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Introduction

Rabies is endemic in India responsible for 20,000 human deaths 
every year.[1] The dog is responsible for 99% of  human cases 
in endemic regions.[2] There is no effective treatment to date. 
A treatment modality named the Milwaukee Protocol is hope 
but could not succeed much.[3] Vaccine is available which is 
100% effective if  taken properly. Some studies have reported 
deaths due to deviation from WHO guidelines of  post‑exposure 
prophylaxis  (PEP) which is expected. And some studies have 
reported true failure that is, patients develop rabies despite 
appropriate PEP.[4] But this is not expected. Hence it is difficult 

to say whether incomplete vaccination or vaccine failure is the 
cause of  rabies in recent times.

Thereby, we report a case series of  four recent rabies deaths 
despite the initiation of  at least three doses of  vaccines (active 
immunity) reflecting possible vaccine failure or rarely due to lack 
of  RIG administration.

Case Presentation

We received four cases of  rabies last year. The demography, 
clinical details, laboratory findings, treatment, and outcomes 
were described in Table 1.

All of  them had a history of  dog bites in the last 15–28 days. Two 
patients were bitten in the upper part of  the body (face and hand), 
while the other two were bitten in lower limbs. All had received 
3–5 doses of  vaccines, none received rabies immunoglobulins. 
Out of  four patients, one patient had a paralytic form of  rabies 
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and the other three had encephalitis form, suggested with MRI 
brain and spine and confirmed with paired rising CSF antibody 
titers or positive RNA [Table 1].

All patients were managed in an isolation ward with ventilator 
support, barrier nursing, and strict standard precautions. Modified 
Milwaukee protocol  (since haloperidol, various laboratory 
monitoring, and regular virological monitoring were not followed 
and methylprednisolone pulse therapy was administered as per 
our neurologist consultation contrast to original protocol) was 
followed in three cases. All were died in due course of  time either 
at the hospital or home after telephonic confirmation [Table 1].

Discussion

We report four vaccinated rabies deaths who did not receive rabies 
immunoglobulins (RIG). These cases may entail incompleteness 
or failure of  vaccination.

Proper wound washing with soap and water can prevent rabies 
cases in one‑third of  cases.[5] Poor and illiterate persons are not 
aware of  this step. Probably, none of  our cases would wash their 
wound properly which would contribute to death.

RIG administration is a very crucial step for preventing rabies. 
Rabies vaccines induce antibody response only after 7–14 days 
of  a PEP regimen.[2] Immediate administration of  RIG at the 
bite site slows down or stops viral progression and increases 
patient survival.[6] Gadekar et  al. reported two patients bitten 
by same rabid dog.[7] Both patients had a Grade 3 bite. One 
patient properly followed the vaccination guidelines and got 
completely cured. Another patient took a vaccine but without 
wound cleaning and RIG and developed rabies. Some other 
studies also point towards improper or non‑administration of  
RIG.[8,9] So, lack of  immunoglobulin administration was probably 
the reason for vaccine failure in all of  our cases. However, the 
WHO 2018 vaccine position paper stated that wound washing 
and complete PEP vaccine can prevent rabies in more than 
99% cases even in absence of  RIG.[2] Changalucha J et al. also 
mentioned 473 cases who escaped rabies after receiving PEP (at 
least 3 vaccines completed) without RIG.[10] If  this is true, then 
our cases died not because of  a lack of  RIG administration but 
may be of  other cause.

However, true failures without recognized defects in PEP 
management have also been reported. A  case report was 
published in the newspaper “Hindustan Times” (17 April 2015) 
that revealed a girl with grade 3 bite received appropriate wound 
care, RIG, and Rabipur vaccine within 10–12 hours of  the 
bite.[11] But, she developed rabies and died. Wilde et al. reported 
15 rabies cases.[12] Seven cases developed rabies due to errors in 
management. But, eight cases developed rabies despite receiving 
appropriate PEP, though, these had bite sites on highly innervated 
zone like face or hands or multiple bite sites. Hence these suggest 
the possibility of  true failure of  vaccines. The same thing could 
have happened in our four cases.

