@
Open Access Mini-Review

Journal of @ ) Ren Endocrinol 2023;9:€22062.
Renal .

https://www.jrenendo.com
Endocrinology

Nickan

doi: 10.34172/jre.2023.22062 A
J Research Institute

A nephrology viewpoint on human monkeypox; a mini-
review to current knowledge and new concepts

Parisa Soleimani' ™, Sepideh Yadollahifarsani'", Elnaz Marzbani'"~, Hamid Reza Jahantigh?

Abstract

Monkeypox is a common disease between humans and animals. The cause of this disease is a member of the Poxviridae family. The
transmission of this disease is mostly through aerosol, direct contact and insect bites. Monkeypox has different symptoms; its skin lesions
are papules then; they progress toward vesicles and finally create classic pock lesions. The duration of lesions are 4 to 14 days and they are
usually seen on hands, feet and face. This disease can cause fever, lymphadenopathy, encephalitis and keratitis. Thus, monkeypox in the
course of its development involves several organs. Due to the limited number of studies conducted on this virus, we designed this study
to investigate signs, symptoms and effect of monkeypox virus on kidneys and compare with other similar viruses such as other genera of
Orthopoxvirus and varicella-zoster.
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Introduction

Monkeypox is a viral disease common among humans
and animals (1). Several people around the world have
contracted the disease. The virus appears to be transmitted
through aerosols, although direct contact and insect bites
are more common and more likely to spread. Monkeypox
virus is a member of Poxviridae family, Chordopoxvirinae
subfamily, and is a genus of Orthopoxvirus. This genus
includes variola (smallpox virus), vaccina, and cowpox
virus (2).

The first monkeypox outbreak was confirmed in 1959
Copenhagen of Denmark as a pox-like disease in monkeys
(3). On 1 September 1970, the first human involvement
of monkeypox observed in Congo. Between October
1970 and May 1971, six other cases of monkey pox were
reported. Several thousands of monkeypox involvement
have been reported in 15 countries until now (4).

Method of search

A search query was conducted through available
international databases, including PubMed and Google
Scholar. We searched the following keywords: acute
tubular necrosis, monkeypox.

Clinical manifestation
The incubation period of monkeypox virus is computed

within 4 to 21 days. In this period, prodromal signs
including fever, myalgia, malaise, pharyngitis,
lymphadenopathy and back pain appear. After prodromal
phase, exanthema phase appears with vesiculopustular
lesions within 1 to 10 days. Lesions are pea-sized,
monomorphic and similar with smallpox (5). Skin lesions
are papules containing proliferative acanthocytes, which
progress towards vesicles and then undergo umbilication,
which finally creates classic pock lesions. The duration of
skin lesions is usually within 4 to 14 days, and they are
usually seen on the hands, feet, and face. Lung lesions are
similar to skin lesions, but they also have hemorrhagic
necrosis (2).

Bronchopneumonia, respiratory distress, encephalitis,
keratitis, corneal infection with vision lost, secondary
bacterial infection and gastrointestinal involvement have
been reported in monkey pox (6).

Therefore, it can involve several organs in its progression.
Due to the limited researches on this virus, we conducted
this study to investigate other similar viruses such as other
genera of Orthopoxvirus and varicella-zoster and infer
issues with the monkey poxvirus especially on kidneys.

Kidney involvement following monkeypox
In a study which designed by Thornhill and colleagues
from April to June 2022 across 16 countries on 528 cases,
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I Implication for health policy/practice/research/
medical education

Current case reports and the studies on the viruses similar to
monkeypox show kidney involvement in this disease, is mostly acute
tubular necrosis; however, this hypothesis requires more extensive
studies.

there are two cases of hospitalization due to acute kidney
injury and also no death reported from kidneys injury
(7). In another study on varicella-zoster, the investigated
case was a 34-year-old man with no history of specific
diseases, suffering from varicella-zoster infection, who
presented with fatigue and mild fever and symptoms of
upper respiratory infection and had a skin rash four days
before the admission. It was in the form of maculopapules
and vesicles with an erythematous background, which
first appeared on the head and ears, and then extended
throughout the body and organs. The patient had
severe cough and shortness of breath, serum creatinine
on arrival was 0.8 mg/dL, blood urea nitrogen (BUN)
was 8 mg/dL. In urine analysis, RBC was 10® and the
quantity of proteinuria was within normal range. During
hospitalization, serum creatinine increased up to 4.4 mg/
dL then returned to the normal state after 12 days (8).

