
Case Report: Survival from Clinical Rabies in a Young Child from Maharashtra, India, 2022

Padinjaremattathil Thankappan Ullas,1* Chandhu Balachandran,1 Nikhil Pathak,2 Yadav Prasad Manikrao,2 Shailesh Rathod,2

Daya Vishal Pavitrakar,1 Vijay Parashramji Bondre,1 and Priya Abraham3

1Rabies Laboratory, Encephalitis Group, Indian Council of Medical Research-National Institute of Virology (ICMR-NIV), Pune, India;
2Kamalnayan Bajaj Hospital, Aurangabad, India; 3Director, Indian Council of Medical Research-National Institute of Virology (ICMR-NIV), Pune, India

Abstract. A 3.5-year-old male child from Maharashtra, India, presented with features of meningoencephalitis approx-
imately 1 month after sustaining severe bite injuries on the right hand from a stray dog. He had received four doses of
post-exposure intradermal rabies vaccination (on days 0, 3, and 7 of the bite and erroneously on day 20, instead of day
28 as recommended in the updated Thai Red Cross regimen) as well as local and systemic injections of equine rabies
immune globulin. The child was initially diagnosed with and treated for acute encephalitis syndrome before rabies
encephalitis was confirmed by detection of rabies virus neutralizing antibodies in the cerebrospinal fluid. During the
emergent period, he also received the antimalarial drug artesunate, recently reported to have antiviral effects against
rabies virus. With intensive and supportive care, the child showed substantial clinical improvement over the next few
weeks. He has now survived for more than 10 months after disease onset, albeit with severe neurological sequelae
including diffuse cerebral and cerebellar atrophy.

CASE REPORT

Rabies is a fatal encephalomyelitis caused by highly neuro-
tropic, bullet-shaped RNA viruses belonging to the genus
Lyssavirus within the family Rhabdoviridae. Among the
59,000 human rabies deaths reported worldwide every year,
about 40% are in young children.1 Most cases worldwide are
caused by Lyssavirus rabies, one of the 17 named species of
lyssaviruses. Systematic and timely post-exposure prophy-
laxis (PEP) is crucial to prevent human rabies deaths, but it
faces many challenges in rabies-endemic countries. Rarely,
true failure of rabies PEP regimens may occur for various rea-
sons. Despite the generally fatal outcome, there have also
been several recent reports of human survival from clinical
rabies, especially from India.2–7 Herein, we report a case of
recovery from rabies in a young child from western India.
A 3.5-year-old, previously healthy, male child from a rural

area in Maharashtra presented with suspected meningoen-
cephalitis on January 23, 2022. Earlier, the child had received
treatment in a local hospital for altered sensorium and multi-
ple episodes of vomiting and convulsions of 5 days. Magnetic
resonance imaging (MRI) done on January 22, 2022 revealed
suspicious T2/fluid-attenuated inversion recovery (FLAIR)
hyperintensities in the bilateral basal ganglia; in view of the
clinical deterioration, the child was admitted to our hospital.
According to the parents, the child suffered multiple

bleeding, deep-bite injuries on the dorsal aspect of the right
hand from a stray dog on December 25, 2021. After wound
cleansing, the child was taken to a local hospital, where he
received treatment for a category III exposure (defined as
single/multiple transdermal bites or scratches, contamina-
tion of mucous membrane or broken skin with saliva from
animal licks, and exposures due to direct contact from
bats).8 He received a post-exposure intradermal rabies vac-
cination (two doses of 0.1mL of a cell culture rabies vaccine
in the deltoid regions on each day) on December 25 (day 0

of bite), 28 (day 3), and 31 (day 7) and on January 14, 2022
(day 20). This involved an erroneous deviation (i.e., adminis-
tration of the fourth dose on day 20 instead of day 28) from
the standard updated Thai Red Cross (TRC) regimen.9 The
child also received local infiltration and intramuscular injec-
tions of equine rabies immunoglobulin (RIG) within 24hours.
The wound was not sutured.
At the time of admission, the child was afebrile and had a

pulse rate of 124/minute, respiratory rate of 24/minute, and
blood pressure of 116/79mmHg. Clinical examination re-
vealed altered sensorium, deteriorating mental status, signs
of meningeal irritation, frothing from the mouth, and hypoto-
nia. No hydrophobia, aerophobia, or photophobia was ob-
served. The Glasgow Coma Scale score was E2V3M4.
Superficial and deep tendon reflexes were normal. The
pupils were bilaterally equal and reactive to light. A fundus
examination and cranial nerve functions were normal.
The child was provisionally diagnosed with acute en-

