimmunised or incompletely

6. Ngo SY, ot al. wa
hospital. Singapore Med J 2009: 50: 506-9,

Adverse Effects and Precautions

As for antisera in general, p. 2373.1.

Streptococcus Group B Vaccines
Vacunas contra estreptococos del grupo 8.

Profile

Vaccines for active immunisation against group B
streptococcal infections are being developed. Giving a
vaccine to pregnant women to prevent neonatal infection
has been proposed.
References.
1. Baker CJ, Edwards MS. Group B streptococcal conjugate vaccines. Ardy
Dis Child 2003; 88: 375-8.

Tmnus Anﬁfoxins i
Antitoxinas def tétanos; Anutoxmas tetémas S
ATE — J06AAD2. - ... x .

Pharmacopoeias. Many pharmacop
{see p. vii), have monographs.

Ph. Bur. 8: (Tetanus Antitoxin for Human Use;
Immunoserum Tetanicum ad Usum Humanum). A sterile
preparation containing the specific antitoxic globulins that
have the power of neutralising the toxin formed by
Clostridium tetani. It is obtained by fractionation from the
serum of horses, or other mammals, that have been
immunised against tetanus toxin. For prophylactic use, it
has a potency of not less than 1000 international units/mL,

immunised against tetanus, in persons whose immunisation
history is unknown, in those who have received the last
dose of tetanus vacdne more than 10 years previously, and
in patients with impaired immunity. Active immunisation
with a tetanus vaccine (p. 2421.1) should also be started
simultaneously, and antibacterials and symptomatic
therapy given as appropriate (sce p. 209.2 and p. 2029.2).
The usual dose of tetanus immunoglobulin is 250 units by
intramuscular injection but, if more than 24 hours have
elapsed since the wound was sustained, or if there is a risk of
heavy contamination, or after burns, 500 units should be
given irrespective of the immunisation history.

Tetanus immunoglobulin is also used in the treatment of
tetanus, a recommended dose being 150 units/kg in total,
given intramuscularly into muldple sites.

A preparation suitable for intravenous use is available in
some countries. It is given for the treatment of tetanus in a
dose of 5000 to 10 000 units by intravenous infusion.

Adbverse Effects and Precautions

As for immunoglobulins in general, p. 2373.2,

Interactions

As for immunoglobulins in general, p. 2373.2.

Tetanus immunoglobulins will neutralise tetanus toxoid
and should not be injected into the same site or in the same
syringe as a tetanus vaccine.

Preparations
Proprislary Preparations (details are given in Volume B)

sinﬂriv-&uw Preparati 5. Arg.: G Igantet; IT SD-
T; Tetabulin; Awustric Belg.: T
Braz.: Tetanogamma; Canad.: Hypemt, Chile: Igantet; Cz.:
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lin: Fr.: Ger: T . -
Gr.. Igantet; Tetagam-P; Tetanosson; Tetuman; Homg xmg-
Hyper-Tet; Tetagam; Hung.: Tetig: India: Beats; Igantet; Teta-

* gam-P: Indon.: Tetagam P; Irl: Tetabulin; Bmd: Eyp:ﬂ'El"

nity of the mother in late pregnancy. However, by mid-
2000 there were 57 countries that had still not eliminated.
matemal and neonatal tetanus aid WHO, UNICEF, and
UNFPA agrecd 1o set a target date of 2005 for elimination

Htal.; Tet P; Igan Tetabul
Igantet; Sero-Tet; Mex.: Tetanogamma; Neth.: Teta-
~Quin; mﬂipp BayTert; IG .Tetanot; Sero-Tet: Tetagam-P;
“Port.: Te S.Afr.: Tetag Sin-
gapore: Ig.nm: Spain: Gamma Antitetanos; Tetagamma Pf; -
 Switz.: Te 2 T¢ . Tetanus G Turk.: Bay-
Tet; 'rmnu. Temquimeumu, Tetumant; USA: BayTett.

Preporations
Ph. Eur.: Human Tetanus Immunogiobunn;
USP 36: Tetanus Immune Globulin.

'vl:ehmv.ulgl Vaccines

ias. Many pharma:opoeias induding Eur

(see p. vii), have monographs.
Ph.'Ewr. 8; (Tetanus Vaccine (Adsorbed); Vacdnum Tetani
Adsorbatum). It is prepared from tetanus formol toxoid
adsorbed on a mineral carrier. which may be hydrated
m hate.. or ahwmini hydroxide. The

a resulung mixture is ‘isotonic with blood. Suitable

antimicrobial preservatives :may be added. The antigenic
pmpemes are adversely affecied by certain antimicrobial
prescrvanves particularly those of the phenolic type and
these should not be added to the vaccine. It contains not less
than 40 units per dose. It should be stored at 2 degrees 10 8
degrees, not be allowed to freeze, and be protected from
light.: .

* The BP 2014 states that Tet may be used on the label.
The BP 2014 directs that when Tetanus Vaccine is prescribed
or demanded and the form is not stated, Tetanus Vaccne
{Adsorbed) may be dispensed or supplied.
BP 2014: (Tetanus Vaccine). It is prepared from tetanus
toxin produced by the growth of Clostridium tetani. The toxin
is converted to tetanus formol wxmd by weatment with
formaldehyde solution. It ¢ ble non-phenoli

{defined as a rate of neonatal tetanus below 1 in 1000 live
births at district level). However, by the end of 2007, 47
countries were still considered t6 have not achieved elimi-
nation.

Tetanus vacdne is given m all women of “child-! bearing
age as part of WHO's

restored after 11 months. Acute ransverse myelitis was
reported? in a 50-year-old man who received a tetanus
vaccine and immunoglobulin after an injury. Neurological
deficits were unchanged after 1 month despite use of corti-
costeroids. Other causes could not be ruled out in either

-case. Brachial neuritis that developed in 2 infants after

immunisation with diphtheria, tetanus, and pertussis
vacdine was attributed to the tetanus component.?

1. Topalogly B. & al. Optic peuritis and myelitis after booster tetanus taxold
Lencet 1992: 339: 178-9.

tion. For pregnant women, 2 doscs of vucdne should be
-given, the second dose at least 4 weeks after the first and-at
"least 2 weeks before delivery; this may provide the newborn
infant with about 80% protection against tetanus. For all
women of child-bearing age, 3 doses of vaccine, with at least
4 wecks between the first two doses and 6 to 12 months
between the second ‘and third doses, provide 95 10 98%
protection for atleast 5 years. Fourth and fifth doses, each at
least one year after the previous dose, prolong the immunity
for 10 and 20 years respectively.

