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Abstract: Rabies is a life-threatening and vaccine-preventable infectious disease triggered by an
RNA virus, part of the Rhabdoviridae family, Lyssavirus genus. It is transmitted from infected saliva,
blood, or organs from rabid animals to humans. Children are at high risk due to their inability to
defend themselves from infected animals and most deaths occur in this age category (under 15
years). Rapid diagnosis and humans postexposure prophylaxis (PEP) is standard and lifesaving at
the same time with early elimination of rabid animals. In this case report, we describe a rabies case
in a ten-year-old female child, bitten by a cat ten days before hospitalization. Despite the challenges
to obtain a rabies laboratory diagnosis, and the maximal treatment introduced from early admission
(Human Rabies Immunoglobulin, anti-rabies vaccination, orotracheal intubation and mechanical
ventilation) the evolution of the patient was unfavorable, namely death one months after admission.
The objective is to understand the mechanism of infection and mortality from rabies virus in chil-
dren with neurological symptoms and without PEP. The rate of human exposure may be signifi-
cantly decreased by controlling rabies through pet immunization programs and presentation to the
hospital as soon as an aggression from animals occurred.
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1. Introduction

Rabies is a zoonotic disease determined by a single-stranded RNA virus, which be-
longs to the Lyssavirus genus, Order Mononegavirales, Rhabdoviridae family, that kills every
year approximately 59000 people worldwide [1-4]. PEP is necessary to be started as early
as possible and this estimates to prevent hundreds of thousands of rabies deaths annually
[5]. Wound cleansing management and simultaneous administration of rabies immuno-
globulin (RIG) combined with anti-rabies vaccine (ARV) is almost invariably effective
even after high-risk exposure and should be started as early as possible after a contami-
nated event [6]. Fatal failures of PEP, when occurs, are typically associated with insuffi-
cient or delayed PEP treatment. Nevertheless, insufficient therapy may result in delayed
or suboptimal RIG administration, as well as inadequate injection of wounds which is
constrained in pediatric patients by low body weight. If the body-weight-based RIG dose's
volume turns out to be insufficient, volume expansion through dilution will be required
to achieve complete virus neutralization and adequate infiltration into all wounds [7,8].

In Romania, a scarce number of rabies cases are reported in both animals and hu-
mans. In children, rabies cases are extremely rare, the infection being produced through
contaminated domestic animals [9-11]. The rabies virus is transmitted from sick animals
when infected saliva contact with open wounds such as those caused by bites or scratches,
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and when it meets the surfaces of the human mucosa [1,4,12]. The rabies virus usually
penetrates the body through the wound produced by the bite of an infected animal (its
saliva containing the virus) and by way of fillets, reaches the brain, triggering character-
istic lesions. Literature accounted for some cases of rabies transmitted through aerosols or
mucous membranes (accidentally in laboratories). [13-15]. The more the area where the
bite is located is innervated (fingers, genital area) or closer to the brain (face) the shorter
the time of incubation. From the clinical standpoint, there are two forms of rabies: furious
and paralytic, both preceded by a prodrome with a characteristic clinical picture. The most
frequently described cases are furious clinical forms with more rapid evolution towards
death [16]. The rabies virus can be isolated by in situ hybridization methods (RT-PCR-
polymerase chain reaction) that can identify the virus at the level of the wound, the saliva,
or the central nervous system. Postmodern diagnosis of rabies is established by anato-
mopathological examination which highlights, by immunohistochemistry techniques, the
presence of Babes-Negri bodies, pathognomonic for rabies. Electronic microscopy can also
evince the rabies virus in the hippocampus as well as in other tissues. Rabies treatment
is only prophylactic (immunoglobulins and vaccination), with other methods (prolonged
sedation, decrease in the body temperature) having had recorded meaningful results, so
far. Once obvious clinical signs have occurred rabies evolves severely, leading to death
[17-20].

2. Case report

We aim to present the case of a ten-year-old female patient, admitted with rabies in
the Paediatric Intensive Care Unit at National Institute for Infectious Diseases ,, Prof. Dr
Matei Bals”, Bucharest. Anamnesis revealed that the patient had been bitten by a cat (cat-
egory III -Lyssavirus exposure), ten days before hospital admission, the bite inflicting a
wound at the level of the hand. The cat was known to the family, didn’t receive anti-rabies
vaccination, and had aggressive behavior which raised the suspicion of animal rabies.