Acute renal failure in severe varicella-zoster in adults has
already been detected. The connection between nephritis
and varicella-zoster dates back to the year 1884, when
Henoch examined four cases of nephritis in children with
chickenpox, which had proteinuria, they had hematuria
and edema three to eleven days following the skin rash (8).

In another study in 1921, 52 cases of acute nephritis
related to chickenpox were investigated.

Likewise, in another study, one-tenth percent of 2534
patients with varicella-zoster had kidney problems
(8), while the kidney disturbance appears after skin
manifestations in patients (8).

Renal pathology following monkeypox

There is no extensive study on histopathological kidney
samples of monkeypox patients. Due to its very similar
appearance to chickenpox and the fact that both are viral
infections that can affect different organs, we explain
histopathological results of several cases from kidney
biopsies and autopsies. We also reviewed a study that
investigated monkeypox infection in rope squirrels.

A previous study reported a 16-year-old boy from
India who referred to a medical center due to pre-orbital
edema, edema of both legs, and oliguria, with a history
of chickenpox 15 days prior to the visit. Upon admission,
the patient’s creatinine was 1.4 mg/dL and the patient’s
urea was 151 mg/dL. In the urine test, the patient had
proteinuria +4 and a large number of red blood cells, also
C-reactive protein (CRP) increased and serum C3 level
decreased, but C4 was normal.

Abdominal ultrasound showed attenuated
corticomedullary differentiation in both kidneys, in the

histopathological examination of the kidney biopsy, it
was diffuse thickening and mesangial hypercellularity,
splitting of the basement membrane with endocapillary
and mild neutrophilic infiltration, which finally revealed
a membranoproliferative glomerulonephritis suggested
for this patient (9).

Additionally, a previous study, addressed a 59-year-old
man diagnosed with varicella-zoster who was admitted
to the hospital. During the first two days, the patient’s
urinary output decreased from 1500 mL/d to 500 mL/d.
In the ultrasound examination, the size of the kidneys
was normal and there was no evidence of obstruction.
The patient was diagnosed with acute kidney failure. In
the examination of the kidney biopsy, 10 glomeruli were
examined, which did not have significant glomerular
changes. He also had acute tubular necrosis in the
examination of the electron microscopy. During the next
18 days, kidney function slowly returned to normal (10).

Here we also present another case report concerning, a
68-year-old woman with systemic blisters. This patient was
diagnosed with nephrotic syndrome and cryoglobulinemic
vasculitis three years prior to this admission. The patient
was administered daily prednisolone and the proteinuria
was controlled. Tzanck test was positive, and the patient
was diagnosed with varicella-zoster. In the urine test, the
patient had recent hematuria and proteinuria. The patient
died after 24 days of hospitalization. In the autopsy of the
kidneys, acute tubular necrosis was observed along with
destructive glomerular lesions. Finally, in the autopsy of
this patient, microabscess and necrosis due to varicella-
zoster infection were shown in all organs, including the
kidneys (11).

Falendysz et al investigated monkeypox infection
on African rope squirrels. They found, in addition to
epidermal and pulmonarylesions, which are typical, kidney
lesions were also common in this disease and several cases
in histopathological investigations showed renal tubular
degeneration and multiple foci of perivascular lymphoid
and plasmacytic inflammation in the region of the kidney
pelvis and cortex (12).

Conclusion

This mini-review showed cases of renal involvement
following monkeypox virus are very limited and our
information in this field is incomplete. However, the study
on African rope squirrels showed that renal lesions were
also common. According to the study by Thornhill et
al, two patients out of 528 hospitalized for acute kidney
injury. Due to the studies conducted on the viruses similar
to monkeypox and their effect on the kidney, as well as
limited studies regarding the involvement of the kidney
organ in the monkeypox virus, there is a possibility of
kidney involvement in this disease, mostly acute tubular
necrosis; however, this hypothesis requires more extensive
studies.