Reinforcing doses in adults. Although the current recom-
mendation in the UK is that 5 doses of tetanus vaccine (as
a 3-dose primary course in infancy and 2 reinfordng doses
at pre-school and in adolescence) is sufficent to produce
satisfactory long-term protection in most circumstances,
there has been concem about immunity in the elderly,
and in particular women. Routine primary immunisation
against tetanus was introduced in the UK in 1961, so indi-
viduals born before that year would not have been immu-
nised in infancy, and unless they had been in the armed
forces, may never have received a full primary course.
Unless there is a dear immunisation history immunity 10
tetanus may be difficult to assess. It is also recommended
in the UK that travellers 1o areas where medical attention
may not be accessible, and who had the last dose of
vaccine more than 10 years previously, should receive a
booster even i they have had 5 doses previously. )
Studies in the USA,' Australia,? and Austria® have shown
that at least half of healthy people over 50 years of age did
not have adequate drculating tetanus antibodies. However,
the level of drculating antibodies in the absence of an
antigen ch may not be an appropriate measure of the

antimicrobial preservatives. It should be stored at 2 degrees
to 8 degrees and be protected from light.

The BP 2014 states that Tet/Vac/FT may be used on the
label.

The BP 2014 directs that when Tetanus Vaccine is prescribed
or demanded and the form is not stated, Tetanus Vacdne
(Adsorbed) may be dispensed or supplied.

Uses and Administration

Tetanus vaccines are used for active immunisation against
tetanus.

For primary immunisation combined tetanus vaccines,

usually diphtheria, tetanus, and pertussis vaccimes
{p. 2383.3) or diphtheria, tetanus, pertussis, poliomyelitis,
and Haemophilus influenzae vaccines (p. 2385.3), are used.
For discussion of immunisation schedules, see under
Vacdines, p. 2373.3. In adults requiring primary immuni-
sation combined vaccines such as diphtheria and tetanus
vacdnes (p. 2383.1) or diphtheria, tetanus, and poliomyel-
itis vaccines (p. 2386.2) are used.
* In children who complete the primary course in infancy,
reinfordng doses are given at school entry (about 4 t0 6
years) and in adolescence using the recommended
appropriate combined vaccines. In adults, a reinforcing
dose is desirable 10 years later with a further dose after a
further 10 years.

Tetanus vaccines should be part of wound management
if primary isation is incomplete or boosters are not

immune status. The low inddence of dinical tetanus in
adults provides drcumstantial evidence of an adequate
indudble antibody response on exposure 10 tetanus despite
a dedline in antibody conc tions with increasing age.**
Conversely, there have been reports of tetanus occurring
despite high antibody concentrations.®” There have been
calls for the introduction of regular booster injections in
adults,*?* as is standard practice in the USA or alternatively
a single booster in late middle age™! or giving a primary
course to elderly persons who have never received one.!

1. Gergen PJ, o ol A population-based serologic of immunity to

tetanus In the United States. N Exsl J Med 1995; 332: 761-6.

2. Resd SJ. et al. Acute ransverse myelitis afier tetanus toxoid vacdnation.
Lancer 1992; 339: 1111-12.
3. Hamdfhdd.ld A, Fenichel GM. Brachial neuritis following mdn:
for tewnus, and pertussis
reporxolmunsmdr:vimo(thellunmu Pediatric 1997; 99-601—

GUII.LAN-BAM SYNDROME For a discussion on the relation-
ship between tetanus-containing vaccines and Guillain-
Barré syndrome, see Diphtheria and Tetanus Vacdnes,
Pp. 2383.2.

yria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies tetanus vaccine as
not porphyrinogenic it may be used as a- drug of first
choice and no precautions are needed.!

1. The Drug Daabase for Acute Porphyria. Avallable sc: hup:/iwww.
drugs-porphyria.arg {accessed 02/11/11)

Pragnancy. No connection has been found berween use of
tetanus vacdne during pregnancy and either congenital

malformations! or spc as aborton.?
1. Silvein CM, e ol Safety of tetanus toxoid in pregnant women: a
hospital-based 1 study of Bull wHO
1995; 73: 605-8.

2. &lindl[ N. ef al. Tetanus toxcid and spoataneous abomon: is there
) evidence of an ? Lancet 1996; 348: 1098-9,

Inferactions

As for vacdines in general, p. 2375.3.

Tetanus immunoglobulins will neutralise tetanus toxoid
and should not be injected into the same site or in the same
syringe as a tetanus vaccine,

Preparations
Proprickary Preparations (details are given in Volume B)

¥ Arg.: Tetanol; Tetavax; Austral.:
Tet-Toxt; Austria: Tetanol; Chile: Tetavax: CZ.: Alteana; Teta-
nok Tetavax; Ger.: Tetanol; Gr.: Anatoxal-Te-Berna; Tetanol;
Hong Kong. Te Anatoxalt; Tetatox; Tetavax; Hung.: Tetanol;
India: Bett; Ital: Anaterall; Imovax Tetano; Malaysia: TT'
Vacdne; Mex.: Tetamynt; Tetanol Tetinox: Norw.: Tetavax:
NZ: Te Anatoxalt; Tet-Tox: Philipp.: Anatetall; Imatet; T-Vac;
Te Anatoxaly; Tet-vac; Tetavax; Tetliv; Tetox: S.Afr.: Tetavax;
Singapore: Tetavax; Spaim: Anatoxal Tedi; Switz.: Tetanol pur;
Thal.: A I; Bio-TT; Te A 4; Tetavax; TT Vacdne:

2 Heath TG, o 4l Tetanus ip an older popul
Med ] Aust 1996; 164: 593-6.
3. Steger MM.. @ . Vacdnation against tewnus in the elderly: do
d give Lancet

Turk.: Anatetallt; Tetavax; USA: Te Anatoxal.

Ph [T 3

1996; 348 761.
4. Bowie C. Teumus womoid for adults—too much of a good thing. Lancer
1996; 348: 11585-6.
5. Baily G. Are 1he ciderly inadequately protected against 1etanus? Lancrt
- 1996 348 1389-90.
6. Passen EL, Andersen BR. Clinical tetanus despite a ‘protective’ level of
toxin-neutralising antibody. JAMA 1986; 255: 1171-3.
Bowman C, et a/, Tetanus toxoid for adults. Lot 1996; 348: 1664.
. Rethy LA, Rethy L Can tetanus boosting be rejecied? Lancer 1997; 349:
359-60.
9. Sehgal R. Tetanus toxoid for adults. Lencet 1997; 349: 573,
10. Balestra DJ, Littenberg B. Tetanus immunization in adults. JAMA 1994;
2722 1900.
11. Gardner P, LaForce FM. Protection avinsueunus. N Engl ] Med 1995;
333: 599.

Adverse Effects and Precautions

LR

up-to-date. For tetanus-prone wounds, -
globulin (see p. 2420.3) may also be required. Tetanus
vacdne and tetanus immunoglobulin may be given at the
same time, but not at the same site. In the event of injury in
non-immunised persons or if immunisation status is
uncertain, the opportunity is usually taken to start a course
of primary immunisation. Since this provides no immediate
protection, prophylactic treatinent with tetanus immuno-
globulin .is recommended for tetanus-prone wounds.
Suitable antibacterial therapy may also be given (see
p- 209.2). :
References.
. 1. WHO. Teranus vaccines: WHO position paper, Wily Epidem Rex 2006: 75
198~208. Also avallable at: hup://www.who.int/immunization/
wer8120¢etanus May0é_position_paper.pdf (sccessed 30/03/10)

Neonatal felanus. In 1989 WHO adopted a resolution to
eliminate neonatal tetanus after estimates revealed that
worldwide (but excduding China) it was the cause of 800

000 neonatal deaths each year, a figure representing about .