cephalitis syndrome and treated with intravenous acyclovir
(10mg/kg/dose, every 8 hours), meropenem (20mg/kg/dose,
every 8 hours), artesunate (2.4mg/kg initially, followed by
1.2mg/kg after 12hours and 1.2mg/kg every day for 3 days),
fosphenytoin (7mg/kg per dose, 12 hourly) and levetiracetam
(10mg/kg/dose, every 12 hours), and 3% saline (anti-edema
measure). Owing to clinical deterioration, the child was intu-
bated and started on mechanical ventilation.
The routine clinical and laboratory findings in the patient

are summarized in Table 1.
An MRI performed on February 4, 2022 showed symmetri-

cal T2/FLAIR and diffusion-weighted hyperintensities involv-
ing the bilateral basal ganglia (mainly caudate nuclei and
putamen) and thalami (Figure 1A). Electroencephalography
performed on February 5, 2022 showed diffuse theta range
intermittent slowing, suggestive of generalized encephalopa-
thy. A repeated MRI was performed on March 14, 2022,
which revealed the persistence of T2/FLAIR hyperintensities
in the bilateral caudate nuclei, lentiform nuclei, external
capsules, and thalami, with reduction in volume of these
structures. Mild to moderate diffuse cerebral and cerebellar
atrophy was also observed (Figure 1B).
Immunoglobulin M (IgM) capture ELISA for Japanese en-

cephalitis and reverse transcriptase polymerase chain reaction
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(RTPCR) assays for Chandipura virus, Japanese encephalitis
virus, and enteroviruses performed on the serum and cerebro-
spinal fluid (CSF) samples yielded negative results. The pooled
saliva, CSF, and neck skin biopsy samples tested negative for
rabies virus RNA in real-time RTPCR10 and semi-nested
RTPCR11 assays. The CSF collected on day 3 of clinical illness
tested positive for rabies virus neutralizing antibodies (RVNAs)
in a rapid fluorescent focus inhibition test,12 with a 100% neu-
tralization titer of 512, which increased to 4,096 by day 34
(when clinical improvement was noted) and declined to 1,024
by day 86 (at which time there was significant clinical improve-
ment). A high titer (65,536) of RVNA was also detected in a
plasma sample collected on day 34.
The child was managed in the pediatric intensive care unit with

ventilator support, intravenous levetiracetam (20mg/kg/day),
nasogastric tube feeding, good nursing care, and strict uni-
versal precautions. A post-exposure intradermal rabies vacci-
nation (updated TRC regimen) was provided to the parents
and caregivers in view of exposure risks. The child developed
a catheter-associated urinary tract infection, which was trea-
ted with intravenous meropenem (20mg/kg/dose, every
8 hours) and colistin (2.5mg/kg/day, every 12 hours). He was
weaned off of the ventilator after 4weeks and was maintained
on nasogastric feeding. He subsequently developed dysto-
nia, which was treated with L-dopamine (1mg/kg/day).

At discharge, the child was on nasogastric feeding, was not
obeying verbal commands or making eye contact, and had
persistent dystonia and limb contractures. On the latest follow-
up at 10 months after disease onset, the child responded
to verbal commands and sounds, recognized his mother, and
showed less dystonia. He is currently receiving regular physio-
therapy for management of limb contractures.

DISCUSSION

At present, around 30 cases of human survival from rabies
have been reported worldwide, of which 20 were from
India.6,7,13 Maharashtra, a state in western India, reports
around 400,000 cases of animal bites and 200 human rabies
deaths every year.14 Notably, four cases of human survival
(three in children younger than 5 years and one in a 26-year-
old male) from clinical rabies were reported from Maharash-
tra during August to November 2017.4,6

In a case series of true failures of PEP, Wilde15 observed
that almost all patients had bite exposures in highly inner-
vated areas, and the present case also matches with this.
Post-exposure prophylaxis failures mostly result from inade-
quate wound care, errors in RIG administration, compro-
mised potency of rabies biologicals, large viral inocula, and
infection by neutralization-resistant atypical virus strains.13

