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Case report

A case of human rabies with a long incubation period in Wuhan
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A B S T R A C T

Rabies remains endemic in China and continues to pose a major threat to public health with a nearly 100
% case fatality rate in humans. We confirmed a case of human rabies in Wuhan, in May 2018. The patient
had got a dog bite wound 3 years before symptoms of confusion, hydrophobia, and photophobia onset. On
May 14, our laboratory confirmed that the patient was infected with a rabies virus that circulates in dogs
in China and died on May 24, two weeks later after admission. Complete glycoprotein gene sequences
determined for this isolate indicated the source of a RABV infection was dog-related RABV variants.
© 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Rabies virus(RABV) belongs to the genus Lyssavirus of
Rhabdoviridae that infect a variety of mammals, including humans
causing fatal viral encephalitis [1]. Human infection usually results
from a bite, scratch, or lick from an infected animal [2]. Dogs are the
main source of human rabies deaths, contributing up to 99% of all
rabies transmissions to humans [2]. The incubation period for
rabies usually varies from 1 to 3 months, but may also vary from
less than a week to greater than a year depending on the age,
proximity to the brain, severity of exposure, the rabies viral load,
the species of the animal, and the variant of the virus [3,4].

According to the World Health Organization (WHO) estimates,
globally, rabies causes approximately 59,000 human deaths every
year, 95 % of which occur in the developing countries of Asia and
Africa [2]. To date, 16 different lyssavirus species have been
established and two more are awaiting further assessment [5].
RABV is commonly subdivided into six phylogenetic clades, namely
the Africa 2, Africa 3, Arctic-related, Asian, Cosmopolitan, and
Indian subcontinent clades [6]. The current Chinese RABV strains
can also be clustered into six major and geographically distinct
phylogenetic subclades [7,8].

As the largest developing country, China is a high-risk region,
and the number of human rabies cases is second only to that in
India [8]. Despite the existence of effective rabies vaccines for dogs,
dog-transmitted human rabies persists and has reemerged in

China. The latest human rabies epidemic wave in China began in
1997 (222 cases), reaching its peak in 2007 (3,303 cases) and then
rapidly declining following the implementation of comprehensive
control measures throughout the country [9]. A total of 290 human
rabies cases were reported in 22 provinces in China in 2019, a
decrease of 43.80 % (226/516) compared with 2017.

Recently, one RABV infections was diagnosed in Wuhan. In this
study, our laboratory confirmed that the patient was infected with
a rabies virus. Therefore, complete G gene sequences determined
for this isolate from human patient to analyse their potential
genetic relationship with other Chinese isolates.

The study

On May 6, 2018, a 63-year-old woman, lived in Huangpi,
Wuhan, sought treatment nearby clinic because of persistent
itching of the skin on my right lower arm, but it did not relieve.
Four days later, on 10 May, she went to the Emergency Department
(ED) of Wuhan Golden yingtan Hospital with fever, chest tightness,
waist pain, gas kick, dyspnea, hydrophobia, and photophobia,
consistent with rabies virus infection. She had no past history of
pre-/post-exposure prophylaxis(PrEP/PEP) vaccination. Hospital
staff members questioned family about the patient history for the
possibility of exposure to a rabid animal bite or scratc, and the
husband and son of the patient reported that she had been bitten
on her left ankle by a stray dog 3 years before symptom onset,
suffered from hemorrhage. After the bite, the village doctor only
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Fig. 1. Phylogenetic analysis of representative Chinese RABV G gene sequences. The tree was constructed by a NJ algorithm using MEGAX software. Bootstrap values are
shown at the branch nodes. China RABV lineages A–F are indicated.
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disinfection, local infiltration of rabies immunoglobulin and
administration of rabies vaccines. She was neurologically evaluat-
ed and diagnosed with an encephalitic syndrome. A presumptive
diagnosis of suspected rabies was made on the first day of
admission. Her blood pressure measured was 127/74 mmHg,
temperature 36.3 �C, while her pulse and respiratory rates were 80
beats per minute and 18 breaths per minute. Laboratory results
were notable for abnormal blood coagulation status of the patients,
partial phromboplastin time (APTT) level of 18.9 s (reference range,
24�36 s), prothrombin time (PT) level of 11.2 s (reference range,
12–16 s), antithrombin (At III) level of 126 % (reference range,
103.2％～113.8％) and DDimer level of 2.79 mg/mL (reference
range, <0.2 mg/mL).