2 | Journal of Renal Endocrinology, Volume 9, 2023



Human monkeypox

Authors’ contribution

Conceptualization, methodology, research, writing—original draft
preparation, project management: SY and PS.

Resources: SY.

Data curation, visualization, supervision: EM.

Writing—reviewing and editing: EM and HRJ.

Conflicts of interest
SY, PS and EM was the researchers at Nickan Research Institute,
however the process of peer-review was conducted like others.

Ethical issues
Ethical issues (including plagiarism, data fabrication, double
publication) have been completely observed by the authors.

Funding/Support
None.

References

1. Adler H, Gould S, Hine P, Snell LB, Wong W, Houlihan CF, et
al. Clinical features and management of human monkeypox: a
retrospective observational study in the UK. Lancet Infect Dis.
2022;22:1153-1162. doi: 10.1016/S1473-3099(22)00228-6.

2. Wachtman L, Mansfield K. Viral diseases of nonhuman
primates. Nonhuman Primates in Biomedical Research.
2012:1-104. doi: 10.1016/B978-0-12-381366-4.00001-8

3. Alakunle E, Moens U, Nchinda G, Okeke MI. Monkeypox
Virus in Nigeria: Infection Biology, Epidemiology, and
Evolution. Viruses. 2020;12:1257. doi: 10.3390/7/12111257.

4. Monkeypox. Available from: https://www.who.int/health-
topics/monkeypox/#tab=tab_1. Accessed 19 October 2020.

5. Kabuga Al, El Zowalaty ME. A review of the monkeypox virus
and a recent outbreak of skin rash disease in Nigeria. ] Med

Virol. 2019;91:533-540. doi: 10.1002/jmv.25348.

Petersen E, Kantele A, Koopmans M, Asogun D, Yinka-
Ogunleye A, lhekweazu C, et al. Human monkeypox:
epidemiologic and clinical characteristics, diagnosis, and
prevention. Infect Dis Clin North Am. 2019;33:1027-43. doi:
10.1016/j.idc.2019.03.001.

Thornhill JP, Barkati S, Walmsley S, Rockstroh ], Antinori A,
Harrison LB, et al. Monkeypox Virus Infection in Humans
across 16 Countries — April-June 2022. N Engl ] Med.
2022;387:679-91. doi: 10.1056/NEJM0a2207323.

Chuang FR, Lee CH, Chuang CH, Lee WC, Yang CC, Chen
TC, et al. Varicella-zoster infection with encephalopathy,
pneumonia, and renal failure: a case report. Ren Fail.
2007;29:359-62. doi: 10.1080/08860220601166602.
Majumdar A, Atam V, Mishra M. Rare case of post-varicella
membranoproliferative glomerulonephritis presenting with
massive proteinuria. BMJ Case Rep. 2020;13:€233084. doi:
10.1136/bcr-2019-233084.

Premuzi¢ V, Santini M, Laganovi¢ M, Cori¢ M, Jelakovi¢ B.
Acute kidney failure as a single complication of varicella
virus infection in an adult patient. Case Rep Nephrol Dial.
2018;8:130-7. doi: 10.1159/000491627.

Kuwano K, Ota Y, Tsuji K, Torigoe K, Yamashita A, Muta K,
et al. An autopsy case of disseminated varicella-zoster virus
infection during the treatment of nephrotic syndrome. Intern
Med.2022;61:571-6.doi: 10.2169/internalmedicine.7332-21.
Falendysz EA, Lopera JG, Doty JB, Nakazawa Y, Crill C,
Lorenzsonn F, et al. Characterization of Monkeypox virus
infection in African rope squirrels (Funisciurus sp.). PLoS
Negl Trop Dis. 2017;11:e0005809. doi: 10.1371/journal.
pntd.0005809.

Journal of Renal Endocrinology, Volume 9, 2023 |3



