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India reports the highest number of dog bites and consequent
rabies deaths in the world. Though rabies vaccines (RV) and rabies
immunoglobulins (RIG) are covered under the Free Drugs Initiative
of National Health Mission (NHM) of Government of India, still their
shortages are a regular feature all over the country mainly due to
exponential increase in dog bite cases over the years and the use of
high dose-high-cost human rabies post-exposure prophylaxis (PEP).
In this context, we need to implement the low dose-low-cost human
rabies PEP as recommended by the World Health Organization (WHO)
in its recent Rabies Prophylaxis Guidelines 2018.* High potency of RVs
and RIGs available in the Indian market further necessitates using low
dose-low-cost PEP.

The benefit of one week, three dose (2-2-2-0-0) intra-dermal (ID)
rabies vaccination (IPC Regimen) is now well established in Himachal
Pradesh showing high rabies virus neutralizing antibody (RVNA) titers
on day 8-142 while simultaneously using only wound infiltration of
equine RIG as per the recent WHO guidelines (Table-1) However, the
interference of vaccine response by high potency RIG calculated by
weight based formula when given IM after wound infiltration? further
underscores the need of only wound infiltration of RIG to an extent
that minimal volume of RIG is used just to cover the surface of the
wound/s till depth and no intramuscular(IM) injection of remaining
RIG is used(Table-Il). As evidenced* by potent rabies monoclonal
antibodies (RMAbs) neutralizing the vaccine endogenous response even
on day 7, that can be life threatening to the patients at risk of rabies
and possibly contributing to the unexplained PEP failures (Table-lIl).
RIGs are infiltrated into and around the wound/s to cover the window
period till endogenous vaccine response is produced. However, if IM
administration of RIG/RMAb interferes with the endogenous vaccine
response (Table-lll) it may obliterates the window period and make the
bite victim vulnerable to the risk of rabies defeating the very purpose
of using RIG for protection during this window period. This deserves
serious attention of Pharma companies and clinicians across the globe.
Due to lack of proper trainings in rabies PEP and misclassification of
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rabies exposure, PEP failures® are already common® and
interference of IM use of RIG and RMAb shall contribute
to more PEP failures.

Himachal Pradesh is the first state in India to adopt WHO
2018 guidelines since they were issued in April 2018 and
has achieved almost zero rabies deaths from 35 deaths
estimated in 2005, using the limited resources available.
Till now we have vaccinated about 300,000 patients of dog
bites” with only one confirmed PEP failure and thus saving
millions of rupees of poor patients and the government. This
has been achieved through sustained hands-on trainings
to doctors, pharmacists, nurses and health workers and
information, education and communication (IEC) regarding
importance of wound wash in dog bite up to the level
of ASHA workers. Long term estimates of requirements
of rabies vaccine and RIG, enhancing storage facilities
by providing ordinary refrigerators up to PHC level are
immediate steps for improving rabies PEP in rural areas.
Negligible rabies deathsin Himachal Pradesh now without
sustained dog vaccination is a new emerging model that
may be considered by other states of India till we are able
to vaccinate the required 70% of the 60 million dogs across
India. Lastly, we cannot wait more as we have had enough
of rabies deaths in India, especially of children.?

Table |.Rabies virus neutralizing antibody (RVNA)
titers following the use of high potency rabies
vaccine and only wound infiltration by equine rabies
immunoglobulin (only IL the remaining calculated
eRIG was not given IM)

’ RVNA Titers (IU/ml) by
batient Day Of |  RFFIT ( @NIMHANS) after ID
ID No Blood administration of rabies vaccine
) Sample and only wound infiltration/IL
using equine RIG

D(;DSU D-08 6.5 2 ml eRIG used I/L

D(%U D-12 5.6 1 ml eRIG used I/L

D1D4U D-12 7.8 2 ml eRIG used I/L

DDU D-10 8.5 8 ml eRIG used I/L after

133 dilution in 20 ml Normal saline

bDU D-14 13.4 0.1 ml eRIG used I/L

211

DDU

248 D-14 12.5 0.3 ml eRIG used I/L

bDU D-14 12.5 0.25 ml eRIG used I/L

319

DDU

384 D-08 12.5 2 ml eRIG used I/L

*Source: Bharti OK et al, 20162

Note: IL means Intra-lesional or only into wound/s. Rabies
vaccine used: VAXIRAB —N (PCECV) of potency 7.18 IU/
1 ml vial (as against the prescribed norm of 22.5 U per
vial); equine RIG used — Central Research Institute, Kasauli,
Himachal Pradesh, of potency 550 IU / ml ( as against the
norm of > 300 IU/mL) We observed high titers on day 8
for DDU 384, 25 times higher than required protective
levels of 0.5 IU/ml

