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ABSTRACT

Background: Rabies is a fatal and often neglected disease leading to encephalomyelitis
following a bite by an infected mammal. According to the necessity of rabies disease in
Iran, we present four cases of rabies virus infection.
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Introduction

abies is a fatal and often neglected disease
leading to encephalomyelitis following a
bite by an infected mammal [1]. Rabies
infection is classified as furious and para-
lytic. Furious rabies manifests with mental
status fluctuation, phobic or inspiratory
spasms, and autonomic stimulation signs.
Paralytic rabies inflames the spinal cord and induces ne-
crosis. Guillain-Barré syndrome, coma, and myoedema
are all symptoms of this rabies [2]. Based on the results
of the study conducted in Mazandaran province, the av-
erage frequency of animal bites was 3174 to 4670 cases
per year [3]. According to the necessity of rabies disease
in Iran, we present four cases of rabies virus infection.

Case Presentation
Casel

A 6-year-old boy was admitted to a referral hospi-
tal with a chief complaint of fever, decreased Level of
Consciousness (LOC), and status seizure that had been
controlled with anticonvulsant medications. He had no
history of the disease. He was intubated and under-
went mechanical ventilation. In the physical exam, the
scar of the suture following a stray dog bite one month
ago was observed. The history showed that a single
dose of delayed rabies vaccination had been adminis-
tered. The cause for losing follow-up is unknown. The
rabies vaccination (first, third and seventh days) and
rabies immunoglobulin (first day) were administered
immediately. The LOC decreased after 10 days of hos-
pitalization and the sedation drugs had been held. The
laboratory data were abnormal urea (BUN=229 mg/dL),
creatinine (Cr=2.8 mg/dL), LFT (ALT=711 u/L, AST=841
u/L), and high creatine phosphokinase (CPK=4305 u/L),
and sodium (Na=155 mEq/L) levels. Finally, renal failure
occurred. After a positive rabies salivary reverse tran-
scriptase-polymerase chain reaction (RT-PCR), IVIG 1 gr/
kg was discontinued, and rabies vaccination and immu-
noglobulin were prescribed (Table 1). Unfortunately, he
died 18 days after admission.

Case 2

A 47-year-old man was admitted with a chief com-
plaint of loss of appetite and hydrophobia four days
before hospitalization and spasms of the extremities
on admission day. He implied contact with a domestic
dog one week before admission, but the physical exam
showed no lesions following the dog bite. He received
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rabies vaccination on the first and third days of hospi-
talization, but he did not receive rabies immunoglobu-
lin. During hospitalization, the patient was agitated,
so the psychiatric consult requested an IV diazepam
PRN (up to four times a day) be prescribed. However,
this symptom was not controlled and haloperidol and
biperiden were prescribed. Due to the positive rabies
salivary RT-PCR, rabies vaccination was administered.
Also, the family reported a history of pre-exposure ra-
bies vaccination but the time of the last vaccination
was unknown. Four days after admission, he suddenly
showed dyspnea, so he was transferred to the ICU and
intubated. On the same day of the ICU admission, the
heart rhythm changed to sinus bradycardia and car-
diac arrest occurred. Finally, he died.

Case 3

A 13-year-old boy was admitted with a chief complaint
of headache (one week before hospitalization), agita-
tion, and restlessness (three days before hospitaliza-
tion). In the physical exam, proptosis eyes, mydriasis,
photophobia, hydrophobia, normal gag reflex, normal
cranial nerve, and extremity tonicity 5/5 were observed
(Figure 1). He had a history of fox scratch with bleeding
two months ago. But the reason for the referral to the
healthcare setting was unknown. Baseline laboratory
data showed leukocytosis (WBC=19700 per microliter)
with lymphopenia (lymph=7%). Sedative medication
was prescribed to manage the agitation. At 14 hours
after hospitalization, the gag reflex disappeared and
the patient showed dysarthria. The last physical exam
showed flaccid with generalized areflexia. The CSF and
salivary RT-PCR showed positive rabies infection. So, a
single dose of rabies vaccination and immunoglobulin
was administered. Unfortunately, according to the clini-
cal outcome of the patient, he was intubated and sup-
portive mechanical ventilation was performed; but, he
died 24 hours after admission.

