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Summary

sl ()4

In this prospective study 29 pregnant women and 17 non-pregnant women (paired and matched
controls) received post-exposure rabies prophvlaxis with Purified Verocell rabies Vaccine, PVRV (verorab)
by Fasenregimen as approved by World Health Organization. The pregnant women group was regularly
monitored throughout the pregnancy by Obstetricians, Ultrasonologists and Phy sictans and

serocon erston was monitored throughout the pregnancy.

Inall, 106 doses of PV'RV administered to pregnant women and 59 to the control group did not produce
any adverse ettects. The health of the pregnant women was normal throughout and thev delivered babies
which were healthy, free tromy any congenital defects and had normal growth and development during,
mtancy as assessed by pacdiatrician. The vaceine was immunogenically efficacious in both the groups
asallwomen had protective rabies neutralizing antibody titres (> 0.5 1U/ml) from day 14 till day 365 ot
tollowup. Inconclusion, Purified Verocell rabies Vaccine (PVRV, Verorab) by Essen regimen is safe and

ctticacious m pregnant women.

Introduction

Rabies is endemic in India as about 30,000
persons die annually which accounts to 609 of 50,000
deaths gioballv (AW HO, 19973, The principal vector is the
dog and itis estimated that there are about 22. 25 million
dog= in India (for a population of about 1000 million)
thus constantly exposing the people to the risk ot rabies
and often pregnant women are also exposed to the
infection following dog bites. The Semple vaccine,
prepared out of sheep brain and inactivated by Beta-
Propiolactone (BP1) continues to be the mainstay of anti-
rabies treatmenteven todav. Itinvolves a series of upto
4 paintul dailyv injections (primary course) in the
antertor abdonmunal wall and in pregnant women it is
injected m the thigh oriterscapular region. However,
modern anti rabies vaccines are also available in the
marketviz Human Diploid Cell vaccine, HDCV (MIRV),
Puritied Chick T mbryo Cell (PCEC, Rabipur) vaccine and
Purified Verocell rabies Vaccine (PVRY, Verorab and
Verovan-Ry which are administered in the arm

intramuscularly. These vaccines are approved by World
Health Organization (whereas the Semple’s vaccine is
recommended for discontinuation) and pregnancy is no
contraindication to their administration. But many
obstetricians are reluctant to administer anti-rabics
vaccines to pregnant women fearing endangering the
foetus and affecting the health of the pregnant women
and possible adverse influence on the outcome of the
pregnancy. Infact, all anti-rabic vaccines, including even
the Semple vaccine are inactivated vaccines and
considered safe in pregnancy. But very few documented
studies arc available demonstrating their satety and
cfficacy in pregnancy. Till date these include case reports
from Germany (Cates W. Jr., 1974 and Fescharek Retal,
1990), Varner et al, 1982, detailed report trom Thailand
(Chutivonge & Wild 1989 and 1995) and very recently
from India by us (Sudarshan et al, 1999).

Hence this non-randomized controlled
prospective clinical trial was aimed to demonstrate the
effect viz. safety and efficacy of Purified Verocell Rabies



Vacome N\ erorabim pregnant women with reference to
ther healthy mtrauterme growth of toctus, outcone of
pregnancy, grow th and development ot the babies born

and mmune response.
Materials and Methods

sclechion ot pregnant women and controls:
fventy nme pregnant women woith history ot anmmai
brtes and seekimg anti-rabies treatment were meluded
atter obtamimyg intormed consent and as per the
suldehnes of the ethics committee. Contirmation of carly
pregnancy inone case was done by BELISA test of urine
samples Aot them were subjected to an ultrasound
oxamination LT ORA =630 machine. sith three probes
ol 35 megaherts carved probe, 35 megahertz hinear probe
and 25 mewabierts prober by sonologist, first at the time
ot recrutment and the second at 200 week of pregnancy
ar Later as per the advice ot the obstetrician in the KIMS

Hk\\}‘ltd].

SOV enteen NON-Pregnant swomen vizo women in
reproductive age group, unmarried or widowed or
married and usimy amy family planning method with
history ot anmmal bites and seekimg anti-rabies treatment
were also recraited atter matchimye themoawith the cases
i pregnant women for age, socio-economic status
cas por modified Kuppuswamy Scale) and number oi

doses of PY RN received (either 3 or 3 doses).

