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Introduction 
 

Rabies, a neglected tropical viral disease 

accounts for a huge public health burden in 

developing countries (Hampson et al., 2015). 

Rabies is a zoonotic disease transmitted by 

the bite of a rabid dog. As a neglected disease, 

rabies largely remains under reported and 

under diagnosed. According to 1985 survey 

nearly 15 million people received dog bites in 

India (Sudarshan et al., 2004). Stray dogs and 

uncontrolled dog population have accounted 

for it. Dutta (1999) report 20,000 fatalities 

annually in India due to rabies, globally India 

contributes to 36% of the total rabies disease 

burden. However, the annual incidence has  

 

 

 

 

 

 

been decreasing due to improved preventive 

measures. 

 

Human rabies following an animal bite can be 

prevented by vaccination or (PEP) post 

exposure prophylaxis (Hemachuda et al., 

2002). Without vaccination, rabies is a 

uniformly fatal disease. Since, there is no 

effective drug or a proven treatment against 

rabies, vaccination forms the key prevention 

method for the millions at risk of rabies.  

 

However, different types of vaccines are 

commercially available in India, and it is 
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To determine the most effective vaccine against rabies infection in the vaccines who took 

different types of vaccines for dog bite in rural areas of Tuticorin and urban areas of 

Bangalore. All the blood samples collected post intramuscular vaccinations were tested by 

RFFIT (Rapid Fluorescent Focus Inhibition Test). A total of 100 blood samples from 

vaccines were collected twice on days (14, 28) from volunteers in the period between 

2013-2016. A cohort of 25 vaccinees were assigned to four different types of rabies 

vaccines groups PCEV (Rabipur, India), PVRV (Verorab, France), HDCV (Mireux, 

France), PDEC (Vaxirab, India). Responses to four commercially available vaccines in 

India were compared namely PCEC, HDCV, PVRV, PDEV. Although all available types 

of vaccines had elicited the required minimum rabies virus neutralizing antibody RVNA 

(titers above 0.5 IU), the following vaccine Purified Vero Cell Vaccine PVRV elicited the 

maximum neutralizing antiviral antibodies in the vaccine recipients (vaccinees). However, 

no significant differences in the quantum of RVNA were observed in all groups.  
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imperative that we understand which among 

these vaccines elicits the maximum rabies 

virus neutralizing antibodies (RVNA) against 

the rabies virus. Such information could 

greatly aid physicians and health care 

personal in deciding the most effective 

vaccine in preventing rabies. Therefore, the 

present study was conducted in two sites 

Tuticorin (rural) and Bangalore (urban) to get 

the data on the most efficacious vaccine 

amongst the currently available vaccines 

against rabies. This study will enable the 

evaluation of the most immunogenic vaccine 

against rabies.  

 

Globally, only five types of vaccines against 

rabies are being used (Plotkin, 2005). The 

nervous tissue vaccines are no longer used to 

due adverse reactions and a futuristic DNA 

based recombinant rabies vaccine is not fully 

available. Currently, the following are the 

four commercially available vaccines in India, 

Purified Chick Embryo Cell (PCEC) vaccine, 

Human Diploid Cell Vaccine (HDCV), 

Purified Vero Cell Vaccine (PVRV), Purified 

Duck Embryo Vaccine (PDEV). 

 

Materials and Methods 

 

Study population 

 

The study was conducted from 2013 till 2016 

in two sites. Vaccinees that had undergone 

different types of anti-rabies vaccines for dog 

bites were chosen in a random order and 

assigned to four different vaccine groups of 

25 each. 1
st
 site- (Tuticorin, Tamilnadu and 

Tuticorin, headquarters of Tuticorin District, 

90 km
2
 has a population of 440,760) 

represents rural population. 2
nd

 site 

(Bangalore capital of Karnataka State with a 

700 km
2 has

 a population of 9 million) 

represents urban population. The study 

population was in the age range of 15 to 75 

years.  

 

Sample collection 

 

Blood samples were collected (day 14, day 

28) after the last in the series of anti-rabies 

vaccination to ensure full antibody response 

to the vaccine. Venous bloods from the arms 

were collected with complete aseptic 

precautions using plain vacutainers. The 

serum was separated under centrifugation. 