50% of all such deaths in developing ooumns. Comrol of

As for vaccines in general, p. 2375.1.

. Local reacdons, usually after the use of adsorbed
vaccines, and mild systemic reactions may occur. The
incidence and severity of reactions mcreasa with the
number of doses given.

Anaphylaxis and neurological reactions have been
reported rarely.

Although vaccination is usually postponed in patents
suffering from an acute febrile illness, tetanus vaccine
should be given to such patients in the presence of a
tetanus-prone wound.

‘With the exception of the first booster dose of tetanus
vaccine (which is usually given before school entry and
about 3 years after the primary course), further boosters
should not generally be given at intervals of less than 10
years because of an increased risk of severe local reactions.

Effects on the nervous system. Neuropathies have been
..reported rarely with tetanus vaccination. Optic neuritis
and myelitis occurred' in an 11-year-old girl after a rou-

neonatal tetanus may be achieved by.
hygiene during delivery and by ensuring protccnve mmu-

tine b dose. Corticosteroids and immunoglobulin
were given, and both vision and musce power were

The symbol t denotes a preparation no longer actively marketed

Ph. Eus.: :l‘emnus Vracdng {Adsorbed).

Tetanus cmd Inﬂuepza Vaccmes
Vacunas del tétanos y la gripe. "

Profile

Tetanus and influenza vacdnes are available in some
countries for active immunisation.

Preparations
Propristary Preparations (details are given in Volume B)
Single-ingrediant Preparations. Fr.: Tetagript.

Tetanus and Pollomyellhs Vuc:mes ]

#2meew

Hacunas del tétanos  fa poliomielitis..

Profile

Tetanus and poliomyelitis (inactivated) vaccines have been
used in some countries for active immunisation against
tetanus and poliomyelitis.

'I"ck Venom_rAnhsem

Profile

An antiserum is available in Australia for reatment of the
neurotoxic effects of envenomation by the tck Inodes
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holocyclus. The antiserum is prepared from the serum of dogs
that have been immunised with tick venom.

Tick venom antiserum is given by slow intravenous
infusion.

Tick-borme Encephalitis Immunoglobulins
Inmunoglobulinas de la encefalitis transmitida por

garrapats.
ATC — Jo6BB12.

Profile

Preparations containi gai tick-borne
encephalitis are available in some countries for passive
immunisation against the disease.

Pharmacopoeial Preparations
Ph. Eur.: Tick-bome Encephalitis Vaccine (Inactivated).

Trichomoniasis Vaccines
Vacunas de la tricomoniasis.

Profile

A tichomoniasis vacdne containing inactivated Lactoba-
allus spp. is available in some countries for the prophylaxis
of recurrent vaginal trichomoniasis. The vaccine is reported
to stmulate production of antibodies against the aberrant
coccoid forms of the lactobadlli associated with trichomon-
iasis and also, by cross-reaction, against the trichomonads

Tick-borne Encephalitis Vaccines

Vacunas de 13 encefalitis transmitida por garrapatas.
ATC — JO78A01.

Phcnnccopoeias. Many pharmacopoeias. including Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Tick-borne Encephalitis Vacdne (Inactivated);
Vaccinum Encephalitidis Ixodibus Advectae Inactivatum).
A liquid preparation of a suitable strain of tick-borne
encephalitis virus grown in cultures of 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
allowed to freeze, and be protected from light.

The BP 2014 states that Tic/enceph may be used on the
label.

Uses and Administration

A vaccine is available in some countries for active
immunisation against tick-borne viral encephalids.

In the UK, vaccination against tick-bome encephalitis is
recommended for those who anticipate prolonged exposure
to the infective agent, for example persons visiting or
working in the warm forested parts of Europe and
Scandinavia. The vaccine is given by intramuscular
injection in aduit doses of 0.5mi. The primary course
consists of three doses, the second being given 4 to 12 weeks
after the initdal dose, and a third dose 5 to 12 months later.
In children over 1 year of age and below 16 years of age, 3
doses of 0.25 mL of the junior formulation of the vaccne are
given: the intervals between each dose are the same as for
the adult schedule. To achieve rapid short-term protection
in adults and children. the second dose may be given 2
weceks after the first dose. Booster doses for adults and
children at continued risk should be given within 3 years of
the last primary vaccination or booster dose.

References.
L. Demicheli V. et af. Vaccines lor preventing tick-borne encephalids.

Available in The Cochrane Database of Systematic Reviews: Issue 1.
Chichester: John Wiley; 2009 (accessed 18/12/09}.

Adverse Effects and Precautions

As for vaccines in general. p. 2375.1.

Effects on the nervous system. Severe progressive sensori-
motor spastic paralysis occurred in a 54-year-old man after
a second booster dose of tick-borne encephalitis vaccdne.!
Partial recovery was noted after about 6 months.

1. Bohus M, & al. Myelitis after immunisation against tick-borne
encephalitis. Lancer 1993; 342: 239-40.

ia. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, dassifies tick-borne
encephalitis vaccine as not porphyrinogenic; it may be
used as a drug of first choice and no precautions are
needed.!
1. The Drug b, for Acute P . labl

drugs-porphyria.org (accessed wmm)

ae hup:/iwww.

Interactions
As for vaccines in general, p. 2375.3.

Preparations

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Ger.: Booster-Gynatren; Gynat-
ren.

Tularaemia Vaccines
Vacunas de la tularemia.

Profile

A tularaemia vaccine prepared from a live attenuated strain
of Francisella tularensis has been used for active irnmuni-
sation against tularaemia in persons at high risk of
contracting the disease.

Refcrenccs

. Titball R, Oyston P. A vacdne foc tularacmia. Expere Opin Biof Ther 2003;
3: 645-53.

2. Conlan JW. Vacdnes against Francisella tularensis: past. present and
future. Expert Rev Vacoines 2004; 3: 307-14.

3. Oyston PC. Francisells tularensis vacdnes. Vacine 2009; 27 (suppl 4):
D43-D51,

4. Pechous RD, ¢« al. Working toward the future: insighis into Frandisella
tularensis pathogenesis and vacdne development. Microbiol Mol Biol Rev
2009: 73: 684-711.

Typhoid Vaccines

Vacunas de la fiebre tifoidea. -
ATC — JO7APQT; JO7APO2: JOTAPO3.

Pharmacopoeias. Many pharmacopoeias, induding Eur.
(see p. vii), have monographs.

