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Abstract

Objective: To determine the seroconversion follow-
ing rabies vaccination by intradermal route in cases of
animal bite attending Anti rabies center, Lahore for
post exposure prophylaxis.

Study Design: Cross sectional descriptive study.
Place and Duration: Antirabies center, Birdwood
road Lahore, Microbiology laboratory, office of Bac-
teriologist, Government of Punjab, Lahore.

Patients and Methods: Victims of all ages and both
sexes having exposure with suspected rabid animal
within 24 — 72 hours were included, fulfilling inclus-
ion and exclusion criteria, over 3 months period from
February to April 2011. Patients of Category II and III
wounds were included. Purified vero cell vaccine
(PVRV) with antigenic content > 2.5 ml was used for
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intradermal vaccination according to modified Thai
Red Cross regimen (2-2-2-0-2). Each victim received
0.1 ml intradermal dose on each deltoid on day 0, 3, 7
and 28" day of bite. Blood samples from victims were
taken on day 0, 14 and 35. Antibody titers were esti-
mated by ELISA kit.

Results: Fifty cases were studied including 20 chil-
dren. Male female ratio was 4:1. Optimum serocon-
version (> 0.5 IU/ml) was achieved in all cases by day
14. Antibody levels increased further (> 4 IU/ml) in
92% cases on day 35. Geometric mean titers were 3.2
IU/ml and 6.2 IU/ml on day 14 and 35 respectively.
Conclusion: Intradermal route for cell culture rabies
vaccine for postexposure prophylaxis in animal bite
victims was efficacious and safe. The smaller dosage
of vaccine was economically affordable by patients in
referral centers.

Key words: Rabies, intradermal vaccine, Thai Red
Cross regime, Purified vero cell vaccine.

Introduction

Rabies is a fatal zoonotic disease transmitted to hum-
ans and other animals by the bite of an infected ani-
mal. The causative agent is neurotropic virus of the
Rhabdoviridae family present in the saliva of the rabid
animal.'” More than 55000 people die of this disease
worldwide annually.>” Majority of these cases occur in
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developing countries.” In Pakistan rabies is an under
reported disease. Unfortunately no community based
data on incidence of rabies is available, yet an estima-
ted figure reports 7 to 9.8 cases per million population
per year from Karachi.* Few known studies on epide-
miology of rabies in Pakistan.”” Reveal that the inci-
dence of animal bite cases is also rising alarmingly.
According to a WHO report (2010), recorded cases of
dog bite from the basic health units of Pakistan were
more than 97000.°

For more than 20 years WHO has recommended
the replacement of nervous tissue vaccine(NTV) with
more efficacious and safer cell/tissue culture vaccines
(TCV) for post exposure prophylaxis (PEP).” Nervous
tissue vaccines have been found to produce excessive
local reactions at the site and are less immunogenic.'
However these vaccines are still widely used in the
country.” Tissue culture vaccines are also available in
Pakistan yet these vaccines are quite expensive and are
not affordable by majority of the animal bite victims
who belong to the poor socio economic class.

WHO currently recommends intrademal regimens
with cell culture vaccines used for IM route in coun-
tries where both availability and / or affordability of
rabies vaccines is limited."*'" This method is specially
recommended for post exposure prophylaxis in specia-
lized centres where a large number of post exposure
treatments are given each day.'' Two intradermal (ID)
vaccination regimens for PEP are currently recommen-
ded by WHO. These include 8-0-4-0-1-1 schedule also
known as “Oxford regimen” for the use with Human
diploid cell vaccine( HDCV ) and purified chick
embryo cell vaccine (PCECV) and the 2-2-2-0-1-1
regimen, also known as Thai Red Cross regimen to be
used with purified vero cell vaccine ( PVRV) and puri-
fied chick embryo cell vaccine (PCECV) (11,12). Thai
Red Cross regimen consists of intradermal injection of
0.1 ml of PVRV or PCECV at two locations (one in
each upper deltoid region) on day 0, 3, 7 and one at
day 28 and one at day 90. Only the WHO recommen-
ded vaccines that full fill the criteria of immunogeni-
city, safety and efficacy are recommended for PEP by
intra dermal route.'>"” Regional studies conducted ear-
lier have proved the immunogenicity and safety of
intradermal regimens of modern cell culture vacci-
nes.'®*° On the basis of these studies, many Asian cou-
ntries have adopted the use of intradermal route for
PEP and have successfully incorporated it into their
national rabies prevention programs.'’ Although cell
culture vaccines are being administered at few public
and private sector hospitals by intradermal route,’ yet

there is no data available regarding the efficacy and
safety of these vaccines in Pakistani population.

Anti rabies centre, Institute of Public Health,
Lahore is the largest centre of Punjab, dealing with
nearly 11000 new cases of animal bite per year. Cell
culture vaccines were introduced in affording patients
by intramuscular route (Essen regimen)'>'* few years
ago. However due to financial constraints, only few
affording patients could get cell culture vaccine. Majo-
rity of patients were immunized with NTV. Intrader-
mal route with TCV was introduced recently. The pre-
sent study was aimed to determine the antibody titer in
the recipients of cell culture vaccine by ID route.

