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Abstract. Courses of post-exposure rabies vaccination in clinical practice are often 
not administered completely. If suspected animals are still alive after 10 days of 
observation, full post-exposure vaccination will usually be withheld from bite 
victims. In this study, we compared the cost differences between complete and 
incomplete courses of post-exposure rabies vaccination. The cost calculations were 
based on the principle that all patients will have at least one more animal bite in 
the future. Costs were compared between patients who received post-exposure 
rabies vaccination and if they completed or did not complete the vaccine regimen. 
In this study, 46.7% of 372 patients completed the full course of five doses of the 
rabies vaccine. Based on the study rationale, complete vaccination would save 
nation budget 224,700 Baht for WHO wound category 2, 801,474 Baht for WHO 
wound category 3 with equine rabies immunoglobulin treatment, and 2,618,916 
Baht for WHO wound category 3 with human rabies immunoglobulin treatment. 
Physicians should encourage complete courses of post-exposure rabies vaccina-
tion to save further costs from animal bites in the future.
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most at risk such as veterinarians or tour-
ists (Murthy et al, 2013). In practice, most 
people at risk for rabies are in the general 
population and only attend clinics after 
being bitten by a possibly infected animal. 
Post-exposure vaccination is therefore the 
usual situation in clinical practice (Bailey 
et al, 2013). There are two recommended 
routes of vaccination for post-exposure 
vaccination; intramuscular or intradermal 
(Wilde et al, 2012). Intramuscular use is 
more convenient and more commonly pre-
scribed than the intradermal route (Khaw-
plod et al, 2002; Lodmell and Ewalt, 2004). 

INTRODUCTION

Rabies is almost always a fatal disease 
in unvaccinated people (Wilde et al, 2008) 
but can be prevented by either pre-expo-
sure or post-exposure vaccination (Briggs, 
2012). Pre-exposure vaccination is highly 
effective (Suwansrinon et al, 2006) and is 
recommended for those people who are 
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In real practice, not all courses of 
post-exposure vaccination are completed 
(Moran et al, 2000). One reason is that if 
the suspect animals are still alive after ten 
days of observation, the likelihood of the 
animal having rabies is low. In Thailand, 
physicians, therefore, may not prescribe 
a complete course of vaccination in this 
situation (MoPH, 2013). Patient compli-
ance may be another factor in failure to 
complete the five doses of post-exposure 
rabies vaccination. Here, we provide a 
cost-benefit analysis of complete versus 
incomplete post-exposure rabies vaccina-
tion courses taking into account the high 
possibility of having future animal bites.

MATERIALS AND METHODS

All patients who visited the Emergen-
cy Department of Ramathibodi Hospital 
due to bites from mammalian species, and 
who received rabies vaccinations, were 
enrolled. The study period was between 
January 1 and December 31, 2006. Data 
were retrieved from medical records. The 
numbers of patients who completed, or 
did not complete, courses of rabies vac-
cination according to WHO guidelines 
were counted (Sittichanbuncha et al, 2014). 
Baseline characteristics of patients, details 
of treatment, and outcomes have been de-
scribed elsewhere (Sittichanbuncha et al,  
2014). 
Cost calculation strategies

The cost calculations were based on 
the principle that all patients will have at 
least one more animal bite in the future. 
Wound categories were defined according 
to WHO guidelines as 1, 2, and 3 (WHO, 
2010). Only those with categories 2 and 3 
were used for cost calculation because no 
vaccination procedures would be required 
for wound category 1. Cost calculations 
covered only vaccine-related costs and 

it was assumed that other costs such as 
antibiotic treatment, wound care, wound 
infection, tetanus toxoid, tetanus anti-
toxin, or transportation costs were similar 
in all patients. All costs were calculated 
based on the rabies vaccine available at 
Ramathibodi Hospital on October 27, 
2013 (Table 1). Five doses of rabies vac-
cine are recommended for WHO wound 
category 2. For WHO wound category 3, 
five doses of rabies vaccine plus equine 
rabies immunoglobulin (ERIG) or hu-
man rabies immunoglobulin (HRIG) are 
recommended. HRIG is recommended if 
a patient is sensitive to ERIG by skin test. 

RESULTS

During the study period, 372 patients 
met the study criteria. Of those, 174 pa-
tients (46.7%) completed all five doses 
of rabies vaccine (Verorab: Purified Vero 
Cell Rabies Vaccine; PVRV). The other 
198 patients (53.3%) did not complete the 
vaccine schedule. 

If all 174 fully vaccinated patients 
were bitten once again by mammals, the 
total costs for rabies vaccine would be 
121,800 Baht regardless of the wound 
category (Table 2). 

For those who had not completed 
the vaccinations, the vaccine costs would 
depend on wound type, ERIG allergy, and 
the risk of being bitten. Wound category 
2 would require only rabies vaccination, 
while wound category 3 would require 
rabies vaccination plus either ERIG or 
HRIG. In addition, if the animals were 
still alive after ten days, the patients may 
only have received three doses of rabies 
vaccination and therefore would need 
revaccination with future exposure. The 
total costs were lowest with wound cat-
egory 2 (and caused by animals that were 
known to have remained alive) at 207,900 
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Table 1
Details of rabies vaccines at Ramathibodi Hospital (Accessed October 27, 2013).