Ph. Eur. 8: (Typhoid Vaccine: Vaccinum Febris Typhoidi). A
sterile suspension of inactivated Salmonella typhi containing
not less than 500 million and not more than 1000 million
bacteria per dose which does not exceed 1 mL. It is prepared
from a suitable strain of . typhi such as Ty 2. The bacteria are
ipactivated by heat. or by wearment with acetone,
formaldehyde, or phenol, or by phenol and heat. The
vaccine should be stored at 2 degrees to 8 degrees, and be
protected from light.

The BP 2014 states that Typhoid may be used on the label.
Ph. Eur. 8: (Typhoid Vaccine, Freeze-dried; Vaccinum
Febris Typhoidi Cryodesiccatum). A frecze-dried prepara-
tion of inactivated Salmonella typhi containing not less than
S00million and not more than 1000 million bacteria per
dose which does not exceed I mL. It is prepared from a
suitable strain of S. fyphi such as Ty 2. The bacteria are
inactivated by heat, or by treatment with acetone or
formaldehyde. Phenol may not be used in the preparation.
The vaccine should be stored at 2 degrees 1o 8 degrees, and
be protected [rom light. It is reconstituted by the addition of
suitable sterile liquid and should be used within 8 hours.
The BP 2014 states that Typhoid may be used on the label.
Ph. Eur. 8: (Typhoid Vaccine (Live, Oral, Strain Ty 214);
Vaccinum Febris Typhoidis Vivumn Perorale (Stirpe Ty 21a)).
A freeze-dried preparation of live S. typhi strain Ty 2la

grown in a suitabie medium. It contains not less than 2 X 10°.

bacteria per dose. It should be stored at 2 degrees to 8
and be protected from light.

Proprietary Preparations (details are given in Volume B)

Single-ingredient . Austria: Encepur; FSME-Immun;
Belg.: FSME-Immun; Camad.: FSME-Immun; China: Sen Tai
Bao (#¥R); Cz: Encepur; FSME-Immun; Denmm.: Encepur;
TicoVac Fin.: Encepur; TicoVac Fr.: Encepur; TicoVac Ger.:
Encepur; FSME-Immun; Gr.: Encepur; Hung.: Encepur; FSME-
Immun; Irl: TicoVac; Ital: TicoVac; Neth.: FSME-Immun;
Norw.: Ticovac; Pol.: Encepur; FSME-Immun; Port.. FSME-
Immun; Rus.: Encepur ( p); Encevir (3 Swed.:

The BP 2014 states that Typhoid(live,oral) may be used on
the label.

Ph. Bur. 8: (Typhoid Polysaccharide Vaccine; Vaccinum
Febris Typhoidis Polysaccharidicum). A preparation of
purified Vi capsular polysaccharide obtained from S. typhi
Ty2 strain or some other suitable strain that has the capacity
to produce Vi polysaccharide. It contains 25 micrograms of
polysaccharide per dose. It should be stored at 2 degreeswo 8

Encepur; FSME-L Switz: El FSME-1 ; UK:
TicoVac.

All cross-references refer to entries in Volume A

degrees and be protected from light.
The BP 2014 states that Typhoid may be used on the label.

Uses and Administration

Typhoid vaccines are used for active immunisation against
typhoid fever. As with many vaccines, the efficacy of
typhoid vaccine is not complete and the importance of
maintaining attention to hygiene should be emphasised to
those travelling to endemic areas.

Typhoid vaccination is advised for Iaboramry workers
handling specimens which may contain typhoid organisms
and for persons travelling to areas where typhoid fever is
endemic. In the UK, vaccination of contacts of a known
typhoid carrier is not recommended; in the USA such
persons are advised to receive the vacdne. Typhoid vaccine
is not useful in controlling outbreaks of the disease in
non-endemic areas.

In the UK, two vaccines are used: a capsular
polysaccharide vaccine for parenteral use, and a live oral
vaccine.

The capsular polysaccharide typhoid vacdne contains
25 micrograms of the Vi polysaccharide antigen per dose. A
single dose of 0.5mL is given by deep subcutaneous or
intramuscular injection. Booster doses may be given every 3
years to those who in at risk. The in children
under 18 months of age may be suboptimal, and the
decision to vaccinate will be governed by the risk of
exposure to infection.

The live oral typhoid vaccine contains an attenuated
strain of Salmonella typhi, Ty 21a, and is given as enteric-
coated capsules containing not less than 2 X 10* bacteria per
dose. A primary immunisation schedule of one capsule
every other day for 3 doses is given.

In the USA, the Vi capsular polysaccharide vaccine and
the live oral Ty 2la vaccine are available. The capsular
polysaccharide vaccine is given intramuscularly similarly to
that in the UK, with a booster dose suggested every 2 years.
For the oral vaccine, 4 doses on alternate days are
recommended for both primary i isation and b
which are given every 5 years if exposure continues.

in areas where typhoid is endemxc WHO advises that
i should be considered as part of the routine
schedules: either the Vi capsular polysaccharide vaccine or
the Ty 2la live oral vaccine should be given to
schoolchildren over the age of 2 years. Immunisation of
the whole community should also be considered during an
outbreak of typhoid; if this is not possible, persons aged 2 to
19 years should be the target group.

References.
1. WHO. Typhoid vaccines: WHO position paper. Wkiy Epidem Rex 2008; 83:
49-59. Also available at: htp: .who.int/wer/. .pdf
(accessed 30/06/10)

Immunisation for travellers. In most developed countries
where typhoid is not endemic, the main use for typhoid
vaccine is for non-immune wavellers visiting endemic
areas. The highest incidence of the discase is assodated
with travel to the Indian subcontinent and parts of tropical
South America, although immunisation is also recom-
mended for travellers to lower risk areas of Africa, Asia,
and south-east Europe. By far the most important form of
protection against gastrointestinal infection is strict atten-
tion to personal, food, and water hygiene, although in
practice this advice is often difficuit to follow.'

None of the vacdnes used has been 100% effective in
preventing disease. Their efficacy has generally been
assessed in field studies in the populations of endemic areas.
Such populations acquire a degree of natural immunity due
to continued exposure and it may not be possible to equate
protection rates in these populations to non-immune
travellers. The live oral vaccine has been shown to confer a
useful degree of immunity in field studies but the dose used
may have been insufficdent to protect pon-immune
individuals. The degree of immunity induced may be
mcreased by r.he use of higher inocula or liquid

liance with dosing and
storage reqmremems may tunhcr limit the efficacy of this
dosage form.

Large field studies have verified the efficacy of the
capsular polysaccharide vaccine but its efficacy has not been

d in non-i However. it does
have the advantage of bcmg glven as a single dose.

Whole-cell vaccines are generally no longer used because
they are frequently associated with adverse effects.

1. WHO. mdugmmmualpm-fmﬁﬂfnn Geneva:
WHO, 2003. Also available at: hntp:
pdf

yph

Adverse Effects and Precautions

As for vacdines in general, p. 2375.1.