Objective

To determine the seroconversion following rabies
vaccination by intradermal route in cases of animal
bite attending Anti rabies center, Lahore for post expo-
sure prophylaxis.

Study Design
Cross sectional descriptive study.

Materials and Methods

Patients included in study were chosen amongst the
victims of animal bites attending Anti-rabies Centre,
office of Bacteriologist, Govt. of the Punjab, Institute
of Public Health, Lahore for post exposure treatment
(PET). Victims of all ages and both sexes having exp-
osure with suspected rabid animal within 24 — 72 hours
were included in study. Patients were examined by the
doctor in-charge of the centre and wounds were cate-
gorized according to WHO Ceriteria into Category I, 11
or II1."*'* Patients of Category II and III wounds were
included in the study. Decision to administer vaccine
alone or vaccine and Rabies immune globulin (RIG)
was made according to the category of the wound. Pre-
gnant women and patients having history of previous
rabies immunization, acute infectious disease, immu-
nosuppressive therapy or receiving immunoglobulins
previously were excluded from the study.

Informed written consent was obtained from all
victims or their parents in case of young children. In-
formation regarding age, sex, body weight, time since
exposure to the animal, specie of animal, its status
whether killed or alive were recorded on a performa.
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Post Exposure Treatment (PET)

Wounds were thoroughly washed with soap and water.
Purified vero cell vaccine (PVRV) (Sanofi Aventis)
purchased from the market was used. Antigenic con-
tent was > 2.5 unit / 0.5 ml as per label. The vaccine
was reconstituted with 0.5 ml of diluent provided by
the manufacturer and was used within six hours of
reconstitution. Reconstituted vaccine was kept in a
refrigerator at 4°C. Any left — over reconstituted vac-
cine was discarded at the end of the clinic time. A staff
nurse and a vaccinator were trained for intra dermal
technique. Vaccine was administered according to
modified Thai-Red Cross (TRC) regimen (2,2,2,0,2 ).

Each victim received 0.1 ml intradermal dose on
each deltoid on day O, 3, 7 and 28" day of bite.'
Modified Thai Red Cross regimen was used eliminat-
ing day 90 dose / booster and replacing it with 2 doses
each 0.1 ml on both deltoids on day 28. This schedule
had already been used in earlier study to avoid poor
compliance on day 90."

Single intradermal dose of the vaccine 0.1 ml (PV-
RV) is 1/5™ of reconstituted vaccine (0.5 ml). In this
way 2 vials of PVRV sufficed for 5 intradermal doses
(for 5 persons) on any one day. In total, 2 vials of vac-
cine were required for each victim to complete the
Thai Red Cross regimen in comparison with 5 vials
used in IM Essen regimen. In young children inject-
ions were given in anterolateral thigh. All patients with
Category III wound were advised RIG as well.

Sample Collection and Detection
of Anti Rabies Antibodies

Blood samples (5 ml venous blood) from victims were
taken on day 0, 14 and 35. All the victims were instru-

cted to report on day 14 and day 35 so that the blood
samples could be taken on these days. Sera were
separated, labeled, coded and stored at —20°C till fur-
ther analysis.

Three patients had titres up to the safe level on day
0 without H/O exposure or immunization, and thus
excluded. Five patients did not report on day 14 and
were also excluded. Fifty cases successfully completed
the study.

Evaluation of Rabies Antibodies

Rabies virus antiglycoprotein antibodies were detected
by indirect immunoenzymatic technique using com-
mercially available ELISA kit (Platellia Rabies II kit,
Bio-Rad Germany). The assay was performed in Mic-
robiology laboratory, O/O Bacteriologist, Govt. of
Punjab, Lahore. Negative and positive controls were
run and the optical density (OD) readings were valida-
ted for quality of detection. For quantitative analysis of
the patient samples, a reference curve was constructed
using the corrected ODs of quantification standards
and used to calculate the titers of unknown sera.

Results

Study cases (n = 50) were categorized into age group
of children 3 — 15 years of age,” adults 16 — 50 years
of age®™ and age > 50 years.” There were 40 male and
10 female cases. Twenty nine (58%) victims had cate-
gory II bites, whereas 21 (42%) had category III wou-
nds (Table 1). More than 80% of all wounds were in-
flicted by dogs. However other animals implicated
were cats, horse, donkey, cow and monkeys. All the
subjects developed titers above 0.5 IU/ml by day 14.

Table 1: Wound Cat
No. of Male / Femal ound Lategory
Patient demographics and wound Age Group V.O ° a eR/ cmate
Category (n = 50). letims atio Category IT | Category III
Children
20 17:3 11 9
(3 -15yrs)
Adults
25 18:7 14 11
(16 — 50 yrs)
Older Age G
ge Drotp 5 5:0 4 1
> 50 years
Total 50 40:10 29 21
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Table 2: A|

. i nti YA‘R{%&W%&] Day 0 Day 14 Day 35
titres Ongqtr{e:t_déﬁg/}ﬂlsm y No. of Cases (%) No. of Cases (%) No. of Cases (%)
<05 50 (100%) 0 0
0.5-0.9 0 6 (12%) 0
1-39 0 36 (72%) 4 (8%)
4 and above 0 8 (16%) 46 (92%)

Table 3: Geometric mean titres of rabies antibodies

(n =50).
Day Geqmetric mean Seroconversion
titre TU/ml (%)
0 0.19 0
14 3.2 100
35 6.2 100

Detection of antibodies on day 35 showed further imp-
rovement in the titers (Table 2). Geometric mean titer
on day 14™ after first intradermal dose was found to be
3.2 IU/ml and 6.7 IU/ml on day 35 (Table 3).