Case4d

An 81-year-old woman was admitted with a chief com-
plaint of loss of appetite, weakness, and ataxia (3 days
before admission). Baseline laboratory tests were nor-
mal. In the physical exam, the scar following a stray dog
bite was visible. She had a history of stray dog bite 17
days before admission and she had received a four-dose
rabies vaccination and immunoglobulin. The first dose
of the rabies vaccine was administered immediately
on the same day of the dog bite. Accordingly, CSF and
salivary RT-PCR for rabies virus were requested and the
results showed positive rabies infection disease. At 24
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Figure 1. The proptosis eyes in patient

hours after hospitalization, the oxygen saturation de-
creased and so they were intubated. However, cardiac
arrest occurred 48 hours after admission and she died.

Discussion and Literature Review
Epidemiology in Iran

In general, the incidence rate of animal bites in Iran
was 13.20 per 1,000 people. Also, the highest inci-
dence rate of animal bites was reported in West Az-
arbayjan Province (146.83/1000) in the northwest of
Iran. The mean age of rabies infection was 26.23 years
old. Furthermore, the male and female incidence
rates per 1,000 populations were 14.9 and 4.55, re-
spectively. The incidence rate in rural areas was higher
than in urban areas (17.45 vs 4.35 cases per year) [4].
According to the Pasteur Institute report, the mortal-
ity rate of rabies is 5 to 11 people annually [5]. Dog
bite accounts for 81% of all rabies infection reports
in Iran [6]. Other animal hosts for this disease include
foxes, jackals, and wolves [7, 8]. The incidence rate of
incomplete vaccination was higher than the complete
vaccination (11.8 vs 3.65 per year) [4].

Pathogenesis

When the rabies virus enters the body through a skin
breakdown, it replicates in muscle cells and then infects
the muscle spindle and the nerves that innervate them
and move centrally. Rabies infection proliferates within
the CNS and is centrifugally spread via the peripheral
nerve to the rest of the tissues [9]. The immune re-
sponse of the body to rabies infection is insufficient.
The rabies infection can produce immunosuppression
due to interleukin-1 production in the CNS. Some be-
lieve that the virus may persist in macrophages and
emerge late after the infection. It accounts for long in-
cubation periods in some cases [10, 11].

Clinical manifestation

Some variables affect the risk and the rate of rabies
infection development after exposure, including viral
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inoculum, the number and location of the bites, and a
preexisting wound. As mentioned earlier, rabies virus
infection is classified into two categories: Furious rabies
(encephalitic) and paralytic rabies (dumb). The patho-
genic distinction between them is unclear. The most
common symptom of furious rabies is hydrophobia.
Other symptoms are episodic hyperactivity, seizures,
aerophobia, hyperventilation, pituitary dysfunction,
cardiac arrhythmias, and autonomic dysfunction. Para-
lytic rabies is manifested by ascending paralysis, hypo-
phonia, acute inflammatory polyneuropathy, symmetric
quadriparesis, and weakness [12, 13].

Diagnosis

During the incubation period, diagnostic studies
are useless. Also, when the symptoms appear, stan-
dard laboratory testing is not reliable in terms of
distinguishing rabies from other encephalitis. Direct
fluorescent antibodies (DFA) of biopsy or necropsy
tissue are a standard diagnostic test. DFA detects the
presence of rabies virus antigen [14]. The RT-PCR is a
sensitive test and a specific determination of the host
species’ origin. It was conducted on the CSF or saliva
of the patients or tissue [15]. Brain computed tomog-
raphy scan (CT scan) is usually normal in the early
stage of the infection. But later evidence of cerebral
edema may be detectable. A Magnetic Resonance Im-
age (MRI) shows the area of increased T2 signal in the
hippocampi, hypothalamus, and brain stem [16].