Oral live typhoid and parenteral polysaccharide vaccines
have been assodated with fewer adverse effects than
parenteral killed typhoid vaccines and have replaced them
in many countries.

)

Porphyria. The Drug Database for Acute Porphyria, com-

pxled by the Norwegian Porphyria Centre (NAPOS) and
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the Porphyria Cchtre Sweden, dlassifies typhoid vaccines
(live oral and polysaccharide) as not porphyrihogenic
they may be used as drugs of first choice and no pr:mu-

" tions are needed.!

1. The Drug Daubase for Acu

te Porphyria. Available at hnp—.llwww«
drugs-poephyria.org (accessed G2/11/11) . :

Interactions

As for vaccines in general, p. 2375.3.
Conflicting advice has been issued about t.he use of live

oral typhoid vacdnes with antibacterials or antimalarials °

(particularly mefloquine or proguanil). WHO has stated that

all these drugs should be stopped from 3 days before untl 3 -

days after receiving the Ty 21a live oral vaccine. The UK
licensed product information advises a separation of 3 days
for antibacterials, 12 hours for mefloquine (although
licensed product information for mefloquine recommends
at least 3 days), and 3 days for other antimalarials (but the
fixed-dose combination of atovaquone and proguanil may
be given with the vaccine). The US product information has
indicated that mefloquine (and chloroquine) can be given
with the vaccine but that proguanil should only be taken 10
days after the vaccine. US licensed product information for
floquine, however, advises waiting at least 3 days after
vacdnauon is completcébdore starting mefloquine.

b Typhim Vi Vivotif: “Chile Typhim Vi Vivouf China:
Typhim Vi (8 Vi); Cz.: Typherix; Typhim Vi; Denm.: Typher-

ix; Typhim Vi; Vivotif; Fin.: Typherix; Typhim Vi; Vivott; Fr.:

Typhetix; Typhim Vi; Ger.: Typheri Typhim Vi; Typhoral L
Gr.: Typherix; Vivotif Homg Komg: Typherixi; Typhim Vi;
Vivotit; Himg.: Typherix; Typhim Vi India: Biovac 'l’ypho:d:
Typhim Vi Typhorai; Vactyph; Indow.: Typ!
Vivotif; Irl.: Typherix; Typhim Vi; Israek: Typherix; Typhim Vi;
Ital.: Typherix; Typhim Vi; Vivotif Malaysia: Typherix; Typhim
Vi; Vivotif; Neth.: Typherix: Typhim Vi; Vivouf: Norw.: Typher-
ix; Typhim Vi; Vivotif; NZ: Typh-Vax; Typherix: Typhim Vi;
Vivotif; Philipp.: Typherix; Typhim Vi; Vivotf: Pol.: Typhim Vi
Port.: Typherix; Typhim Vi; S.Afr.: Typherix; Typhim Vi; Singa-
pore: Typherix; Typhim Vi; Vivouf; Spaim: Typherix Typhim
Vi Vivotif; Swed.: Typherix; Typhim Vi; Vivotf; Switz: Vivouf;
Thai: Typbar, Typhim Vi Vivotff; Twrk: Typhimi; UK:
Typherix; Typhim Vi; Vivotif; USA: Typhim Vi; Vivoul.

Ph. Bur,: Freeze-dried Typhoid Vaccine; Typhoid Polysaccharide
Vacdne; Typhoid Vaccine (Live, Oral, Strain Ty 21a); Typhaid
Vacdine.

Vaccinia Immunoglobulins

Inmunoglobﬁhnas cantra el vnrus de Ia vacuna '
ATC—J06BBO. -» :
UNI — 7UB44759TD: (human vacinia vnus :mmunoglobulin}

jas. Many pharmacopoeias, induding US,
have monographs.
USP 36: (Vacdnia Immune Globulin), A sterile solution of
globulins derived from the plasma of adult human donors
who have been immunised with vacdnia virus (smallpox
vaccine). It contains 15 to 18% of protein, of which not less
than 90% is gamma globulin. It contains glycine as a
stabilising agent, and a suitable antimicrobial agent. It
should be stored at 2 degrees 10 8 degrees.

Profile

Vaccinia immunoglobulins have been used intramuscularly
for the treatment of dinical complications of smallpox
vaccination. They are not effective for postviral encephalitis.
An intravenous vaccinia immunoglobulin is available in the
USA.

References.
1. Hopiins RJ, ¢t al. Safety and ph: ki h of
vaccinia immune globulin in healthy volunteers. Clin Infeet Dis 2004: 39¢
75966,

2. Hopkins RJ, Lane JM. Clinicsl efficacy of inmammscular vacdania
hmmone globulin: a Mherature review. Clin Infeg Dis 2004; 39: 819-26.

Immunoglobulins

Varicella-Zoster

WIS DL
gl )

ios. Many harmacupoeias. lnduding Eur

(see p. vii) and US, lnve monographs.

Ph. Bur. 8: (Human Varicella Immunoglobulin; Immuno-
globulinum Humanum Varicellaé). A sterile lquid or
freeze-dried preparation containing immunoglobulins,
mainly immunoglobulin G (IgG). It is obtained from plasma
from selected donors having specific antibodies against
Herpesvirus varicellae. Normal immunoglobulin may be
added. It contains not less than 100 international units/mL.
The liquid and freeze-dried preparations should be stored,
protected from light, in a colourless, glass container; The
freeze-dried preparation should be stored under vacuum or
under inert gas.

Ph. Eur. 8: (Human Varicella Immunoglobulin for
Intravenous Administration; Immunoglobulinum Huma-
num Varicellae ad Usum Intravenosum). A sterile liquid or
freeze-dried preparatdon containing immunoglobulins,
mainly immunoglobulin G (IgG). It is obtained from plastna
from selected donors having antibodies against human
herpesvirus 3 (varlccﬂa-zosxe.r vims l) Human normal
immunoglobulin for intr: fstration may be
added. It contains not less than 25 international units/mL.
Storage requirements are similar to those for Human
Varicella Immunoglobulin, except that the freeze-dried
preparation is stored at a temperature not exceeding 25
degrees.

USP 36: (Varicella-Zoster Immune Globulin). A sterile
solution of globulins derived from the plasma of adult
donors selected for high titres of varicella-zoster antibodies.
It contains 1510 18% of globulins, of which not less than
99% is immunoglobulin G with traces of immunoglobulin A
and immunoglobulin M. It contains glycine as a stabilising
agent and thiomersal as a preservative. It contains not less
than 125 units of spedific antibody in not more than 2.5 mL
of solution. It should be stored at 2 degrees to 8 degrees.

Uses and Administration

Varicella-zoster immunoglobulins are used for passive
immunisation against varicella (chickenpox) in susceptible
persons considered to be at high risk of developing varicella-
assodated complications after exposure to varicella or
herpes zoster (shingles).