Minimal local adverse reactions were observed in
the form of erythema (5 cases) and induration (4 cases)
settling within three days.

Rabies immunoglobulin (RIG) was advised to all
cases in category III wounds; however it was adminis-
tered only in nine patients. Twelve patients did not
receive RIG due to non affordability.

Patients were followed up for 3 months; all expo-
sed cases remained healthy.

Discussion

WHO recognizes a level of > 0.5 IU/ml being an ade-
quate level of virus neutralizing antibodies for the pro-
tection against rabies which should be achieved by day
14 of vaccination." In the present study all the victims
of animal bite vaccinated intradermally with 0.1 ml of
PVRYV achieved antibody titres above 0.5 IU/ml by
day 14. The antibody titres further increased on day
35. These findings were in agreement with findings
reported earlier. Thai Red Cross intradermal PET sch-
edule was assessed by Chutivongse et al'® in severely
bitten and proven rabid animals using PVRV. Anti-
body titre determination in a randomly selected sub
group showed seroconversion in all 10 patients by day
14. All patients were followed for one year post expo-

sure. There were no deaths and the efficacy of the regi-
men was found to be hundred percent. Briggs et al'’
reported rabies anti body titre > 0.5 IU on day 14 in
subjects of study group who received PVRYV intrader-
mally by Thai Red Cross regimen (TRC). Khwaplod
et al'® also observed adequate neutralizing antibody
titres by day 14 employing 2 site and 8 site regimens.
They also reported that by either method, safe titres
were acquired by day 14, yet significantly higher titres
were not observed on day 5 and 7 by either regimen.
They suggested that administration of RIG around
wound remains an important component of PET on
first day of severe exposures. Madhusudana et al"” also
reported immunogenicity of TRC post exposure vac-
cine regimen in Indian population using both PVRV
and PCECV reporting safe seroconversion levels on
day 14 and further onwards with minimal side effects.
Warrell et al*' also reported antibody levels > 0.5
IU/ml in the study group receiving PVRV as per TRC
schedule. Ambrrozaits et al*> evaluated a new four site
intradermal schedule (4-0-2-0-1-1) in healthy subjects
using PVRV and PCECV also reported that all sub-
jects developed rabies virus neutralizing antibody
(RVNA) titres above 0.5 IU/ml by day 14.

Tentawichein et al” however reported failure of
the multiple intrademal site regimen in HIV patients
with low CD, count and recommended IM regimen or
further boosters of ID doses following evaluation of
VNA titres.

In the present study, only 9/21 patients of category
III wounds received RIG infiltrated around the wound.
Antibody titres in these patients were low as compared
to other sera on day 14 but remained within protective
level. These findings are similar with those reported by
Briggs et al."’

In the present study, sera were evaluated for the
presence of rabies virus antibodies using commercially
available ELISA test. The titres in the present study
were comparable to results of the study by Mala et al®
who also reported immunogenicity of TRC post expo-
sure vaccine regimen by ELISA method using PCE-
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CV. Welch et al” reported a low degree of variability
between ELISA assay and rapid fluorescent focus
inhibition test (RFFIT) except in samples with high
RFFIT value. Simani (26) however reported lower
mean titres of rabies antibodies when the test was per-
formed by ELISA as compared to RIFFIT. Although
RIFFIT and fluorescent antibody virus neutralization
(FAVN) tests are considered gold standard for detect-
ion of rabies antibodies, performance of these tests
however requires specialized reference laboratories
with expertise in these assays which was not available
in our centre.

The economical advantage of using intradermal
regimen was quite evident, as only two vials of the
vaccine (PVRV) were required for each patient as
opposed to five vials per patient if the PET was given
by intramuscular Essen schedule. Similar advantage
has been observed with the usage of other WHO reco-
mmended vaccines given intradermally.'”'***** ID
route reduces the cost of PEP to 60%, thereby making
it affordable to the dog bite victims who mostly belong
to poor socio economic strata in developing countries
like Pakistan. These ID regimens require sharing of
vaccine ampoules between patients, therefore these
regimens can be successfully used in referral centers.

It is concluded that intradermal regimen for admi-
nistering anti rabies vaccine was efficacious, giving
adequate protective antibody titers in recipients as
postexposure prophylaxis. The economical advantage
of small dosages of vaccine used by ID route makes it
affordable and feasible in a referral center in a deve-
loping country like Pakistan. Based on our findings, it
is recommended that nervous tissue vaccine may be
replaced by cell culture vaccine by intradermal route
in referral centers at national level. Furthermore, effe-
ctive dog control strategies should be implemented to
decrease the rabies reservoir.
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