Anti-rabies Treatment: Al ot them recenved the
treatment as per the WHO guidelines and recerved five
doses ot PYRY (Nerorabiintramusculariy m deltord as
per Fssen regimen on davs 0, 3, 7 14 and 30 (WHO,
[vo2 Wherever needed all the wounds were washed
under runnimg tap water with detergent soap and
applicd with weak tincture iodine or spirit depending
on the sites The vaccine was stopped atrter 3 doses if the
Diting animal was tound normal and alive atter 10 davs
observation pertod. However, none recerved rabies
immunogtobulin (RIGYas Fguine RIG was notavailable
and Fluman RIC was too expensive and women could

not attord it

Follow up: Al the subjects vizs pregnant women and the
control group were continuoushy monitored clinically
by the obstetricians, phyvsicians and ultrasonologists in
the hospital and by house visits by resident interncees
particulariy for any possible adverse events. In case of
pregnantwonmen, as far as possible institutional delivery
was cncouraged and tollowing delivery all the babies
bornwere regalarhy tollowed up particularly for growth
and dovelopment by pediatricians in the KIMS Hospital,
fstimation of Rabies Neatralizing Antibody Titres: The
patient ~ blood was collected on day 0O (before

Rabies Vacoore Dy Progiian

vacamnationy [, 90 istand oS atter vac viror

rabics neutralizig antibody titres swere fow e
Mouse neutralization Test ENIN T rasads ocatoed by W o
at National Nental Tlealth oo

Neurosciences, Bangalore. similariv. blood samplesoaon

Institute of

collected from some babics born atier obtaimim
permission from therr mothers swho recened PYVRY
during pregnancyy on davs o iday of teve T

Y(),
Results

Protile of subjects: NMajority ol the prognan
women (n=29) were vouny adults viz mican ace 25
vears (range 18-35 vearsy. They belonwed to the apgec
and middle socto-cconomic class. Frghteen o2 1o
multiparous and 13 (448" were i second Brme o
presnancy at the te of recrutment. Oy S 17
women gave history ot abortions or coniphoations o
therr previous pregnancies. However Frolys oo
were lost to tollow up duc to mugration trom the o, o

Thecontrols vizonon-pregnantwomentn [ owereal

-

yvoung adults vizo mean age 235 vears trance IS 3o
Majority belonged to upperand nuddle L oo

Anti-rabres treatmoent Inocase ol g oreon o
women except forone case otvat bite albwerc eoposed
dog bites. The classification o brtes accordimg to W e
guidelines revealed that 23 (7930 subyect - belonoed oo
category ITexposure and 6 (207701 to categors HTexposur
In 20 (68.9"0) subjects the biting arimmal sva~ abive ot i,
end of 10 davs observation pertod necessitatimg cnh
doses of vaccine on davs 0, 3 and 7o I cose of contro

group allwere exposed to dog bites, Ts20b vhelonon

to class IT and 3 (176700 to clas< T ITn 1Y 7o cos
onlv 3 doses of PVRN were given as the doe voas heatt,

and alive atter 10 davs of observation

Acceptability and Tolerance ot the Vacdine (Lable
Allsubjectsvizs pregnantwomen and contiols wccopnes
the vaceme when the risk of rabies and the snow i sated

and tolerance of the vacame in the genciad popubat
and the protocol of treatment swere explaned to thon
During the course ot treatment none ot the prevaon,
women complamed of any side ettects fo the vacon

which waswell tolerated. Flowoever i the controlvroag
2women (117
stde effects viz, fever and headache, swhiuch wore nod

o) CNPeTTenee (ranstent, minor, sy steinn.
and self limited and subsided swithout any freatment

Safety of the vaccine in relation to pregnancy (tables 1t
1 and IV): In addition to the mordence of ady erse oy e

to the vaccine in pregnantwonmen, possible CHects o
vaccme on the intrauterine growth of the foctus outeor
of pregnancy and on the growth and developnont o
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Pabies born v ere also =tudied.

[able -
Adverse Reactions to PVRV (Verorab) in Pregnant
Women and their matched controls

Particulars Pregnant Controls
Women

Nos ol Subjects oY 17

N ot doses of 106 59

VRN (N erorab

recen ed -

Focal readtions Nil Nil

Systemie effocts Nil 2

Fwo women complamed of transient fever and
headache which were <ot limiitoy and subsided

vorthout any treatment.

