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Abstract 
Coronavirus disease 2019 (COVID-19), caused by SARS-CoV-2, emerged in 
Wuhan, China in December 2019. It has now spread to all parts of the world 
and as of 26th July 2020, more than 16 million cases and over 600,000 deaths 
have been reported. The commonest presentation is respiratory in nature 
with non-productive cough, fever and shortness of breath. Some COVID-19 
patients have had atypical or unusual presentations involving the neurologi-
cal, metabolic, gastrointestinal, renal, haematological, cutaneous and cardi-
ovascular systems. In this mini-review, we have outlined the main atypical or 
unusual clinical presentations of COVID-19. 
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1. Introduction 

Coronavirus disease 2019 (COVID-19) is caused by Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). This virus erupted in Wuhan, China in 
December 2019. The COVID-19 global pandemic has led to adverse health out-
comes worldwide [1]. As of 26th July 2020, more than 16 million cases have been 
reported with over 600,000 deaths. The more commonly seen symptoms in-
cludes: fever, a non-productive cough and fatigue. Complications such as respi-
ratory distress and respiratory failure are seen among the severe COVID-19 pa-
tients [1]. However, non-pulmonary/atypical presentations such as neurological, 
metabolic, gastrointestinal, hepatic, renal, haematological and cardiac manifesta-
tions, have been observed in a number of patients. The SARS-CoV-2 virus enters 
human cells by binding to the ACE-2 receptor [2]. There is strong binding affin-
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ity of the receptor binding domain (RBD) of the SARS-CoV-2 spike protein to 
human ACE-2 [3]. ACE-2 is primarily expressed on Type-2 alveolar cells of the 
lung. However, cells from the brain, gastrointestinal tract, kidney, heart and tes-
tes also expresses this receptor thus making them susceptible for SARS-CoV-2 
infection [4]. In this review, we discuss some aspects of the involvement of sys-
tems other than respiratory system and its importance in prognosis and treat-
ment of COVID-19. 

2. Literature Search 

A literature search was performed in PubMed and Google Scholar to identify 
studies published on atypical manifestations of COVID-19. The keywords used 
in the search were: SARS-CoV-2, COVID-19, neurological, gastrointestinal, he-
patic, renal, haematological, dermatological and cardiovascular manifestations. 
Articles published from January to July 2020 were included. The initial selection 
was based on the article title and abstract, following which the full-text article 
was read. The reference lists in the full text articles were scanned to obtain addi-
tional citations. Important findings affecting the different organ systems were 
included under the different presentation subheadings. 

3. Atypical Presentations 

Neurological Presentations 
The neurological manifestations of COVID-19 have been described in a few 

studies [5]. Of 214 patients with confirmed Covid-19, 36.4% had neurologic 
manifestations [5]. Among the patients with more severe infection, acute cere-
brovascular disease, impaired consciousness and skeletal muscle injury were 
more common [5]. Non-convulsive status epilepticus (NCSE), may occur due to 
metabolic abnormalities, hypoxia and/or multi-organ failure. Like the other hu-
man coronaviruses, SARS-CoV-2 may spread from the respiratory system to the 
CNS through hematogenous or transneuronal routes [6]. SARS-CoV-2 has been 
detected in the cerebrospinal fluid of a patient, suggesting the possibility of di-
rect involvement of the nervous system by the virus [7]. Detailed pathophysi-
ological mechanisms for the neurological manifestations of COVID-19 still re-
main uncertain. Discerning these mechanisms may help with identifying possi-
ble therapeutic options and prognosis. 

Metabolic Presentations 
The metabolic syndrome, diabetes mellitus (DM) and obesity are major risk 

factors for hospitalization and mortality in COVID-19. Of 173 severe and 140 
hospitalised COVID-19 patients, 16.2% and 12% had DM [8] [9]. Among COVID- 
19 patients needing admission to an intensive care unit (ICU), DM was noted in 
22% of the non-survivors [10]. Among COVID-19 patients, the risk of ICU ad-
mission was higher in those who had DM. In China, mortality rates were threefold 
higher in diabetic COVID-19 patients when compared with non-diabetics [8] [10]. 
At present, it is uncertain if DM per se or the cardiovascular and renal comor-
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bidities associated with it, increases the susceptibility to the worst outcome. Un-
controlled glycaemia has been considered a significant predictor of severity and 
mortality in other viral infections (H1N1, MERS-CoV and SARS-CoV). Data on 
the development of acute complications of DM in COVID-19 patients remain 
scarce. Zhou and colleagues found 10% of patients with Type 2 DM and COVID- 
19, suffered at least one episode of hypoglycaemia [11]. Both hyper and hypo-
glycaemia play a role in pro-inflammatory mechanisms such as recruitment of 
monocytes, inducing cytokine release and upregulation of adhesion molecules. 
Hyper-inflammation, immune dysregulation and cytokine storms play important 
roles in COVID-19 related mortality. 