The serum samples were refrigerated and sent 

to Neuro-virology laboratory for RFFIT test 

for rabies virus neutralizing antibody study. 

The samples were collectively tested.  

 

Serum examination  
 

Blood samples were stored under refrigeration 

and later serum separated. 1. 2 mL serum was 

tested with RFFIT (Rapid Fluorescent Focus 

Inhibition Test). 

 

Statistical analysis 

 

χ2 test using Two-way Contingency Table has 

been applied to test the level of significance. 

 

Results and Discussion 

 

A total of 100 healthy Indian individuals who 

were attending two dog bite clinics at 

Tuticorin and Bangalore were assigned to 

four groups based on the type of vaccination 

received. The Purified Chick Embryo Cell 

(PCEC) vaccine Group, Human Diploid Cell 

Vaccine Group (HDCV), Purified Vero Cell 

(PVRV) Vaccine Group and the Purified 

Duck Embryo (PDEV) Vaccine Group. At the 

time of enrollment for the study, there weren’t 

any significant differences in weight, age and 

gender between the four groups. All the 

participants provided blood samples after the 

last in the series of vaccination. All vaccines 

were well tolerated and there was no 

significant adverse reaction, except pain in the 

injection site in (1%) of the vaccinees in the 

total pool. A similar study also found these 
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vaccines largely safe and no major adverse 

reactions reported among the vaccinees 

(Ashwathnarayana et al., 2010) .Blood 

withdrawals were done on days (14, 28) for 

all four groups. RVNA were measured for all 

four groups on day (14 and 28). 

 

Table 1 shows the different geometric mean 

titers (GMT) of rabies virus neutralizing 

antibodies (RVNA) obtained for each type of 

vaccine used on day 14 after the last 

vaccination. All subjects in this study had 

reached rabies virus neutralizing antibodies 

(RVNA) of more than the W.H.O 

recommended 0.5 IU by the end of (day 14). 

This affords protection against pathogenesis 

of rabies infection.  

 

However, among the four different types of 

vaccines studied, that is Purified Chick 

Embryo Cell (PCEC) vaccine, Human 

Diploid Cell Vaccine (HDCV), Purified Vero 

Cell Vaccine (PVRV), Purified Duck Embryo 

Vaccine (PDEV), the PVRV had the 

maximum GMT of rabies virus neutralizing 

antibodies (8.23 I.U) followed by PCEC with 

a 14
th

 day RVNA of (7.1 I.U). We did not 

observe much variation between the rural and 

urban population. 
 

 

Table.1 Comparison of RVNA for four different vaccines in a cohort of 100 vaccines 
 

14
th

 Day after the last 

vaccination 

PCEC HDCV PVRV PDEV Test 

Method 

Sample 

Source 

Rabies Virus Neutralizing 

Antibody Levels (RVNA) 

Geometric Mean Titers 

(GMT) RVNA level for a 

cohort ( of 25 vacinees) per 

Vaccine group 

 7.1  I.U  6.55 I.U 8.23 I.U 6.23  I.U 

 

(RFFIT) 

Rapid 

Fluorescent 

Focus 

Inhibition 

 

 

 

 

Serum 

*PCEC-Purified Chick Embryo Cell Vaccine, HDCV- Human Diploid Cell Vaccine, PVRV-Purified Vero Cell 

Vaccine, PDEV-Purified Duck Embryo Vaccine. 