Prevention and treatment

Rabies is not a treatable but a vaccine-preventable
infection. Two types of immunization did exist: Passive
immunization by administering anti-rabies immuno-
globulin G, shortly after high-risk bites and active im-
munization (vaccination) that can be used as pre-ex-
posure prophylaxis for those at high risk of rabies and
post-exposure management for those subjects who are
a victim of high-risk bites, in association with passive
immunization according to the official recommenda-
tion (Table 1). According to the contact severity, Post-
Exposure Prophylaxis (PEP) is administered. In the case
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Table 1. Rabies vaccination and immune globulin
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Pre-exposure prophylaxis

Post-exposure prophylaxis

It is recommended for persons in high-risk groups, such as veterinarians, ani-
mal handlers, and certain laboratory workers

One dose of immune globulin and four doses of the rabies vaccine over
14 days (1-3-7-14 days)

of touching or feeding animals, animals lick on the intact
skin, so washing exposed skin and surfaces with no PEP
is recommended. If nibbling of uncovered skin, minor
scratches, or abrasions without bleeding have occurred,
wound washing and immediate vaccination are neces-
sary. Single or multiple transdermal bites or scratches,
contamination of mucous membranes or broken skin
with animal lick saliva, and direct contact with bats are
considered severe exposure; wound washing, immedi-
ate vaccination, and administration of rabies immuno-
globulin are recommended [17].

Discussion

Rabies infection causes tens of thousands of deaths
every year, mainly in Asia and Africa [17]. Although ra-
bies can be preventable after exposure, it almost always
results in death once clinical manifestations develop. In
this study, four cases were reported, all of whom had a
salivary RT-PCR positive test, but the rabies test of any
animal did not take place because it was unavailable.
In the fourth case of our study, an 81-year-old woman
eventually died, although vaccination and immunoglob-
ulin received before the rabies test was positive. In the
case report by Netravathi et al. [18] a 4-year-old case
was presented, who received rabies immunoglobulin
and vaccine (0, 3, 7, 14) and survived. However, he later
developed symptoms. Perhaps she had an underlying
disease such as hypertension or cardiovascular disease.

In the present study, in all of the cases at least a first
dose of rabies vaccination was administered, but in
Chacko’s study [19] and the study by Zhu et al. [20]
cases did not receive any rabies vaccine because they
referred with delay and died. In our study, in three
cases, vaccination was performed after the onset of
clinical symptoms. Unfortunately, all of the cases died
eventually; but, in a study by Hattwick [21], the case was
a 6-year-old boy who was bit by a bat, and the physi-
cian initiated a 14-day course of rabies vaccine. After 20
days, severe clinical symptoms appeared, but finally, af-
ter three months, he was discharged from the hospital
in good condition. Patients presented in two other stud-
iesin 2015 [18] and 2020 [22] showed that despite com-
plete vaccination, patients developed rabies symptoms
but eventually survived. These results can confirm that
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vaccination can prevent death if done on time, even if
severe clinical manifestations appear afterward. How-
ever, in many cases, it has been shown that timely vacci-
nation can also prevent the onset of clinical symptomes,
like a study done in 2020 with two cases received a full
course of rabies vaccine without immunoglobulin and
survived without any clinical manifestations [22].

In our study, the incubation period for our cases was
between three days to two months. The 21-day mean
incubation period for rabies in vaccinated individuals
was found by Held et al. [23] in their review of 236
cases of rabies. In the present study, the duration of
clinical rabies ranges from five to eight days, which is
in line with a study in 2015 in which the duration of
clinical rabies was ten days [20] .

In our study, three cases were bitten by a dog, and one
case was bitten by a fox scratch. This means that the
virus has been directly transmitted to humans through
animals. But there was a case in the study of Zhu [20]
that the virus was transferred by humans. Therefore,
the rabies virus can be transmitted indirectly to another
person by an individual bitten by a rabid dog. There-
fore, these people should receive a timely rabies vac-
cine and or anti-rabies immunoglobulin. Assessment
of reservoirs of rabies in different parts of Iran shows
that dogs, foxes, and jackals are the most common res-
ervoirs of the disease in northern areas of the country
[24]. Also, based on the findings by WHO, dogs are the
main source of human rabies deaths, contributing up to
99% of all rabies transmissions to humans [17].