Adherence to PEP vaccination and immunoglobulin in India is 
very low, 20.9%, and 1.3% respectively as described by Sudarshan 
et al.[13] Higher cost and non‑availability of  RIG at health care 
centers are two limiting factors. The cost of  equine RIG (eRIG) 
and human RIG (hRIG) in India, for an average patient of  60 
kg bodyweight, are approximately US $20 and the US $500 
respectively which are very costly for the general population of  
India. Bharti et al. proposed an alternative method—all the bite 
sites infiltration with RIG, but not according to body weight. So, 
the remaining amount may be available for other patients.[14] It 
is more economic as well as to make availability of  RIG even in 
short supply. Based on a study in BHK 21 cells & Swiss albino 
mice, Madhusudana et al. found that the dose of  RIG can be 
minimized by at least 16 times than the presently used dose.[15] 
But, it needs further optimization in human beings. Mass dog 
vaccination is another approach that can be helpful for the 
containment of  rabies. If  70% of  dog vaccination would be 
implemented under the annual pulse vaccination program over 
several years, rabies could be eliminated from dogs. This step 
is taken in different countries of  Africa, Asia, Europe, and 
America.[16] Government of  India may provide RIG free of  cost 
to general people similar to the government of  Tunisia or open 
“Bite treatment center” in endemic zones as in Philippines.[17,18]

There is a tenet “If  a patient has rabies, he will die in the next 
few days; if  he does not die, he does not have rabies!” There are 
only 29 reported cases of  rabies survivors worldwide to date.[19,20] 
In our study, cases 1, 2, and 4 were managed according to the 
modified Milwaukee protocol. Case 1 and 4 failed but case 2 was 
showing some signs of  improvement (volume control ventilation 
reduced to pressure support ventilation and GCS‑E1VtM1 to 
GCS‑E3VtM1) but got LAMA before we could derive any 
conclusion. High‑quality intensive care support may give more 
motivation to researchers to unravel the mechanisms to defeat 
the rabies infection.

Conclusions

•	 All patients must receive RIG in category 3 animal bites. 
Dose optimization may be done to be more economic.

•	 The government may try to provide free RIG for all or 
establish a “Bite treatment center” in highly endemic zones.

•	 Vaccine failure may be one of  the concerns for rabies deaths 
where patients received at least 3 doses. So, there should be 
updated quality validation in available vaccinations. We should 
also think of  a new strain of  the virus.

•	 Newer treatment strategies and effective anti‑rabies 
medications need to be explored.

Ethical clearance
We have obtained ethical clearance and waiving of  consent from 
the institute.

Financial support and sponsorship
Nil.



Kumar, et al.: Rabies death – issue with vaccination

Journal of Family Medicine and Primary Care	 4440	 Volume 9  :  Issue 8  :  August 2020

Conflicts of interest
There are no conflicts of  interest.

References

1.	 Subramaniam Mani R. Human rabies survivors in India: An 
emerging paradox? PLoS Negl Trop Dis 2016;10:e0004774.

2.	 World Health Organization. Rabies vaccines‑WHO position 
paper. Weekly Epidemiological Record 2018;93:201‑20.

3.	 Agarwal  AK. The ‘Milwaukee protocol’  (MP) hope does 
not succeeds for rabies victim. Med J DY Patil Univ 
2017;10:184‑6.

4.	 Shantavasinkul  P, Tantawichien  T, Wacharapluesadee  S, 
Jeamanukoolkit A, Udomchaisakul P, Chattranukulchai P, 
et al. Failure of rabies postexposure prophylaxis in patients 
presenting with unusual manifestations. Clin Infect Dis 
2010;50:77‑9.