Gastrointestinal and Hepatic Presentations 
A range of gastrointestinal (GI) manifestations have been described in COVID- 

19. These include: anorexia, nausea, vomiting abdominal pain, diarrhoea, and 
gastrointestinal bleeding. These are more frequent in patients with severe symp-
toms compared to the non-severe group. Some present with GI symptoms prior 
to the appearance of typical respiratory symptoms. Thus a high degree of suspi-
cion is needed at all times and appropriate testing undertaken. Liver damage has 
also been observed in some COVID-19 patients and is more common in the se-
verely affected group [12]. Increased ALT and AST levels are noted in a high 
proportion of patients. In cohorts of 82 and 36 patients who died of COVID-19, 
liver injury was noted in 78% and 58% respectively [12]. The mechanisms lead-
ing to GI and liver damage in COVID-19 are not fully elucidated. Postulated 
mechanisms include: direct virus-induced effects, immune mediated damage and 
drug-induced injury. ACE-2 receptors are expressed on gastrointestinal epithe-
lial cells, thus SARS-CoV-2 may infect and damage them. The virus is found in 
faeces and rectal swabs and the possibility of faeco-oral transmission needs to be 
considered. Molecular assays are able to detect SARS-Cov-2 for longer periods in 
the GI tract compared to the respiratory system. Thus, reinfection in the recov-
ered patient is possible and clinicians need to be aware of this. 

Renal Presentations 
Acute renal injury has been reported in COVID-19 patients. Early studies 

from China and New York found that up to 30% of hospitalized COVID-19 pa-
tients, developed moderate or severe acute kidney injury (AKI) and that this was 
associated with higher mortality [13] [14]. Proteinuria and haematuria have 
been observed. Renal damage could be due to: direct virus-related effects (as the 
ACE-2 receptor is expressed on renal tubular epithelial cells), hypoxic damage, 
macrothrombi in the renal vessels and cytokine mediated injury. Some common 
medical conditions (DM and hypertension) cause renal damage and thus may 
increase the risk of COVID-19 complications. Some elderly and poorly con-
trolled Type 1 and Type 2 DM patients with COVID-19, present with Diabetic 
ketoacidosis, electrolyte abnormalities (hypokalemia, hypomagnesemia, hypo-
calcemia, hypophosphatemia) and acid-base imbalance. There is inadequate re-
absorption of electrolytes in the proximal renal tubules. COVID-19 patients with 

https://doi.org/10.4236/aid.2020.103014


D. Jayasekara et al. 
 

 

DOI: 10.4236/aid.2020.103014 139 Advances in Infectious Diseases 
 

acute renal failure benefit from CRRP (Continuous renal replacement therapy) 
compared to regular hemodialysis. CRRP is the preferred method of renal re-
placement, as it does not require 1:1 hemodialysis nursing support. 

Hematological Presentations 
Coagulation abnormalities and thrombosis have become increasingly recog-

nised in COVID-19 patients. Elevated D-Dimer levels are consistently reported. 
A gradual increase of D-dimer levels during the course of the illness, is associ-
ated with poorer outcomes. There is a high prevalence of venous thromboem-
bolism (VTE) in hospitalized COVID-19 patients. One-third of ICU patients 
were found to have pulmonary embolism in spite of receiving prophylactic anti-
coagulation. Among 28% of 2773 hospitalized COVID-19 patients who received 
systemic anticoagulation, there was improved in-hospital survival in those receiv-
ing (71%) versus those not receiving anticoagulants (37%) [15]. Bleeding events 
were similar in both groups. A cytokine storm and hyper-inflammation are seen 
in patients with severe and critical COVID-19. The hyper-inflammatory state in 
turn affects several haematological parameters. Lymphopenia, a high neutrophil 
to lymphocyte ratio, thrombocytopenia, elevated IL-6, procalcitonin, ferritin and 
CRP levels have been found to be poor prognostic factors [16]. Regular meas-
urements of these markers may allow the early identification of those who may 
develop severe disease. Recently, a Kawasaki-like syndrome has been described 
in some children and is suspected to be a manifestation of post-COVID vascu-
litis [17]. Positive anti-phospholipid antibodies have also been noted in some 
COVID-19 patients [18]. 

Cardiovascular presentations 
SARS-CoV-2 is able to cause ischemic and non-ischemic myocardial damage. 