Upon admission, the patient presented a critically altered general state, with severe
psychomotor agitation that alternated with rare periods of consciousness, visual and au-
ditory hallucinations, significant hypersomnia, aerophobia and hydrophobia, tachycardia
(VA- 170b/min), polypnea (40-50/min), SpO2 - 95% in atmospheric air without signs of
meningeal irritation. The onset of symptomology was 24 hours before hospitalization.

Biological samples taken at the time of admission did not record significant changes,
except for increased LDH (Lactate dehydrogenase) and muscle enzymes (CK) and discreet
hepatic cytolysis as well as persistent elevated BUN (blood urea nitrogen) and creatinine
levels. IgM serology for viral illnesses was negative, except for this etiology. We also ap-
pealed to differential diagnosis, outlining all the diseases with a similar clinical picture
(acute meningoencephalitis, acute encephalopathy, coma of various causes, acute intoxi-
cation). The RT-PCR confirm the presence of rabies virus skin, hair follicles, cerebrospinal
fluid (CSF) based  on RT-PCR (diagnostic method subsequently licensed- GenBank
BankIt Submission ID: 1976388). Necropsy samples were taken from the brain and found
Babes -Negri bodies in the hippocampus. See microscopic images attached (Fig.1-Fig.10).

Based on the clinical signs, epidemiological data, and the identification of the rabies
virus in CSF the diagnosis of rabies encephalitis-furious form was established. Specific
rabies immunoglobulin therapy, of equine origin, was initiated, with sensitivity testing
and progressive desensitization, followed by anti-rabies vaccination (therapeutic scheme
applied on days: 0, 3, 7, 14, 28) without any records of allergic incidents. Furthermore,
until the rabies diagnostic was confirmed, we also introduced acyclovir treatment. Ther-
apy was supplemented with anti-oedema drugs (Mannitol and Furosemide), anti-inflam-
matory steroids (Dexamethasone), unspecified human immunoglobulin, acid-base and
hydro electrolytic rebalancing, and symptomatic drugs.

Evolution was rapidly unfavorable, with the onset of an acute cardio-respiratory fail-
ure that required the induction of coma and orotracheal intubation with mechanical ven-
tilation, in less than 24 hours from admission. Also, to preserve the brain functions we
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induced hypothermia by decreasing the body temperature to 34°C, however without any
positive outcomes. Despite the complex treatment, evolution was unfavorable with the
onset of Multiple Organ Dysfunction Syndrome (MODS) (kidney, liver, hematologic, neu-
rologic) and mechanical ventilation-associated bronchopneumonia, the patient’s death oc-
curring 30 days after admission.

Subsequently, the anatomopathological examination confirmed the established diag-
nosis, highlighting (figure 1 - 10).

Figure 1. - Babes-Negri intracytoplasmic round eosinophilic, sharply outlined inclusions in the
Purkinje cells of the cerebellum containing the rabies virus (Hematoxylin and eosin stain; magnifi-
cation x 200).

Figure 2. - Purkinje cells of the cerebellum with Babes-Negri intracellular inclusions magenta col-
ored with Mann staining (magnification x 400).
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Figure 3. - Immunohistochemistry using anti-rabies virus antibody highlighting the rabies virus
antigen in the perikaryon of the cerebellar neuronal cells (magnification x 400).

Figure 4. - Mononuclear infiltration in the hippocampus (Hematoxylin and eosin stain; magnifica-
tion x 200).
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Figure 5. - Subependymal and intracortical encephalitis with diffuse and perivascular cuffing of
mononuclear inflammatory cells revealed using immunohistochemistry for Leukocyte Common
Antigen (LCA-antibody, magnification x 100).

Figure 6. - Subependymal and intracortical encephalitis with diffuse and perivascular cuffing of
mononuclear inflammatory cells revealed using immunohistochemistry for Leukocyte Common
Antigen (LCA-antibody, magnification x 100).


https://doi.org/10.20944/preprints202211.0294.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 November 2022 do0i:10.20944/preprints202211.0294.v1

Figure 7. - Evenly dispersed reactive astrocytes with long, star-like cytoplasmic processes in the
hippocampus, demonstrated utilizing immunohistochemistry for glial fibrillary acidic protein
(GFAP, magnification x 100 and x 200).