The same day, she was transferred to the intensive care unit
(ICU). Based on clinical symptoms, the primary treatment for
human cases was intensive supportive care treatment and the use
of an anti-excitatory strategy that included sedative and analgesic
medicine, with ventilator-assisted ventilation and continuous
renal replacement therapy. Because rabies PEP was ineffective for
treatment of rabies after the onset of symptoms, PEP was not
administered.

Beacuse the hospital lacked the capacity to perform basic tests
that could dectet the viral antigens to help support the diagnosis of
rabies virus in the patient, on 14 May, CSF, serum and saliva
specimens were collected and submitted to Rabies Diagnosis
Center of Wuhan Institute of Biologic Products,Co.,Ltd for rabies
testing. No neutralizing antibodies to rabies virus were detected in
serum or CSF with a modified rapid fluorescent focus inhibition
test (RFFIT) [10] using the calibrated WHO international standard
immunoglobulin adjusted to 2 international units (IU) and a naive
bovine serum as PC(positive control)and NC (negative control),
respectively. On May 14, rabies was confirmed by the detection of
rabies virus RNA by reverse transcription polymerase–chain
reaction (RT-PCR) in saliva. Intracranial inoculations of suckling
mice with a 20 % suspension of three saliva samples showed typical
rabies symptoms within 14 days. The diagnosis was again
confirmed again by the detection of rabies virus RNA by RT-PCR
and for detection of rabies virus antigen with double antibody
sandwich ELISA in brain of suckling mice.

Despite treatment with sedative and analgesic medicine with
ventilator-assisted ventilation, the patient’s condition progres-
sively worsened. On May 24, the family decided to withdraw
advanced medical support, and the patient died shortly thereafter.
Case history obtained through family member, revealed that the
patient was bitten by a stray dog on her left ankle 3 years ago and
the dog was clubbed to death with sticks on the same day, a
common measure in Wuhan where animal rabies is enzootic.
According to her son and husband sharing information, she had no
scratches or bites from domestic or wild animals before the onset
of the disease, except that she was bitten by dogs three years ago.
No tests were carried out on the dog to confirm rabies. The patient
did not receive appropriate wound treatment, including fushing
and disinfection of the wound site and had not initiated any rabies
PEP vaccination schedule at the medical facility. While after 3
years, she developed the first symptoms.

The complete G gene was amplified as two overlapping
fragments, G1 and G2, using two pairs of primers in combination,
which were adapter primers M13FM221/M13RG781 and
M13RMSL2/M13FL2 [11]. Phylogenetic and molecular evolutionary
analyses were conducted using the MEGA X software and the

Conclusion

Dog-associated RABVs are the main causative agents of human
rabies case in the inner Chinese provinces [14]. Here, we describe
the human rabies case from Wuhan in 2018. We show that the
human RABV strains cluster with RABV sequences previously
identified in Wuhan of Hubei province, which was belong to
cosmopolitan dog RABV. Our report demonstrates that RABV is still
present in Wuhan, where free-roaming dog populations act as the
principal reservoir. This shows the need for further epidemiologi-
cal research and control measures on the management of dog
populations. Since dog bites are the main source of human
infections, mass dog vaccination campaigns and responsible dog
ownership represent the most effective course of action to reduce
rabies incidence [2].

The handling of the case described is an example of efficient
collaboration between the hospital and a professional laboratory,
Rabies Diagnosis Center of Wuhan Institute of Biologic Products,
Co.,Ltd. There was constant and rapid exchange of information
between these entities to confirm the case and to identify the
exposed individuals. This case highlights the importance of
prompt rabies diagnosis to minimize health care–associated
exposures.
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