Unfortunately, most rabies survivors continue to do
poorly with severe neurological disabilities, and pa-
tients are dependent on long-term care. No treatment
has been yet proven effective after the onset of symp-
toms, and therefore, the best management is timely
vaccination post-exposure.

Conclusion

As observed in this study and reported by other re-
searchers, most cases did not receive on-time post-
exposure prophylaxis. So, to decrease the mortality by
rabies, increasing the knowledge and awareness of the
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general population via media, brochures, and banners
in the healthcare centers about the risk of rabies follow-
ing animal bites particularly stray dogs, cats, etc., vac-
cination of pets (home dogs, cats) and requiring health
care centers to follow up those victims who lost the vac-
cination protocol are recommended. Also, due to the
highly variable incubation period, the vaccine should
not be withheld for delayed presentations. Methods
to increase awareness among local endemic popula-
tions to seek medical advice soon after animal expo-
sure are needed, along with good preventive programs
at the popular primary health centers to decrease the
incidence of human rabies. Also, increasing awareness
of the community about 24 hours active district rabies
control centers is necessary. They are available on the
Ministry of Health and Medical Education website.

Ethical Considerations
Compliance with ethical guidelines

Informed consent for publication was obtained from
the patient or their parents. The present study was
approved by the ethical committee of Mazandaran
University of Medical Sciences (Code: IR.MAZUMS.
REC.1401.254).

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Conceptualization and study design: Shiva Shadani,
Mohammad Sadegh Rezai; Acquisition of data: Shiva
shadani, Mohammad Reza Navaeifar, Ahmad Alikhani,
Shahriar Alian, Alireza Davoudi Badabi; Drafting the
manuscript: Fahimeh Ghasemi and Mahsa Kamali;
Critical revision of the manuscript for important intel-
lectual content: Mohammad Sadegh Rezai; Supervi-
sion: Mohammad Sadegh Rezai.

Conflicts of interest
The authors declareD no conflict of interest.
Acknowledgments

The authors of the study appreciate officials of Ma-
zandaran University of Medical Sciences and North
Khorasan University of Medical Sciences and also the
patients and their relatives.

Autumn 2022, Volume 10, Issue 4, Number 29

References

1. WHO. WHO Expert Consultation on Rabies: WHO TRS N°1012
[Internet]. 2018 [Last Updated: 14 April 2018]. [Link]

2. Hemachudha T, Ugolini G, Wacharapluesadee S, Sung-
karat W, Shuangshoti S, Laothamatas J. Human rabies:
Neuropathogenesis, diagnosis, and management. Lan-
cet Neurol. 2013; 12(5):498-513. [DOI:10.1016/51474-
4422(13)70038-3]

3. Najafi N. Animal Bites and Rabies in Northern Iran, 2001—
2005. Arch Clin Infect Dis. 2009; 4(4):e93403. [Link]

4. Abedi M, Doosti-Irani A, Jahanbakhsh F, Sahebkar A. Epidemi-
ology of animal bite in Iran during a 20-year period (1993-
2013): A meta-analysis. Trop Med Health. 2019; 47(1):1-13.
[DOI:10.1186/s41182-019-0182-5] [PMID] [PMCID]

5. Bannazadeh Baghi H, Alinezhad F, Kuzmin |, Rupprecht
CE. A perspective on rabies in the Middle East-Beyond
Neglect. Vet Sci. 2018; 5(3):67. [DOI:10.3390/vets-
¢i5030067] [PMID] [PMCID]

6. Fazeli M, Pazira S, Golahdouz M, Taherizadeh M, Pourhos-
sein B. Investigation of the frequency of rabies in EMRO
countries: A review study. J Clin Images Med Case Rep.
2021; 2(5):1296. [DOI:10.52768/2766-7820/1296]

7. Aikimbayev A, Briggs D, Coltan G, Dodet B, Farahtaj F,
Imnadze P, et al. Fighting Rabies in Eastern Europe, the
Middle East and Central Asia: Experts call for a regional
initiative for rabies elimination. Zoonoses Public Health.
2014; 61(3):219-26. [DOI:10.1111/zph.12060] [PMID]