Figure 8. - Evenly dispersed reactive astrocytes with long, star-like cytoplasmic processes in the
hippocampus, demonstrated through immunohistochemistry for glial fibrillary acidic protein
(GFAP, magnification x 100 and x 200).
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Figure 9. - Lung with edematous alveolitis, diffuse intra-alveolar hemorrhage and some alveolar
walls lined by hyaline fibrinous membranes (Hematoxylin and eosin stain; magnification x 100).

Figure 10. - Lung with edematous alveolitis, diffuse intra-alveolar hemorrhage and some alveolar
walls lined by hyaline fibrinous membranes (Hematoxylin and eosin stain; magnification x 100).

3. Discussions

Through the present material, we outlined a case of pediatric rabies, the clinical furi-
ous form, having as the source of infection a domestic animal (rabid cat - without diag-
nostic confirmation) who, initially, didn’t receive specific prophylaxis (only 10 days after
the infecting bite, in our clinic). Early administration (within the first hours from the
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infectious bite) of passive prophylaxis (anti-rabies immunoglobulin) followed by anti-ra-
bies vaccination would have led to a better outcome in terms of evolution and prognostic.
From the standpoint of positive diagnostic, this was established based on clinical and ep-
idemiological data, with histopathology confirmation (postmortem). Likewise, the diag-
nostic was confirmed antemortem by identifying the rabies virus in CSF by PCR. In our
clinic we have also used this method of diagnosis in a child with rabies, a case presented
and published in the journal , Rabies Bulletin Europe” [21]. This method is useful because
it helps clinicians establish an early diagnosis of rabies, with the introduction of specific
treatment which ultimately would trigger a better prognostic for this affection. Evolution
was unfavorable, despite the complex treatment (anti-rabies, pathogenic, symptomatic
drugs, induced coma with intubation and mechanical ventilation, hypothermia), the pa-
tient dying due to Multiple Organ Dysfunction Syndrome (MODS) and complications as-
sociated with prolonged mechanical ventilation (30 days).

5. Conclusions

Rabies is an extremely severe disease that causes death in all cases once the charac-
teristic clinical picture is installed (the presence of rabies virus in CNS). Despite the avail-
ability of passive and active prophylactic measures, there are a few, isolated cases of hu-
man rabies because of infection by contact with rabid animals. By applying all standard
prophylactic measures as early as possible (within the first hours from the possible infec-
tious contact), the number of human rabies would decrease significantly. Also, the elimi-
nation of animal rabies outbreaks in our country would contribute to the eradication of a
severely, lethal illness. Rapid establishment of a positive diagnostic, before the onset of
the specific clinical picture of encephalomyelitis by confirmation with modern techniques
(PCR from CSF or at the level of the wound), would decrease the rate of death by rabies
due to early initiation of a specific therapy.

Author Contributions All authors have the same contribution.
Funding This research received no external funding.

Institutional Review Board Statement: Written informed consent was obtained for the study of the
rabies virus in the patient’s autopsy samples.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement The data that support the findings of this study are available on re-
quest to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  WHO. Fact-sheet rabies. Available: https://www.who.int/news-room/fact-sheets/detail/rabies [Accessed 11 Nov 2022].

2. Afonso, C. L. et al. Taxonomy of the order Mononegavirales: update 2016. Arch. Virol. 161, 2351-2360 (2016).

3. Walker PJ, Blasdell KR, Calisher CH, Dietzgen RG, Kondo H, Kurath G, Longdon B, Stone DM, Tesh RB, Tordo N, Vasilakis
N, Whitfield AE, Ictv Report Consortium. ICTV Virus Taxonomy Profile: Rhabdoviridae. ] Gen Virol. 2018 Apr;99(4):447-
448. doi: 10.1099/jgv.0.001020. Epub 2018 Feb 19. PMID: 29465028.

4. Scott TP, Nel LH. Lyssaviruses and the Fatal Encephalitic Disease Rabies. Front Immunol. 2021 Dec 2;12:786953. doi:
10.3389/fimmu.2021.786953. PMID: 34925368; PMCID: PMC8678592.

5. [Guideline] WHO. WHO Guide for Rabies Pre- and Post-exposure Prophylaxis in Humans. World Health Organization.
Available at http://www.who.int/rabies/ PEP_prophylaxis_guidelines_Junel0.pdf. Accessed: October 18, 2022

6. Hemachudha T, Ugolini G, Wacharapluesadee S, Sungkarat W, Shuangshoti S, Laothamatas ]. Human rabies: neuropath-
ogenesis, diagnosis, and management. Lancet Neurol. 2013 May;12(5):498-513. doi: 10.1016/51474-4422(13)70038-3. PMID:
23602163.