5.	 Liu  Q, Wang  X, Liu  B, Gong  Y, Mkandawire  N, Li  W, 
et  al. Improper wound treatment and delay of rabies 
post‑exposure prophylaxis of animal bite victims in 
China: Prevalence and determinants. PLoS Negl Trop Dis 
2017;11:e0005663.

6.	 Yousaf MZ, Qasim M, Zia S, Khan MR, Ashfaq UA, Khan S. 
Rabies molecular virology, diagnosis, prevention and 
treatment. Virol J 2012;9:50.

7.	 Gadekar RD, Domple VK, Inamdar IF, Aswar NR, Doibale MK. 
Same dog bite and different outcome in two cases‑case 
report. J Clin Diagn Res 2014;8:JD01‑JD02.

8.	 Scrimgeour, EM, Mehta, FR. Rabies in Oman: Failed 
postexposure vaccination in a lactating woman bitten by a 
fox. Int J Infect Dis 2001;5:160‑2.

9.	 Deshmukh  DG, Damle  AS, Bajaj  JK, Bhakre  JB, Patil  NS. 
Fatal rabies despite post‑exposure prophylaxis. Indian J 
Med Microbiol 2011;29:178‑80.

10.	 Changalucha J, Steenson R, Grieve E, Cleaveland S, Lembo T, 
Lushasi  K, et  al. The need to improve access to rabies 
post‑exposure vaccines: Lessons from Tanzania. Vaccine 

2019;37:A45‑A53.

11.	 Rabid girl’s death: Experts term it a serious vaccination 
failure. Hindustan times  (news paper) dated April 17, 
2015. https://www.hindustantimes.com/chandigarh/
rabid‑girl‑s‑death‑experts‑term‑it‑a‑serious‑vaccination‑ 
failure/story‑SYJ0YZrN59Ad4pRv3LiRoK. html. Accessed 
20 Sept 2019.

12.	 Wilde  H. Failures of post‑exposure rabies prophylaxis. 
Vaccine 2007;25:7605‑9.

13.	 Sudarshan MK, Madhusudana SN, Mahendra BJ, Rao NSN, 
Ashwath Narayana DH, Abdul Rahman S, et al. Assessing 
the burden of human rabies in India: Results of a national 
multi‑center epidemiological survey. Int J Infect Dis 
2007;11:29‑35.

14.	 Bharti  OK, Madhusudana  SN, Wilde  H. Injecting rabies 
immunoglobulin  (RIG) into wounds only: A  significant 
saving of lives and costly RIG. Hum Vaccin Immunother 
2017;13:762‑5.

15.	 Madhusudana  SN, Ashwin  BY, Sudarshan  S. Feasibility 
of reducing rabies immunoglobulin dosage for passive 
immunization against rabies: Results of in vitro and in vivo 
studies. Hum Vaccin Immunother 2013;9:1914‑7.

16.	 Ghosh  S, Rana  MS, Islam  MK, Chowdhury  S, Haider  N, 
Kafi MA, et al. Trends and clinico‑epidemiological features 
of human rabies cases in Bangladesh 2006–2018. Sci Rep 
2020;10:2410.

17.	 Wilde H, Lumlertdacha B, Meslin FX, Ghai S, Hemachudha T. 
Worldwide rabies deaths prevention‑‑A focus on the current 
inadequacies in postexposure prophylaxis of animal bite 
victims. Vaccine 2016;34:187‑9.

18.	 Tinsa F, Borgi A, Jahouat I, Boussetta K. Rabies encephalitis 
in a child: A failure of rabies post exposure prophylaxis? 
BMJ Case Rep 2015;2015:bcr2014206191.

19.	 Fooks AR, Cliquet F, Finke S, Freuling C, Hemachudha T, 
Mani RS, et al. Rabies. Nat Rev Dis Primers. 2017;3:17091.

20.	 Mani RS, Damodar T, Divyashree S, Domala S, Gurung B, 
Jadhav V, et al. Case report: Survival from rabies: Case series 
from India. Am J Trop Med Hyg 2019;100:165‑9.