Vaccines Dose/vial Price/vial Recommended doses Total cost

Verorab  0.5 ml 350 Baht 5 doses 1,750 Baht
(Sanofi Pasteur)    
ERIG (Favirab) 1,000 IU/5 ml 971 Baht 40 IU/kg 2,913 Baht 
    (weight 60 kg)
HRIG (Berirab P,  300 IU/2 ml 3,023 Baht 20 IU/kg 12,092 Baht 
Sanofi Pasteur)    (weight 60 kg)

Verorab, Purified Vero Cell Rabies Vaccine, PVRV; ERIG, equine rabies immunoglobulin; HRIG, 
human rabies immunoglobulin.    

Table 2
Costs of post-exposure rabies vaccination if complete or incomplete vaccination had 

been received after a previous exposure.

Wound category Previous complete Previous incomplete  Previous incomplete
(percentage)a vaccination vaccination (animal has  vaccination (rabies
  N = 174 remained alive) infected or unknown 
   N = 198 animals)
    N = 198

2 (3.80%) 2 doses of Verorab  3 doses of Verorab 5 doses of Verorab
  2 x 350 x 174 3 x 350 x 198 5 x 350 x 198
  = 121,800  = 207,900 = 346,500
3 with ERIG 2 doses of Verorab  3 doses of Verorab 5 doses of Verorab
(95.40%) 2 x 350 x 174  3 x 350 x 198 5 x 350 x 198
  = 121,800 = 207,900 = 346,500
   3 vials of ERIG 3 vials of ERIG
   3 x 971 x 198 3 x 971 x 198
   = 576,774 = 576,774
   = 784,674 = 923,274
3 with HRIG 2 doses of Verorab  3 doses of Verorab 5 doses of Verorab
  2 x 350 x 174  3 x 350 x 198 5 x 350 x 198
(95.40%) = 121,800 = 207,900 = 346,500
   4 vials of HRIG 4 vials of HRIG
   4 x 3023 x 198 4 x 3023 x 198
   = 2,394,216 = 2,394,216
   = 2,602,116 = 2,740,716

Verorab, Purified Vero Cell Rabies Vaccine, PVRV; ERIG, equine rabies immunoglobulin; HRIG, 
human rabies immunoglobulin.  aIndicated percentage of wound category based on clinical study; 
costs shown in Thai Baht (USD 1 ~ THB 30).   
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Table 3
Cost savings if received complete course of rabies vaccinations by wound categories 

compared with previous incomplete vaccinations.

Wound category Previous complete Previous incomplete  Previous incomplete
  vaccination vaccination (animal has  vaccination (rabies
  N = 174 remained alive) infected or unknown 
   N = 198 animals)
    N = 198

2   0 86,100 224,700
3 with ERIG 0 662,874 801,474
3 with HRIG 0 2,480,316 2,618,916

ERIG, equine rabies immunoglobulin; HRIG, human rabies immune globulin; costs shown in Thai 
Baht (USD 1 ~ THB 30).

Baht and highest with wound category 3 
(and bites caused by animals of unknown 
infection status) and received HRIG at 
2,740,716 Baht. Cost savings were calcu-
lated in each situation as shown in Table 3 
and compared with those who completed 
post-exposure rabies vaccination.

DISCUSSION

In one example of real practice, the 
course of post-exposure rabies vaccination 
was completed in only 46.7% of patients. 
Even though physicians may discon-
tinue post-exposure rabies vaccination if 
suspect animals are alive after ten days 
of observation, we recommend that the 
vaccination course be completed. This is 
based on the theory that people are likely 
to be bitten by animals more than once in 
their lifetimes. The maximum cost saving 
of 2,618,916 Baht may be applied (Table 3).

According to a previous study, most 
patients had WHO wound category 3 
(355/372 or 95.4%) (Sittichanbuncha et al, 
2014). Only 3 (0.8%) had wound category 
1 and 14 (3.8%) had category 2 wounds. 
These data suggest that anyone bitten 

again by animals will suffer wound cat-
egory 3 and hence require immunoglobu-
lin therapy if the previous vaccinations 
were not completed (WHO, 2010). It is 
likely that most bites will be inflicted by 
animals other than those owned by the 
patient. For example, in Bangkok, only 
8.5% of bites were inflicted by animals on 
their owners (Bhanganada et al, 1993).  So, 
in most cases, animals inflicting bites are 
likely to be feral strays and not available 
for subsequent monitoring. In such cases, 
the patients should receive five doses of 
rabies vaccine and/or immunoglobulin. 
The costs for post-exposure rabies vac-
cination, in fact, are high from rabies 
immunoglobulin, but not from the rabies 
vaccine (Table 3). 

This study provides preliminary data 
comparing costs of future rabies vaccina-
tion based on real clinical practice and 
the assumption that all patients will need 
rabies vaccination again at least once in 
the future. Prospective data and actual 
cost analysis in terms of cost effective-
ness are needed. From the present data, it 
may be worthwhile for bite victims to be 
given complete courses of post-exposure 
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rabies vaccination to save costs of future 
vaccination and in particular, immuno-
globulin use and risk of immunoglobulin 
allergy. This study was based on a total 
study population of only 372 patients (Sit-
tichanbuncha et al, 2014, in press). When 
the current total population of Thailand 
of 67,108,507 people, however, is taken 
into account the suggested protocol may 
make a significant saving in the national 
budget. In conclusion, incomplete courses 
of post-exposure rabies vaccination may 
have higher costs than complete vaccina-
tion if future vaccination is needed.
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