7. Fooks AR, Cliquet F, Finke S, et al. Rabies. Nat Rev Dis Primers. 2017;30(3):17091. doi:10.1038/nrdp.2017.91. PMID:
29188797.

8.  Fooks AR, Banyard AC, Horton DL, Johnson N, McElhinney LM, Jackson AC. Current status of rabies and prospects for
elimination. Lancet. 2014;384(9951):1389-1399. doi:10.1016/S0140-6736(13)62707-5. Epub 2014 May 11 PMID: 24828901


https://doi.org/10.20944/preprints202211.0294.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 November 2022 d0i:10.20944/preprints202211.0294.v1

9. Najar H, Streinu-Cercel A. Epidemiological management of rabies in Romania. Germs. 2012 Sep 1;2(3):95-100. doi:
10.11599/germs.2012.1019. Erratum in: Germs. 2012 Dec;2(4):149. PMID: 24432269; PMCID: PMC3882854.

10. World Health Organization. Rabies vaccines: WHO position paper. Wkly. Epidemiol. Rec. 2018, 93, 201-220.

11. Luminos M., Barboi G., Streinu Cercel A., Staniceanu F., Jugulete Gh., Visan A., Negulescu C., TurcituM.A. - Rabies Buletine
Europe,”Human Rabies in a Romanian boy — an ante mortem case study”, Vol 35, No 2, December 2011, Quarter 2, pag. 5
- 8, (www.who-rabies-bulletin.org)

12. Warrell MJ. The dilemma of managing human rabies encephalitis. Trop Med Int Health. 2016 Apr;21(4):456-7. doi:
10.1111/tmi.12668. Epub 2016 Feb 9. PMID: 26799263.

13. Pieracci EG, Pearson CM, Wallace RM, Blanton JD, Whitehouse ER, Ma X, Stauffer K, Chipman RB, Olson V.. Vital signs:
trends in human rabies deaths and exposures - United States. MMWR Morb Mortal Wkly Rep. 2019;68(23):524-28. doi:
10.15585/mmwr.mm6823el

14. Mahadevan A, Suja MS, Mani RS, Shankar SK. Perspectives in diagnosis and treatment of rabies viral encephalitis: insights
from pathogenesis. Neurotherapeutics. 2016;13(3):477-92. doi: 10.1007/s13311-016-0452-4.

15. Gluska S, Zahavi EE, Chein M, Gradus T, Bauer A, Finke S, Perlson E. Rabies virus hijacks and accelerates the p75NTR
retrograde axonal transport machinery. PLoS Pathog. 2014;10(8):e1004348. doi: 10.1371/journal.ppat.1004348.

16. Mallewa, M. et al. Rabies encephalitis in malaria-endemic area, Malawi, Africa. Emerg. Infect. Dis. 13, 136-139 (2007).This
is a case study report from Malawi showing that rabies is regularly misdiagnosed if a clinical diagnosis is undertaken
without laboratory confirmation of rabies.

17.  Mani RS, Madhusudana SN. Laboratory diagnosis of human rabies: Recent advances. ScientificWorldJournal. 2013; 2013:
1- 10.

18. Chacko K, Parakadavathu RT, Al-Maslamani M, Nair AP, Chekura AP, Madhavan I. Diagnostic difficulties in human ra-
bies: a case report and review of the literature. Qatar Med J. 2016; 2: 15.

19. Wadhwa A, Wilkins K, Gao J, et al. A Pan-Lyssavirus Tagman real-time RT-PCR assay for the detection of highly variable
rabies virus and other lyssaviruses. PLoS Negl Trop Dis. 2017; 11(1):e0005258.

20. Prosniak M, Faber M, Hanlon CA, Rupprecht CE, Hooper DC, Dietzschold B. Development of a cocktail of recombinant-
expressed human rabies virus-neutralizing monoclonal antibodies for postexposure prophylaxis of rabies. ] Infect Dis. 2003
Jul 1. 188(1):53-6.

21. Luminos M., Barboi G., Streinu Cercel A., Staniceanu F., Jugulete Gh., Visan A., Negulescu C., TurcituM.A. - Rabies Buletine
Europe,“Human Rabies in a Romanian boy — an ante mortem case study”, Vol 35, No 2, December 2011, Quarter 2, pag. 5
-8, (www.who-rabies-bulletin.org)


https://doi.org/10.20944/preprints202211.0294.v1