I atotal or 72
ol T doses of PUYRN were myected upto 20 weeks of

29 precnant women 1able

gostation ot winch precisely 300128270 doses were
mjected durmg the tivst trimester vize the crucial period
ob organovenests There were no congenital anomalies
cither prior to or during the course of pregnancy or later
i the babies born to these pregnant women. Besides,
another 18 (45270 doses were myected during 20
frimester, the pertod of fetal growth and development
and 28 (2e.670 doses were injected during 37 trimester,
the pertod ot tetal maturation. The mtrauterine growth,
desclopment and maturation was normal in all subjects
as monitored by pertodic ultrasound examimations,

Table 11
Doses ot PVRV (Verorab) Administered During
Ditferent Gestational Age of Pregnant Women (N=29)

Doses of PVRV

Gestational injected
Age in weeks No. oy,

4 =3 5 17
Sin=3 n 6.6
2 s 169
loin-71 s 16.9
20— 04 276
24—+ 06 57
283 [0 95
2= ) ys
364 5 0% 76
Total 106 100.0

n=numbuer of pregnant women

Note: A administration of Verorab was a course ot
mjecttons given ondav O ¢ impectiony, 3,7, 14, and 30
the trigures m parenthesis indicate the actual number of
prognant wonmen who recenved a specitic number of
\crorab doses mjections during a particular gestational

Jl1

age.

clable i thic

vaccinees was normal and uneventtud and correspond

The outcome of pregnancy

well to the prevailing obstetric outcomue situation
local population. Al the pregnant wonien wen
otherwise healthy and arc alive even todan

Table-II1
PVRYV (Verorab) in Pregnancv: OQutcome of Pregnanacy
in Vaccines

No. of Subjects 29
Lost to followup
No. of deliveries
¢ Safe vaginal o

e Cacsarean .
No. of abortions Nt
No. of miscarriages ol
No. of stitl burths tetal Nl
deaths

Table-1V
Effectof PVRV (Verorab) on Babies Born to Pregnant
Vaccinees

No. of pregnant 25
vaccines

No. of babies born 26
No. of twins born fpar

Sex of babies born 13 Doy ard 13 i

Birth Weight (babies:

* Mean RSN

¢ Range [N RN
Apgarscore (babices)

>6/10 at 17 min g

> 8/10 at 10" mun 26

Head circumiference

e Mcan MR omis
* Range 32-39 s
Chest Crreumtference

e Mean 130 0ms
¢ Range 32-3Y emes
Length ot baby

* Mean 45 cmis

* Range 45-50 cms
Congenital anamolics N
Growth and Normal
Development

Milestones

No. of deaths during Nil

Infancy (0-1 vear)

The babies born to these pregnant swomen v e
normal as revealed Lable — IV Dy therr bieth w erng b -
Apgar scors, head and chest circumitorence and length



atbth These babreswere regulariy followed up i the
NINIS Blospatat by pediatricians and had normat growth
and ey elopment and are healthy and alive even todav.,

Immuoneresponse to the vacane: All the subjects
vizoboth pregnant women and the control group had
protective fevel of rabies neutralizmg antibody titre (>
CAIU mbfrom day T il dav 365 irrespective of having
2o S doses of vacame. Pardoxically, the titres were
shehth higher my pregnant women (except on dayv 180)
ascompared to the controlhwomen though the ditference
was not statisticallv signiticant (p~0.2). A profound
boostiyg eftectwas also observed in 2 pregnant women
who had taken some rabies vaccine mthe past.

I some babies waith whom it was possible to
test therr serom protective Tevels of antibodies were

sresend ol birth and persisted till 3 months.
t }
[Discussion

Hluman rabies is practicallyv a 1007, tatal
discase Consequently, there are no contraindications to
post-oxposure rabies vacanation including pregnancy.
Inchical practice, live viral vaccines are contraindicated
m pregiancy for then possible teratogenie eftect. But all
ant rabic vacames including the Semple’s (Sheep brain)
vacome are machvated (by B vaccmes and are
generallv considered sate m pregnancy. Besides, the
potential benetit ot anti-rabies vacemation in pregnancy
as a life saving treatment is clearby qustified despite
coertam potential risks perceived by lay people and
~hared o some extent even by some obstetricians. There
are also rare and occasional instances of medical
fermination of pregnancies pertormed tollowing post-
expostre rabies vaccination in pregnant women. Thisis
mosth becanse ot lack ot adequate and conerete evidence
ol satetv of anti-rabic vacemes e pregnancy. Hence,
many medical protessionals mcluding obstetricians are
alten hesitant or reluctant to administer anti-rabic

vaccmnes to pregnant women.