TABLE 1
Clinical laboratory findings in the patient

Test Findings

Hemogram Within normal limits
Renal function tests Within normal limits
Liver function tests Within normal limits
Serum C-reactive protein 189mg/dL
Serum procalcitonin 0.21mg/mL
CSF opening pressure Normal
CSF protein 62.9mg/dL
CSF cell count 50 cells/mm3 (lymphocytes: 90%)
Culture and sensitivity

Blood (January 25 and February 11, 2022) No growth
CSF (January 24, 2022) No growth
Endotracheal aspirate (February 12, 2022) Significant growth of Staphylococcus aureus
Urine (February 12, 2022) Significant growth of Providencia rettgeri (sensitive only to tigecycline)
CSF5 Cerebrospinal fluid.

FIGURE 1. Serial axial T2 images of the patient taken on (A) February 4, 2022 showing hyperintensities in bilateral basal ganglia and thalami and
on (B) March 14, 2022 showing hyperintensities in bilateral caudate nuclei, lentiform nuclei, external capsules, and thalami and moderate diffuse
cerebral and cerebellar atrophy.
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In the present case, optimal wound care was provided,
though significant deviations from current guidelines oc-
curred in the administration of RIG (local and systemic
administration instead of wound infiltration alone) and rabies
vaccine (administration of the fourth dose on day 20 instead of
day 28 after bite exposure). Because of late presentation, the
integrity of the cold chain used for the rabies biological and
the accuracy of injection practices could not be evaluated. The
infecting rabies virus strain could not be characterized in this
case because all clinical samples tested negative for viral RNA.
Rabies immunoglobulin may have transient immune suppres-
sive effects on coadministered rabies vaccines,16 and whether
its systemic administration contributed to PEP failure in the pre-
sent case is uncertain. Also, equine RIG prepared by pepsin
digestion and/or chromatographic purification may contain split
IgG antibody molecules with shorter half-lives and reduced
potential for virus neutralization17; however, this could not be
investigated in the present case.
Detection of anti-rabies antibodies in the CSF is diagnostic

of rabies, regardless of vaccination history,18 and a sequen-
tial 4-fold or higher rise in their titer in the CSF and/or serum
is confirmative.19,20 As in previous survivors of rabies,21,22 a
vigorous early immune response, detection of CSF antibo-
dies, and absence of viral antigen and nucleic acids were
noted in the present case as well. Early CSF RVNA levels up
to 1 to 10 IU/mL have been reported in rabies survivors23

and were also detected in the present case. Temporal
changes in CSF RVNA titers in the present case were sug-
gestive of rabies encephalitis.
Owing to the lack of clinical efficacy24–27 and the absence

of national guidelines, experimental treatment regimens for
rabies were not used in the present case. However, a factor
unique to the present case was the receipt of the anti-
malarial drug artesunate intravenously for 3 days during
emergent treatment. Artesunate, a semi-synthetic artemisi-
nin derivative, can enhance neutralizing antibody responses
to rabies vaccine in mice, inhibit rabies virus replication
in vitro, and enhance survival in rabid mice.28,29 No data cur-
rently exist on the clinical efficacy of artesunate in the treat-
ment of human rabies; however, the potential effects in this
case might have been non-negligible. With intensive and
supportive care, the child showed spontaneous clinical
improvement and survived, albeit with severe sequelae.
Neurological sequelae of varying severity have been re-

ported in all survivors of human rabies in India.5–7 A follow-
up MRI performed in the present case on March 14, 2022
showed moderate, diffuse cerebral and cerebellar atrophy
and persistence of abnormal signals, as reported earlier in
similar cases.5,30,31

The present case suggests that deviations from standard
PEP guidelines may lead to adverse outcomes in young chil-
dren with a category III exposure to rabies in highly innervated
body areas. Anti-rabies clinics should ensure and monitor cold
chain conditions for rabies biologicals, strictly follow standard
PEP regimens, and administer RIG (or monoclonal globulins)
only locally (and not intramuscularly) per latest9 guidelines.
Multiple mechanisms could contribute to survival from rabies
(including an early intrathecal antibody response and intensive
care), which usually occurs with severe sequelae. Future
research may address immune profiling in rabies survivors,

evaluation of the clinical efficacy of artesunate and other
experimental treatment regimens in human rabies, and devel-
opment of novel antiviral drugs against rabies.
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