8. Ghorani M, Eslami F, Jafari G. The first case report of rabies
in a grey wolf (Canis lupus) in Chaharmahal and Bakh-
tiari Province (Iran). Vet Med Sci. 2022. [DOI:10.1002/
vms3.755] [PMID] [PMCID]

9. Potratz M, Zaeck LM, Weigel C, Klein A, Freuling CM, Miil-
ler T, Finke S. Neuroglia infection by rabies virus after
anterograde virus spread in peripheral neurons. Acta
Neuropathol Commun. 2020; 8(1):1-5. [DOI:10.1186/
s40478-020-01074-6] [PMID] [PMCID]

10. Fisher CR, Streicker DG, Schnell MJ. The spread and evo-
lution of rabies virus: Conquering new frontiers. Nat
Rev Microbiol. 2018; 16(4):241-55. [DOI:10.1038/nrmi-
€r0.2018.11] [PMID] [PMCID]

11. Katz ISS, Guedes F, Fernandes ER, dos Ramos Silva S. Im-
munological aspects of rabies: A literature review. Arch
Virol. 2017; 162(11):3251-68. [DOI:10.1007/s00705-017-
3484-0] [PMID]

12. Shruthi A, Prasanna KS, Pradeep M, Hamza P, Anoopraj
R, Ansar F, et al. Variants in relation to clinical manifesta-
tion of rabies in dogs. Turkish J Vet Anim Sci. 2021. [Link]

13. Sambyal N, Proch A, Singh |, Challana A. Animal bite:
rabies and beyond rabies: A review. Int J Curr Micro-
biol App Sci. 2019; 8(8):602-18. [DOI:10.20546/ijc-
mas.2019.808.072]

Shadani S, et al. Rabies Virus Infection. J Pediatr Rev. 2022; 10(4):315-320



https://www.mazums.ac.ir/
https://www.mazums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/?term=Alian%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Davoudi%20A%5BAuthor%5D
https://www.mazums.ac.ir/
https://www.mazums.ac.ir/
https://en.nkums.ac.ir/
https://en.nkums.ac.ir/
https://www.who.int/publications/i/item/WHO-TRS-1012
https://www.who.int/publications/i/item/WHO-TRS-1012 
https://doi.org/10.1016/S1474-4422(13)70038-3
https://doi.org/10.1016/S1474-4422(13)70038-3
https://brieflands.com/articles/archcid-93403.html

https://doi.org/10.1186/s41182-019-0182-5
https://www.ncbi.nlm.nih.gov/pubmed/31798312
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6884825
https://doi.org/10.3390/vetsci5030067
https://doi.org/10.3390/vetsci5030067
https://www.ncbi.nlm.nih.gov/pubmed/30018199
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6165288
https://doi.org/10.52768/2766-7820/1296
https://doi.org/10.1111/zph.12060
https://www.ncbi.nlm.nih.gov/pubmed/23782901
https://doi.org/10.1002/vms3.755
https://doi.org/10.1002/vms3.755
https://www.ncbi.nlm.nih.gov/pubmed/35113501
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9122429
https://doi.org/10.1186/s40478-020-01074-6
https://doi.org/10.1186/s40478-020-01074-6
https://www.ncbi.nlm.nih.gov/pubmed/33228789
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7684951
https://doi.org/10.1038/nrmicro.2018.11
https://doi.org/10.1038/nrmicro.2018.11
https://www.ncbi.nlm.nih.gov/pubmed/29479072
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6899062
https://doi.org/10.1007/s00705-017-3484-0
https://doi.org/10.1007/s00705-017-3484-0
https://www.ncbi.nlm.nih.gov/pubmed/28726129
https://agris.fao.org/agris-search/search.do?recordID=DJ20210665303
https://doi.org/10.20546/ijcmas.2019.808.072
https://doi.org/10.20546/ijcmas.2019.808.072

Autumn 2022, Volume 10, Issue 4, Number 29 Journal of Pediatrics Review

14. Prabhu KN, Isloor S, Veeresh BH, Rathnamma D, Sharada
R, Das LJ, et al. Application and comparative evaluation of
fluorescent antibody, immunohistochemistry and reverse
transcription polymerase chain reaction tests for the de-
tection of rabies virus antigen or nucleic acid in brain sam-
ples of animals suspected of rabies in India. Vet Sci. 2018;
5(1):24. [DOI:10.3390/vetsci5010024] [PMID] [PMCID]