In the UK, varicella-zoster immunoglobulins are
rec ded for individuals who are at high risk of severe
varicella and who have no antibodies to varicella-zoster
virus and who have significant exposure to chickenpox or
herpes zoster. Those at increased risk include immunosup-
pressed patients, neonates including those whose mothers
develop chickenpox (but not herpes zoster) in the period 7
days before 10 7 days after delivery, and pregnant women.
Varicella-zoster inmunoglobulin does not prevent infection
when given after exposure but may modify the course of
disease. Treatment with antivirals may be necessary in
severe disease (see p. 956.2).

The doses, given by deep intramuscular injection, of the
varicella-zoster immunoglobulin available in the UK are:
250 mg for children up to 5 years of age; 500 mg for those
aged 6 10 10 years; 750 mg for those aged 11 to 14 years; and
1g for all those 15 years of age or older. A further dose is
required if a second exposure occurs more than 3 weeks
later. Varicella-zoster immunoglobulin should be given as
soon as possible and not later than 10 days after exposure.
Preparations of normal immunoglobulin for intravenous
use may be used to provide an immediate source of
antibody.

Adverse Effects and Precautions

As for i L, p. 2373.2.

Tohiline i
gl bulins in g

Interactions
As for immunoglobulins in general, p. 2373.2.

Preparations
Proprietary Preparafions (details are given in Volume B)

Preparations Single-ingredient Arg.: Vasitect: Austria: Varitect;
Canad.. VatiZIG; Ger.: Varicellon; Varitect; Gr.: Varitect: Hong
o Kong: Varitectt; Irl.: Varitecrt; Israet Varitect; Ital.: Varitect;
Phomacopoeial Preparations Neth.: VariQuin;-Pol.: Varitectt; Port.: Varitect; S.Afr.: Vazi-
USP 36: Vaccinia Immune Globulin. gam; Singapore: Varitect:; Switz.: Varitect; Thai.: Varitectt:
Turk.: I igt: Varitect; USA: Varizig.
The symbol 1t d ap ion no longer actively marketed

3ol P .
Ph. Eur: Human Varicella & lobulin for
Administradon; Human Varicella Immunoglobulin;
USP 36: Varicella-Zoster immune Globulin,

Varicella-Zoster Vaccines

Pharmacopoeios. Many pharmacopoeias have monographs
induding Ewr. (see p. vii), -

Ph. Bur. 8 (Shingles (Herpés Zoster) Vacdne (Live);
Vaccmnm Zonae Vivum) A freeze-dried preparation of a

dstrain of h h 3grownin
cultures of human dlplold cells, The culture medium may
contain suitable antbiotics at the effective

concentration. 1t is Teconstituted immediately before use
to give a dear or slightly opalescent liquid, almost white
suspension, or pale yellow liquid that may be coloured
owing to the presence of a pH indicator. It is intended for use
in adults. The dried vaccine should be stored at 2 degrces to
8 degrees. Protect from light.

Ph. Eur. 8: (Varicella Vaccine (Live); Vaccinum Varicellae
Vivumy). A freeze-dried preparation of a suitable attenuated
strain of human herpesvirus 3 grown in cultures of human
diploid cells. The culture medium may contain suitable
antibiotics at the smallest effective concentration. It is
reconstituted immediately before use to give a dear liquid
that may be coloured owing to the presence of a pH
indicator; it may contain a stabiliser. The dried vaccine
should be stored at 2 degrees to 8 degrees. Protect from light.
The BP 2014 states that Var(Live) may be used on the label.

Uses and Administration

Live attenuated varicella-zoster vaccines may be used for
active immunisation against varicella (chickenpox) and
herpes zoster (shingles).

In the UK, vacdnation against varicella is recommended
only for persons considered to be at high risk of contracting
the infection or highly susceptible to any complications it
might cause; such patents incude susceptible healthcare
workers, and healthy contacts of immunocompromised
patients when continuing dose contact is unavoidable.
Children from 1_year of age and adults may be given two
doses (of 0.5mL each), ecither intramuscularly or
subcutmeously (depending on the product used); doses
must be given 4 to 8 weeks apart.

In the USA, a 2-dose vacdnation regimen against
varicella is recommended as part of the primary immuni-
sation schedule of infants and children (see under Vaccines,
P- 2373.3). The first dose of 0.5 mL is given subcutaneously
to children aged 12 to 15 months and the second dose at4 to
6 years of age, Routine vacdnation is also recommended for
persons over the age of 7 years without evidence of
immunity; two doses are given at an interval of at least 3
months in those aged 7 to 12 years 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 vaccine {(containing a
minimum of 19400 plaque-forming units) against herpes
zoster is recommended for persons 60 years of age and
older. A single dose of 0.65mL is given subcutaneously. In
the UK. use of this vaccdne is recommended for adults aged
70 years old.

A combination vaccine of measles, mumps, rubella, and
varicella (MMRYV) is available in the USA for use in children
aged 12 months to 12 years.

References.
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Resulis of studies of varicclla -zoster vaccines for active
i jon against chickenpox in healthy and leukaemic
children have be:n largely favourable. Protective efficacy
in healthy children appears to be over 90%. In healthy
adolescents and adults, adding a second dose 4 or 8 weeks
after the first inareased seroconversion rates from about 70
to 80% to 97% or better.! A protective efficacy of about
85% has been reported in leukaemic children given one
dose of varicella-zoster vaccine*? and interruption of
chemotherapy for vaccination does not appear necessary in
terms of immunogenicity of the vaccine.24

The duration of immunity after a 1-dose regimen for
active immunisation against chickenpox is also under
debate; despite at least 70 to 90% efficacy, some consider
that a single dose does not provide sufficient herd immunity
levels 1o prevent outbreaks, especially in school sctﬂngs 56
Initial studies show that the i i
infection with wild type virus is superior to that induced by
the vacdne. In one study,® antibodies were absent jn about
one-quarter of all vacdnees (both leukaemic children and
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healthy adults) 1 year after a second dose of vaccine, but
were still present after up to 6 years in all those who had
breakthrough varicella infection.

However, immunity to varicella-zoster is complex
depending not only on circuladng antibody but also on
cellular immunity and secretory antibody. Thus, although a
person may become seronegative after vaccination,
protection from varicella may remain, albeit partial.? Both
humoral and cell mediated immunity have been shown to
persist for up to 20 years after vaccination.” Leukaemic
children seen up to 6 years after immunisation have
continued to be well protected? and varicella in previously-
vaccinated persons is usually mild.>¢

Surveillance data collected from 11356 children in the
USA between 1995 and 2004 found that annual rates of
breakthrough varicella increased significantly with time.
Children aged 8 to 12 years at the onset of disease who had
been vaccinated 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 previousty.®
The efficacy of a 2-dose vaccination 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
were 3.3 times less likely to develop varicella more than 42
days after vaccination than those who had received a single
dose. During the 10-year follow-up period most break-
through cases occurred in years 2 to 3, for both treatment
regimens. No breakthrough cases were reported in years 7
to 10 for those who received the 2-dose regimen, while 10
cases were reported for those who received the 1-dose
regimen. Since June 2007 the US Advisory Committee on
Immunization Practices {ACIP) has recommended that
children between the ages of 4 and 6 years receive a second
dose of varicella vaccine.®

A systematic review suggests that variceila-zoster vaccine
may prevent or modify varicella if given to children within 3
days of exposure to the infection.!® it may be useful as an
adjunct to varicella-zoster immunoglobulin. The reatment
of varicella-zoster infections with antivirals is discussed on
p- 956.2.