# WHO Rabies Virus Neutralizing Antibody Level – 0.5 IU. 

 * RFFIT- Rapid Fluorescent Focus Inhibition, RVNA – Rabies Virus Neutralizing Antibody      Level  

GMT- Geometric Mean Titers of RVNA obtained at day 14 
 

 

Table.2 Comparison of RVNA for four different vaccines in a cohort of 100 vaccines 
 

28
th

 Day after the last 

vaccination 

PCEC HDCV PVRV PDEV Test 

Method 

Sample 

Source 

Rabies Virus Neutralizing 

Antibody Levels (RVNA) 

Geometric Mean Titers ( GMT) 

RVNA level for a cohort ( of 25 

vaccinees) per Vaccine group 

 17.2  I.U  16.1 I.U 18. 3 I.U 15.99 I.U 

 

(RFFIT) 

Rapid 

Fluorescent 

Focus 

Inhibition 

 

 

 

Serum 

*PCEC-Purified Chick Embryo Cell Vaccine, HDCV- Human Diploid Cell Vaccine, PVRV-Purified Vero Cell 

Vaccine, PDEV-Purified Duck Embryo Vaccine. 

# WHO Rabies Virus Neutralizing Antibody Level – 0.5 IU. 

 * RFFIT- Rapid Fluorescent Focus Inhibition, RVNA – Rabies Virus Neutralizing Antibody      Level  

GMT- Geometric Mean Titers of RVNA obtained at day 28. 
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Table.3 χ2 Calculations using two-way contingency table 
 

 Day 
(GMT) RVNA Titers  

 Total 
PCEC HDCV PVRV PDEV 

Day 14 

7 

7.14 

( 0.00) 

6 

6.65 

( 0.00) 

8 

7.79 

( 0.02) 

6 

6.53 

( 0.01) 

28 

Day 28 

17 

17.16 

( 0.00) 

16 

16.00 

( 0.00) 

18 

18.74 

( 0.01) 

15 

15.69 

( 0.01) 

67 

  24 22 26 22 95 

χ
2
  =  0.056,     df  =  3,     χ

2
/df  =  0.02 ,         P(χ

2
 > 0.056)  =  0.9965 

 

Table 2 shows the levels of RVNA obtained 

on day 28 for the four vaccines under study. 

There weren’t any significant differences 

between the RVNA levels of all the vaccines. 

However, PVRV showed a consistently 

higher response rate of (18.3 I.U), while 

PCEC had the second highest level of (17.2 

I.U). Both PDEV and HDCV remained lower 

in their RVNA level (15.99 I.U) and (16.11) 

respectively.  

 

Table 3 represents χ2 Calculations using 

Two-way Contingency Table. This was used 

to study GMT levels of RVNAs of the four 

groups of vaccines on day 14 and day 28. 

PCEC and PVRV had a total of (24) and (26) 

respectively.  

 

Rabies being a uniformly fatal disease, 

vaccination remains a mainstay. However, 

despite rabies being a vaccine preventable 

disease, it accounts for significant mortality 

(Schneider et al., 2007). Though all four 

vaccines are commercially available; there is 

great variation on the choice of vaccine, 

among dog bite victims. The reason for such 

variation is beyond the scope of this study. 

However, a base line data on the RVNA 

generation after each type of vaccines would 

help health care personal make vaccine 

choices based on the vaccines co-morbidities 

and immune status.  

A meta-analysis by (Sudershan et al., 2010) 

involving 1100 subjects in 19 studies using 

GMT of RVNA to measure the response to 

antigenic load on days (14 and 28) using 

RFFIT, found a similar pattern of RVNA 

titers for PCEC, PVRV and HDCV. However, 

this meta-analysis did not include PDEC. 

While a separate multi-centric study in India 

by (Mahendra et al., 2010) at the same period 

of time found PDEC equally immunogenic 

and safe. The GMT of RVNA on day 14 and 

30 remained (10 I.U and 15.88 I.U) 

respectively in this study. This largely 

coincided with our results for PDEC on days 

(14 and 28).  

 

Though all vaccines used in this study were 

found to be non-inferior to one another, 

PVRV had produced the maximum rabies 

virus neutralizing antibodies on day 14
th

 and 

day 28. The significance of the findings has 

implications for poor vaccine responders, 

especially people in extremes of age and those 

with a compromised state of immunity. It is 

plausible that such a robust immune response 

with PVRV could compensate for the 

otherwise poor response seen in such groups. 

However, our study has limitations; it does 

not specifically address such poor responders 

to rabies vaccines. Further large scale studies 

needs to be done to substantiate this 

preliminary observation.  
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