15. Marston DA, Jennings DL, MaclLaren NC, Dorey-Rob-
inson D, Fooks AR, Banyard AC, et al. Pan-lyssavirus
real time RT-PCR for rabies diagnosis. JoVE (Jour-
nal of Visualized Experiments). 2019; (149):e59709.
[DOI:10.3791/59709] [PMID]

16. Bhat MD, Priyadarshini P, Prasad C, Kulanthaivelu K. Neu-
roimaging Findings in Rabies Encephalitis. ] Neuroimage.
2021; 31(3):609-14. [DOI:10.1111/jon.12833] [PMID]

17. WHO. Rabies [Internet]. 2021 [Last Updated: 17 May
2021]. [Link]

18. Netravathi M, Udani V, Mani R, Gadad V, Ashwini M, Bhat
M, et al. Unique clinical and imaging findings in a first
ever documented PCR positive rabies survival patient:
A case report. J Clin Virol. 2015; 70:83-8. [DOI:10.1016/].
jcv.2015.07.003] [PMID]

19. Chacko K, Parakadavathu RT, Al-Maslamani M, Nair AP,
Chekura AP, Madhavan |. Diagnostic difficulties in human
rabies: A case report and review of the literature. Qatar
Med J. 2016; 2016(2):15. [DOI:10.5339/qmj.2016.15]
[PMID] [PMCID]

20. Zhu JY, Pan J, Lu YQ. A case report on indirect transmission
of human rabies. J Zhejiang Univ Sci B. 2015; 16(11):969-
70. [DOI:10.1631/jzus.B1500109] [PMID] [PMCID]

21. Hattwick MA, Weis TT, Stechschulte CJ, Baer GM, Gregg MB.
Recovery from rabies: A case report. Ann Intern Med. 1972;
76(6):931-42. [DOI:10.7326/0003-4819-76-6-931] [PMID]

22.John B, Kumar S, Kumar S, Dalal S, Mohimen A. Child sur-
vivor of rabies in India: A case report. Paediatr Int Child
Health. 2020; 40(4):255-60. [DOI:10.1080/20469047.202
0.1785198] [PMID]

23. Held JR, Tierkel ES, Steele JH. Rabies in man and animals
in the United States, 1946-65. Public Health Rep. 1967;
82(11):1009. [DOI:10.2307/4593183] [PMID] [PMCID]

24. Simani S. Rabies situation in Iran. J Vet Res. 2003;
58(3):275-8. [Link]

Shadani S, et al. Rabies Virus Infection. J Pediatr Rev. 2022; 10(4):315-320



https://doi.org/10.3390/vetsci5010024
https://www.ncbi.nlm.nih.gov/pubmed/29495649
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5876580
https://doi.org/10.3791/59709
https://www.ncbi.nlm.nih.gov/pubmed/31355796
https://doi.org/10.1111/jon.12833
https://www.ncbi.nlm.nih.gov/pubmed/33534937
https://www.who.int/news-room/fact-sheets/detail/rabies
https://doi.org/10.1016/j.jcv.2015.07.003
https://doi.org/10.1016/j.jcv.2015.07.003
https://www.ncbi.nlm.nih.gov/pubmed/26305826
https://doi.org/10.5339/qmj.2016.15
https://www.ncbi.nlm.nih.gov/pubmed/28534007
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5427514
https://doi.org/10.1631/jzus.B1500109
https://www.ncbi.nlm.nih.gov/pubmed/26537216
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4642879
https://doi.org/10.7326/0003-4819-76-6-931
https://www.ncbi.nlm.nih.gov/pubmed/5063659
https://doi.org/10.1080/20469047.2020.1785198
https://doi.org/10.1080/20469047.2020.1785198
https://www.ncbi.nlm.nih.gov/pubmed/32744918
https://doi.org/10.2307/4593183
https://www.ncbi.nlm.nih.gov/pubmed/4964673
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1920069
https://www.sid.ir/paper/34696/en