One concern of varicella-zoster vaccination has been the
possibility of an increased risk of herpes zoster (shingles)
in immunised children. Although herpes zoster has been
reported in vaccinated persons, a study involving 346
leukaemic children and 84 matched controls concluded that
the incidence of herpes zoster following varicella-zoster
vaccine was no greater than that following natural varicella
infection.”! The study did suggest that the risk of herpes
zoster may be lowered by vaccination but this must be
confirmed by long-term follow-up. Postmarketing surveys'?
of almost 90000 vacdne redpients also showed a low
incidence of herpes zoster. The vaccine strain of varicella-
zoster virus is transmissible, particularly from vaccinees
who develop a rash. There is no evidence of reversion to
virulence of the vaccine strain with secondary transmission.

Another concern is that vaccination of children could
result in more severe infections in later life after immunity
has waned. However, studies have shown that in general
varicella is less severe in previously immunised than in
non-immunised patients.!>14

The risk of zoster increases with age reflecting the
waning of the spedific cell-mediated immunity to the virus.
Thus, the use of a high-potency varicella-zoster vaccine has
been investigated in elderly subjects.'*!8 [n a randomised,
double-blind, placebo-controlled study in over 38000
subjects aged 60 years or more the vaccine reduced the
burden of illness due to herpes zoster by 61.1% and the
incidence of herpes zoster and of postherpetic neuralgia by
51.3% and 66.5% respectively.!” A high-potency varicella-
zoster vaccine is recommended by some authorities for ail
people 60 years of age and older,'*!? including those who
have already had an episode of shingles.'® The efficacy of the
varicella-zoster vaccine in preventing further infections in
such patients has not been shown in clinical studies,?®
although immunogenicity of this vaccine 4 weeks after
vacdnation has been shown.?!

1. Kuter BJ, et al. Safery, ility. and i
of Oka/Merck varicella vaccine (Varivax) in healthy nd.olucmls and
adults. Yacine 1993; 13: 967 72.

2. Gershon AA et al. Persistence of immunity to varicella in children with

with live varicella vaccine. N Engl J
Med 1989; 320: 892~7.

3. Gershon AA. e al. Live attenuated varicells vaccine: protection in
healthy adults compared with leukemic children. J infit Dis 1990; 161:
661-6.

4. Arbeter AM, ¢ al. Immunization of children with acute lymphoblastic
leukemia with live auenuated varicela vacdne without compiete
suspension of chemotherapy. Pediatrics 1990; 85: 338-44.

5. Lopez AS, e al. One dose of varicella vacdne does ot prevent school
outbresks: is it ime for a second duse? Pediatrics 2006; 117: 2253—4. Full
version:  hitp:
{accessed 06/07/01)

6. CDC. Prevention of varicells: recommendatdons of the Advisory
Commitiee on Immunizadon Practices (ACIP). MMWR 2007; 56 (RR-4):
1-40. Also available at: hup:/iwww.odk.| gvvlm.lnwx/PDFIrr/rrSMpdf
(mccessed 06/07/07)

7. Asano Y, et al. and reason: Yy follow-up of
protective immunity of the Oka strain live var!cella vaccine. Pedutmr
1994; 94 524-6.

cgi/reprint/11

All cross-references refer to entries in Volume A

8. Chaves SS, ¢ al. Loss of vacdne-induced immunity to varicella over
time. N Engl J Med 2007; 336: 1121-9.

9. Kuter B, et al. Ten year follow-up of healthy children who received one
or two injections of varicella vaccine. Pediatr infect Dis J 2004: 23: 132-7.

10. Macartney K. Mdntyre P. Vacdnes for post-exposure prophylaxis
against varicella (chickenpox) in children and adults, Available in The
Cochrane Daubase of Sysiematic Reviews Issue 3. Chichester: John
Wiley; 2008 (accessed 18/12/09).

11. Lawrence R, et al. The risk of zoster after varicella vaccination in children
with leukemia. ¥ Engl J Med 1988; 318: 543-3.

12. Black S. o al. Postmarketing evaluation of the safety and effectiveness of
varicella vaccine. Pediatr Infect Dis J 1999; 18: 1041-6.

13. Watson BM, & af. Modified x in children immunized with the
Oka/Merck varicella vaccne. Pediatric 1993; 91: 17-22.

14. Bemstein H.'H. ¢t al. Clinical survey of narurai varicella mmpared with

h varicells after with llve Oka/
Merck varicella vaccine. Pediatrics 1993; 92: 833-7.

15, Sanford M, Keating GM. Zoster vaccine (Zostavax): a review of is use in
preventing herpes zoster and postherpetic neuralgia in older aduits.
Drugs Aging 2010; 27: 159-76.

16. Keating GM. Shingles (herpes zoster) vacdne (Zostavax(}): a review of
its use in the prevention of herpes zoster and postherpetic neuraigia in
adults aged 50 years. Drugs 2013; 73: 122744

17. Oxman MN, ¢f /. A vacdne to prevent herpes zoster and postherpetic
neuralgia o older adults. N Ens/ J Med 2005; 352: 2271-84.

(8. CDC. Prevendon of herpes zoster: recommendations of the Advisory
Commiuee on [mmunization Practices (ACIP}. MMWR 2008; 57: 1-30.
Also available av hup:// .cde.g pr
rr5705ai.hum (accessed 12/02110)

19. Public Health England. Shingles vaccine special edition (issucd

Preparations
Propriefary Preporations (details are given in Volume B)

Single-ingredient Preparafions. Arg.: Varicela Biken; Varilrix;
Austral.; Varilrix; Varivax; Zostavax; Austria: Varilrix; Varivax;
Zostavax: Belg.: Provarivax: Varilrix; Braz.: Vacna Contra A
Varicela (Virus Atenuado). Vacina Contra Varicela; Canad.:
Varilrix; Varivax: Zostavax: Chile: Biken: Varilrix; China: Huili-
wei (BIZH#); Varilrix (BFH); Wei Zhi Wei (2142); Weiruile
(R F); Cz: Vanlrix; Zostavax: Denm.: Varilrix; Fin.: Varilrix;
Pr.: Varilrix; Varivax; Ger.: Varilrix; Varivax; Zostavaxt; Gr.:
Varilrix; Varirix: Varivax; Hong Kong: Okavax; Varilrix; Vari-
vax; Hung.: Varilrix; India: Okavax; Varilrix; Varipoxt: Indorn.:
Okavax; Varilrix; ri.: Varivax; Zostavax; Israel: Varilrix; Zosta-
vax; Mal.: Variltix; Varivax; Malaysia: Okavax; Varilrix; Mex.:
Okavax; Varilrix: Varivax; Neth.: Provarivax; Zostavax; Norw.:
Varilrix; NZ: Varilrix; Varivax; Zostavax; Fhilipp.: Okavax; V-Z
Vax; Varilrix; Pol: Varilrix; Zostavax: Port.: Varilrix: Varivax;
Zostavax; Rus.: Okavax (O ; Varilrix {Bap SAfr.:
Varilrix; Singapore: Okavax; Varilrix: Spain: Varilrix; Varivax;
Swed.: Varilrix; Switz: Varilrix; Varivax; Zostavax; Thai.: Oka-
vax; Varilrix; Turk: Okavax; Varlrix; UK: Varilrix; Varivax;
Zostavax: Ukr.: Varilrix {Bapwnpuxc); USA: Varivax; Zostavax;
Venez.: Varilrix.
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Adverse Effects and Precautions

As for vacdnes in general, p. 2375.1.