Table 2.Human rabies immunoglobulin (HRIG) when
given intramuscularly after wound/s infiltration,
interfering with vaccine response

. RFFIT Titers | RFFIT Titers
( GR“';FC')T (ITL';;;L) GMC) | (GMC) (Iu/
after IMRV after IDRV ML after
Day Of . (Rabivax-S) IMRV
(Rabivax-S) . . .
Blood | . . in Cat-lll (Rabipur) in
in Cat-lll with . .
Sample IL+IM HRIG with IL+IM | Cat-lll with
. HRIG & IL+IM HRIG&
& (no RIG in . .
arenthesis) (no RIG in (no RIG in
P parenthesis) | parenthesis)
0 0.25 0.25 0.25
7 1.55 (2.02) 1.34(2.26) | 1.03(1.64)
19.46
14 16.47 (20.57) (20.99) 14.13(16.01)
23.20 22.14
28 22.50 (30.22) (27.93) (26.59)
24.38 26.24
42 24.61 (27.64) (25.40) (29.45)
Diff
due to
RIG IM "0.47 -0.92 -0.61
on day
7

*Source: Bose A, Munshi R, Tripathy RM,et al, 20163

Note: (1) Rabies vaccines used — Rabivax—S (PVRV) & Rabipur
(PCECV); GMC= Geometric mean concentration rabies virus
neutralizing antibody by RFFIT; IMRV = Intramuscular
rabies vaccination; IDRV = Intradermal rabies vaccination;
IM=Intramuscular (2) The figures in parenthesis are GMCs
when no RIG is given (3) Difference/ Dip in titers on day
7 is comparable to protective RVNAD titers of> 0.5 IU/ml
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Table 3.Rabies monoclonal antibodies (RMAb) and
human rabies immunoglobulins (HRIG) when given
intramuscularly after wound/s infiltration, interfering
with vaccine response

RFFIT titers
(GMC mean) RFFIT titers (GMC
(IU/mL) after IM mean) (IU/mL) after
(Rabivax-s) in IDRV (Rabivax-S) in
Day of .
blood category -lll with category -lll
samole Sll- RMAb - IL+IM with HRIG — IL+IM
P (Participants with (Participants with
protective RVNAb protective RVNAb
titers of 20.51U/ | titers of 2 0.5 1U/ml)
ml)
0 0.22 (3/101) 0.23 (1/98)
0.22 (4/101) 0.24 (5/97)
7 0.26 (8/99) 0.28 (7/95)
14 23.29 (96/97) 5.65 (87/95)
28 30.77(93/93) 20.61 (89/91)
42 31.12 (86/86) 30.85 (85/85)
84 8.67 (83/83) 9.75(77/77)

*Source: Gogtay NJ, Munshi R, Ashwath Narayana DH et al, 2018*

Note : Rabivax—S (PVRV); SII-RMAb) GMC mean = Geometric
Mean Concentration; [IM=Intramuscular. Here we observe
almost 100% obliteration of the window period (7-10 days)
and putting a risk of rabies for patients, defeating the
purpose of RIG use, while only wound infiltration of RIG
(Table-1) we get very high protective RVNAD titers even on
day 8 in some patients.

References

1. WHO Expert Consultation on Rabies: WHO TRS N°1012;
https://www.who.int/publications/i/item/WHO-
TRS-1012

2. Bharti OK, Madhusudana SN, Gaunta PL, Belludi AY —
Local infiltration of rabies immunoglobulins without
systemic intramuscular administration: An alternative
cost effective approach for passive immunization
against rabies. Hum Vaccin Immunother 2016; 12(3):
837-42.d0i:10.1080/ 21645515.2015.1085142; https://
pubmed.ncbi.nlm.nih.gov/26317441/

3. Bose A, Munshi R, Tripathy RM, Madhusudana SN,
Harish BR, Thaker S, Mahendra BJ, Gunale B, Gogtay NJ,
Thatte UM, Mani RS, Manjunath K, George K, Yajaman
AB, Sahai A, Dhere RM, Alex RG, Adhikari DD, Abhilash,
Raghava V, Kumbhar D, Behera TR, Kulkarni PS. A
randomized non-inferiority clinical study to assess post-
exposure prophylaxis by a new purified vero cell rabies
vaccine (Rabivax-S) administered by intramuscular and