Post-cxposure treatment of pregnant women
with semple vacone is highfv cumbersome as
mocutations to anterior abdominal wall is
contramdicated and multiple doses of large quantities
fupto tive ml perdose) of vaceine have to be administered
over lateral aspect ot thighs or interscapular regions.
Besides, the injections are painful and cause adverse
local reactions like pain, ervthema, itching, induration
and abscess formation. They are also known to give rise
fo ey ere neure-paralvtic reactions i 1:5000 to 1: 10,000
casescHenee, i pregnant women Cell Culture Vaccines
1CCVs) Tthe Human Diploid Cell Vaceine (HDCV),

Purttied Chick Fmbrvo Cell (PCEFC, Rabipur) vaccine.

Rabies Vaccine During Pregnano

Puriticd Verocell Rabies Vacome tPVRY N erorab v
Verovax Ry are preterved as these are g
mtramuscularhy m the deltoid region nusnallquantig

(0.5 mlort mlbdepending on the tvpe ot vacomern The
have excellent safety cecords i the gencral populatios
and are approved by WHO Lor use (WTHO, 1992y By

very fow studies have veported ther satety and ethicacy
in pregnancy addressing themr possible clfects on
health of the woman, toetus, outcome ot pregnancy e
growth and developmoent of the babies born This s e
more pertinent i case of PRV, which s dernved fronn g
continuous cell line Jike verocells, which s potentially
tumerogenic though as per the WHO requirement
levels of substrate DNA m the final vaceme i< Jess tha

100 picograms per dose, which = the accepted sate T
(WHO, 1987).

Finallv, studics ot antibodv resporse to vacc
during pregnancy were hmited to tw o case reports onlh,
till the present authors pubbished the parial resofts o
this trial (Sudar~han et al, 1999y,

Farhier studies by Chuticonge o al (1usv ang
1995) with PVRY and Fescharek etalilvvtowath Do
and Varner etal (1952) have reported that post-exposi
vaccination with modern CC Vs was sate and nodeath
occurred due to rabies in their subjects How ever, o
side ctfects like pain, itching and imduration wer
observed in few cases.

In this study, PVRV was tound to be trec ot an
side effects In pregnant women and had totalcomplianc
thus demonstrating excellent tolerance and acceptabiit,
The reported incidence ot mild transient <y stemie e,
2 (11"0) non-pregnant women iswellwothon the norm
limits of tolerance and acceptabihity

Most importanthy the vaccme did not produc
any adverse ctfect on the intrauterie growth
development and maturation ot the foctus or on
outcome of pregnancy and the babies bornwere norma,
free from any congenital detects and had normal grow il
and development during themr mtancy and one voon
follow-up period. Thisconfirms the satety of the vacoing
during pregnancy .

Lastly, regarding immunogencoity ol th
vaccine, itwas hypothesized that in pregnancy, wherern
there is an altered imumune status this woudd probably
result in reduced immune response to PARA resulting
in lower rabics neutralizing antibody titres. On the
contrary slightly higher antibody titres were obtamed
pregnant women (cxcept tor dav 180} though thiswas
notsignificant statisticallv (p~0.2). The detailed report
are published clsewherce (Sudarshan et al 1999 Overall
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the post-cxposure prophyianes with PRV (Verorabd
avnunistered by besen regimien s as as immunogenic in

Pregnancy as i general pnpu]lltmn

Foocondlude rabres vacemation with PVRY
S\ erorabas sate o pregnancy and immunogenically
ctticactous by Fasen regimen with good antibody
responsc Theresults of this study wth similar reports
from other parts of the world should alleviate
apprehensions amongst medical protesstonals
parbiculariy obstetncans madvocating PVRV (Veroraby
Jurimg pregnancy for post-cxposure rabies prophvlaxis.
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