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ABSTRACT
Article Info: LRI EN s ETte WaXhy Coronaviruses are a large family of viruses that are known to cause respiratory tract
11 May 2020 infections in humans. SARS-CoV-2 is a new type of this family initiated in late 2019 and its related disease
05 Oct 2020 :is known as Coronavirus Disease 2019 (COVID-19). Common symptoms of COVID-19 include fever, dry
01 Dec 2020 cough, fatigue, myalgia, arthralgia and shortness of breath.

In This narrative review a literature search was conducted in scientific databases
including Google Scholar and PubMed to find studies published from December 2019 to May 10 2020 on
the role the extrapulmonary manifestations of COVID-19.

Ethical issues (including plagiarism, misconduct, data fabrication, falsification, dou-
ble publication or submission, redundancy) have been completely observed by the authors.

(EHTE In addition to respiratory symptoms, involvement of various organs such as gastrointestinal tract, ner-
vous system, skin, olfactory system, cardiovascular system, liver, kidney, and eyes was also reported. Extra-
pulmonary manifestations of COVID-19 included anosmia, ageusia, skin rash, chickenpox-like blisters, acute
cardiac failure with increased troponin levels, kidney inflammation and edema, common gastrointestinal
symptoms (e.g. diarrhea, nausea and vomiting), elevated liver enzyme levels, neurological disorders (e.g.
stroke), nonspecific symptoms (e.g. headache and dizziness), and decreased consciousness level.

The hypothetical mechanisms of various organ involvements during COVID-19 include im-
mune-mediated inflammation such as cytokine storm, respiratory dysfunction, hypoxemia, cellular dam-

Key words: age, or combination of these mechanisms. Further studies should be conducted on the causes of various
Pathogenicity, CO- i COVID-19-induced damages to determine the exact relationship between the pathogenesis, prognosis
VID-19, SARS-CoV-2 © and severity of the disease.

such as fever, cough, fatigue, muscle aches, joint pain, and
shortness of breath have been reported as common symp-

1. Introduction toms of this virus [4, 7]. In addition to these symptoms,

SARS-CoV-2 also affects various organs of the body such
oronaviruses are a large family of viruses as the gastrointestinal tract, nervous system, skin, olfac-
that are known to cause respiratory infec- tory system, cardiovascular system, liver, kidneys and eyes.
tions in humans [1]. SARS-CoV-2 is a This study aims to provide comprehensive information on

new type of this family that was initiated in late 2019 and extrapulmonary complications of COVID-19 in order to
its related disease is known as COVID-19 [4]. Symptoms develop control and intervention strategies.

* Corresponding Author:

Soamyeh Shatizadeh Malekshahi, PhD.

Address: Department of Virology, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran.
Tel: +98 (21) 82883880

E-mail: s.shatizadeh@modares.ac.ir

Omidi A, et al. Extra Pulmonary Manifestations of COVID-19 . JAMS. 2020; 23(5):604-613.



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
mailto:s.shatizadeh@modares.ac.ir
https://orcid.org/0000-0002-1774-6517
https://orcid.org/0000-0003-2741-2745
https://doi.org/10.32598/JAMS.23.COV.6186.1
https://crossmark.crossref.org/dialog/?doi=10.32598/JAMS.23.COV.6186.1
http://jams.arakmu.ac.ir/page/12/About-the-Journal

December 2020 & January 2021. Vol 23. Issue 5

2. Materials and Methods

This is a narrative review study. The literature search was
conducted in databases such as PubMed, Scopus, Science-
Direct, and Google Scholar on studies published in Eng-
lish from December 2019 to May 10, 2020 using following
keywords:COVID-19, SARS-CoV-2, olfactory dysfunc-
tion, loss of taste, gastrointestinal disease, skin manifesta-
tions, cardiovascular disease, kidney disease, liver disease,
neurological disorder, eye disease, thyroid disease, and dia-
betes complications. In the initial search, 1105 articles were
yielded. After removing duplicates and evaluating their
titles and abstracts, 32 articles were selected for the review.

3. Results

SARS-CoV-2 can cause neurological manifestations
from relatively specific symptoms such as anosmia, ageu-
sia, myopathy and stroke to nonspecific symptoms such as
headache, dizziness, loss of consciousness or seizures [30].
Studies on COVID-19 patients have also reported com-
mon gastrointestinal symptoms, such as diarrhea, nausea,
and vomiting [14]. Another reported rare symptom is a
skin rash in the form of erythematosus, chronic urticaria,
and chickenpox-like blisters that occur without itching or
slight itching in the trunk [16]. Acute heart failure has been
reported as the most common heart disease in COVID-19
cases. Other diseases are myocarditis and cardiac arrest
[20]. Recent reports indicate acute renal failure in patients
with COVID-19, and hypothetical mechanisms have been
proposed, including sepsis leading to cytokine storm or
direct cell damage by SARS-CoV-2 [23]. Liver damage
in these patients may be directly related to viral infection
of the liver cells, immune-mediated inflammation such as
cytokine storm, and hypoxia caused by pneumonia [28,
29]. There is a two-way relationship between COVID-19
and diabetes; diabetes is associated with an increased risk
of severe COVID-19. On the other hand, sudden diabetes
and severe metabolic complications of diabetes, such as
diabetic ketoacidosis, for which very high doses of insulin
are needed, have also been observed in patients with CO-
VID-19 [37].

4. Discussion and Conclusion

The results of this review study showed that the complica-
tions of COVID-19 are not limited to the lungs, but can go
beyond and affect other organs. There have been numerous
reports of systemic consequences of COVID-19. Aware-
ness of the effects of SARS-CoV-2 infection outside the air-
ways can be important in the management of patients with
underlying diseases. Due to the novelty of COVID-19, in-
formation in this field is constantly updated and increased,
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and the mechanisms associated with the complications are
not yet fully clear. Further studies should be performed on
the various damages caused by COVID-19 to determine the
exact relationship between the pathogenesis, prognosis and
severity of the disease.
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10. Liver disease

11. Neurological disorder
12. Eye disease

13. Thyroid disease
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