ISSN: 0973-5038
DOI: https://doi.org/10.24321/0973.5038.202601

intradermal routes. Vaccine. 2016 Sep 14;34(40):4820-
6. doi: 10.1016/j.vaccine.2016.08.005. Epub 2016 Aug
21. PMID: 2755453; https://pubmed.ncbi.nlm.nih.
gov/27554534/

Gogtay NJ, Munshi R, Ashwath Narayana DH, Mahendra
BJ, Kshirsagar V, Gunale B, Moore S, Cheslock P, Thaker
S, Deshpande S, Karande S, Kumbhar D, Ravish HS,
Harish BR, Pisal SS, Dhere R, Parulekar V, Blackwelder
W(C, Molrine DC, Kulkarni PS. Comparison of a Novel
Human Rabies Monoclonal Antibody to Human Rabies
Immunoglobulin for Post exposure Prophylaxis: A
Phase 2/3, Randomized, Single-Blind, Non inferiority,
Controlled Study. Clin Infect Dis. 2018 Jan 18;66(3):387-
395. doi: 10.1093/cid/cix791. PMID: 29020321; https://
europepmec.org/article/med/29020321

Lonika Lodha, Shipra Gupta, M A Ashwini, Shubhangi
Chandel, Reeta S Mani, Rabies Despite Postexposure
Prophylaxis in High-Burden Settings: Vaccine
Failure or Gaps in Healthcare Delivery?, Clinical
Infectious Diseases, 2025;, ciaf662, https://doi.
org/10.1093/cid/ciaf662 ; https://academic.oup.
com/cid/advance-article-abstract/doi/10.1093/cid/
ciaf662/8372012?redirectedFrom=fulltext&login=false
Ren Q, Chen N, Mu D, Zhu M-T, Shi Q-N, Zhou S-J, et
al. (2025) Characteristics, Post-exposure prophylaxis
usage, and clinical features of Chinese human rabies
cases, 2016—2020. PLoS Negl Trop Dis 19(6): €0013089.
https://doi.org/10.1371/journal.pntd.0013089 ;
https://journals.plos.org/plosntds/article?id=10.1371/
journal.pntd.0013089

Feasibility of WHO Recommended 3 visit fractional
dose Intra-dermal Rabies Vaccine Regimen (IPC)
and only Wound Infiltration of RIG in Rabies Post
Exposure Prophylaxis to 1,84,955 Patients — Evidence
from India; https://onlinejima.com/read_journals.
php?article=1218

Soentjens P, Berens-Riha N, Van Herrewege Y, Van
Damme P, Bottieau E, Ravinetto R. Vaccinating children
in high-endemic rabies regions: what are we waiting
for? BMJ Glob Health. 2021 Feb;6(2):e004074. doi:
10.1136/bmjgh-2020-004074. PMID: 33568394;
PMCID: PMC7878157.; https://pubmed.ncbi.nim.nih.
gov/33568394/



https://www.who.int/publications/i/item/WHO-TRS-1012
https://www.who.int/publications/i/item/WHO-TRS-1012
https://pubmed.ncbi.nlm.nih.gov/26317441/
https://pubmed.ncbi.nlm.nih.gov/26317441/
https://pubmed.ncbi.nlm.nih.gov/27554534/
https://pubmed.ncbi.nlm.nih.gov/27554534/
https://europepmc.org/article/med/29020321
https://europepmc.org/article/med/29020321
https://doi.org/10.1093/cid/ciaf662
https://doi.org/10.1093/cid/ciaf662
https://academic.oup.com/cid/advance-article-abstract/doi/10.1093/cid/ciaf662/8372012?redirectedFrom=fulltext&login=false
https://academic.oup.com/cid/advance-article-abstract/doi/10.1093/cid/ciaf662/8372012?redirectedFrom=fulltext&login=false
https://academic.oup.com/cid/advance-article-abstract/doi/10.1093/cid/ciaf662/8372012?redirectedFrom=fulltext&login=false
https://doi.org/10.1371/journal.pntd.0013089
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0013089
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0013089
https://onlinejima.com/read_journals.php?article=1218
https://onlinejima.com/read_journals.php?article=1218
https://pubmed.ncbi.nlm.nih.gov/33568394/
https://pubmed.ncbi.nlm.nih.gov/33568394/