Varicella vaccines for active immunisation against
chickenpox are generally well tolerated. Rashes may occur
at the injection site and generalised varicella-like rashes
elsewhere have been reported. The vaccine strain of virus
can become latent, which could result in late development
of zoster infections, but the incidence of herpes zoster is
lower after vaccination than in an unvaccinated population.
Breakthrough cases of chickenpox have been reported after
single- and 2-dose vaccination regimens, but were in most
cases milder. The inddence of breakthrough varicella is
markedly lower after the 2-dose regimen.

High potency varicella vaccines licensed for active
immunisation against herpes zoster (shingles) should not be
used for active immunisation against varicella (chicken-
pox). Such vaccines are contra-indicated in patients with a
history of anaphylactic reactions to neomycin or gelatin.

Transmission of the vaccine strain of the virus may occur
rarely between those who developed a varicella-like rash
after vacdnation and susceptible contacts. The vaccines are
contra-indicated in patients with severe immunosuppres-
sion and those with active untreated tuberculosis should not
be vaccinated.

General references.
1. Black 5. &t al. Postunarketing evaluation of the safety and effectiveness of
varicella vacdne. Pediatr infect Dis J 199%; 18: 1041-6.
2. Simberkoff MS. er al. Safety of herpes zoster vaccine in the Shingles
Prevention Study: a randomized trial. Ann fntern Med 2010; 152: 545-54.

Effects on the eye. See Effects on the Nervous System,
below.

Effects on the nervous . Twenty months after
immunisation with varicella-zoster virus vaccine a 3%-
year-old immunocompetent child developed herpes zoster
opthalmicus and encephalitis; molecular analysis con-
firmed the vaccine strain as the causative agent. The child
made a full recovery with no neurologic sequelae after
treatment with intravenous and topical aciclovir.!

1 Chwllans G, eral. Vu:c‘.. herpes zoster icus and
in ap i  child. Pediotrics 2010; 125: 807.
Full vemsion: tp:. cgli 125741969

{accessed 10/11/10}

Pregnancy. Normally occurring varicella zoster infection
mnay cause fetal harm, therefore as a precautionary mea-
sure, vaccination of pregnant women against varicella is
generally contra-indicated; advice is also given to avoid
pregnancy for 3 months after the last dose of vaccine.
However, surveillance of women inadvertently vaccinated
during pregnancy has not identfied any increased risk,
either in terms of congenital varicella or for congenital
abnormalities.

It shouid also be noted that the vacdne strain of
varicella-zoster virus is transmissible, particularly from
vaccinees who develop a rash.

Interactions
As for vaccines in general, p. 2375.3.

Ph. Eur.: Shmgks {Herpes Zoster) Vaccine {Live): Varicella
Vaccine {Live).

Yellow Fever Vaccines

Vacunas de la fiebre amarilla.

ATC — JO78L01.

UNII — 466010AM77 (vellow fever virus anngen) PY4EET359T
(vellow fever wms Iive antigen).

Pharmacopoeias. Many pharmacopoeias, including Eur.
{see p. vii), have monographs.

Ph. Eur. 8: {Yellow Fever Vaccine (Live); Vacdnum Febris
Flavae Vivum). A freeze-dried preparation of yellow fever
virus derived from the 17D strain and grown in fertilised
hen eggs. It is reconstituted immediately before use. It
should be stored at 2 degrees to 8 degrees and be protected
from light.

The BP 2014 states that Yel(live) may be used on the label.

Uses and Adminisiration

Yellow fever vacclnes are used for active immunisation
against yellow fever. Immunity is usually established within
about 10 days of administration and persists for many years.
Only one dose is required for immunisation and is given by
deep subcutaneous injection; the dose (0.5mL) is the
volume containing at least 1000 mouse LDs, units.

In the UK, immunisation against yellow fever is
recommended for laboratory workers handling infected
material, for persons travelling through or living in areas of
infection, and for travellers entering countries which
require an International Certificate of Vaccinadon. The
immunity produced may last for life although offidally an
International Certificate of Vaccination against yellow fever
is valid only for 10 years starting 10 days after the primary
immunisation and only if the vaccine used has been
approved by WHO and given at a designated centre.

Vaccination under 9 months of age is not generally
recommended {see Adverse Effects and Precautions,
p.2425.1).

General references.

1. Barrert ADT. Yellow fever vaccines. Biniogicals 1997; 23: 17-25.

2. WHO. Yeliow fever vacdne: WHO position paper. Wkiy Epidem Rec 2003;
T8: 349-59. Also available ac hup://www.who.int/wer/2003/en/
wer7840.pdf (accessed 30/06710)

3. Bamert ED. Yellow fever: epidemioiogy and prevention. Clin Infea Dis
2007; 44: 850-6.

4. Barrent AD, Teuwen DE. Yellow fever vacdne - how does it work and
why do rare cases of serious adverse evenis take place? Curr Opin
Iwmuriof 2009; 21: 308-13.

5. CDC. Yellow fever vaccine: recommendations of the Advisory
Commilee on Immunizaton Practices (ACIP). MMWR 20}0; 59 (RR-
7): 1-27. Also available ar: hup://www.cdcgov/mmwr/pdffer/Tr5907.
pdf {accessed 02/09/10)

Immunisation schedules. The 17D (Rockefeller) yellow
fever vaccine is now the only yellow fever vacdne pro-
duced.!? The quantity available in the world has been lim-
ited and its relatively short half-life does not permit the
accumnulation of large stocks. The demand for the vaccine
is also somewhat irregular, being suddenly high during
epidemics and low during inter-epidemic periods.

In Africa and in South America two different swrategies
for yellow fever immunisation have been followed.!?
Firstly, an emergency immunisation programme takes
place once an outbreak has begun, in an attempt to limit the
spread of infection by immunising all persons. in the focus,
regardless of their former ir status. One disad
is that immunity does not appear until 7 days after
immunisation and deaths may be expected to occur in the
interim period. Secondly, a routine mass immunisation
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