Infection may decrease the stability of an atherosclerotic plaque and lead to co-
ronary ischaemia [19] Non-ischemic myocardial damage may lead to myocardi-
tis, pericarditis, cardiomyopathy and arrhythmia. The possibility of fulminant 
myocarditis needs to be considered when the following are observed: increased 
respiratory rate, low blood pressure and even shock, prolonged QRS interval on 
an electrocardiogram (ECG) and frequent premature beats, abnormal increase in 
creatine kinase isoenzyme (CK-MB) and troponin, or reduced left ventricular 
ejection fraction (LVEF) and decreased diffuse wall motion on echocardiogram 
[20]. The mechanisms of acute myocardial injury include: direct viral infection via 
the ACE-2 receptor (that is expressed on various cardiovascular cells), effects due 
to a dysregulated cytokine storm and hypoxaemia secondary to respiratory dys-
function. Several studies have found that patients with an underlying cardiovascu-
lar disorder to have worse outcomes following SARS-CoV-2 infection [21] [22]. 

Dermatological presentations 
A variety of skin rashes have been reported in around 20% of COVID-19 pa-

tients. These include macular or varicella-like or urticarial rashes [23]. Among 
375 Spanish patients, the cutaneous manifestations were classified as: acral areas 
of erythema with vesicles or pustules (pseudo = chilblain)—19%, other vesicular 
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eruptions—9%, urticarial lesions—19%, maculopapular eruptions (47%) and li-
vedo or necrosis—6%. The vesicular eruptions appeared early in the course of 
the disease, whilst the pseudo-chilbain pattern tended to appear later on [24]. 

4. Conclusion 

SARS-CoV-2 is able to infect several organ systems in addition to the respiratory 
system. Thus atypical clinical manifestations may occur and clinicians need to be 
aware of these to facilitate earlier diagnosis and to avoid misdiagnosis. Some 
atypical symptoms and signs may even occur before the development of respira-
tory symptoms. Further studies are needed to better understand the pathophysi-
ological mechanisms of different organ involvement in COVID-19, as they may 
provide insights into novel diagnostic and treatment options. Studies on the more 
long term effects of COVID-19, on the different organs should also be systemat-
ically ascertained. The timely recognition of the different atypical manifestations 
of COVID-19, should allow more targeted treatment to be instituted with a view 
to preserving the function of the affected organ or system. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Rothan, H.A. and Byrareddy, S.N. (2020) The Epidemiology and Pathogenesis of 

Coronavirus Disease (COVID-19) Outbreak. Journal of Autoimmunity, 109, 102433.  
https://doi.org/10.1016/j.jaut.2020.102433 

[2] Asadi-Pooya, A.A. and Simani, L. (2020) Central Nervous System Manifestations of 
COVID-19: A Systematic Review. Journal of the Neurological Sciences, 413, Article 
ID: 116832. https://doi.org/10.1016/j.jns.2020.116832 

[3] Xu, X.T., Chen, P., Wang, J.F., Feng, J.N., Zhou, H., Li, X., Zhong, W. and Hao, P. 
(2020) Evolution of the Novel Coronavirus from the Ongoing Wuhan Outbreak and 
Modeling of Its Spike Protein for Risk of Human Transmission. Science China Life 
Sciences, 63, 457-460. https://doi.org/10.1007/s11427-020-1637-5 

[4] Baig, A.M., Khaleeq, A., Ali, U. and Syeda, H. (2020) Evidence of the COVID-19 
Virus Targeting the CNS: Tissue Distribution, Host-Virus Interaction, and Pro-
posed Neurotropic Mechanisms. ACS Chemical Neuroscience, 11, 995-998.  
https://doi.org/10.1021/acschemneuro.0c00122 

[5] Mao, L., Jin, H., Wang, M., et al. (2020) Neurologic Manifestations of Hospitalized 
Patients with Coronavirus Disease 2019 in Wuhan, China. JAMA Neurology, 77, 
683-690. https://doi.org/10.1001/jamaneurol.2020.1127 

[6] Sun, T. and Guan, J. (2020) Novel Coronavirus and the Central Nervous System. Eu-
ropean Journal of Neurology. https://doi.org/10.1111/ene.14227 

[7] Moriguchi, T., Harii, N., Goto, J., et al. (2020) A First Case of Meningitis/Encepha- 
litis Associated with SARS-Coronavirus-2. International Journal of Infectious Diseas-
es, 94, 55-58. https://doi.org/10.1016/j.ijid.2020.03.062 

[8] Li, B., Yang, J., Zhao, F., et al. (2020) Prevalence and Impact of Cardiovascular Me-
tabolic Diseases on COVID-19 in China. Clinical Research in Cardiology, 109, 531- 

https://doi.org/10.4236/aid.2020.103014
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1016/j.jns.2020.116832
https://doi.org/10.1007/s11427-020-1637-5
https://doi.org/10.1021/acschemneuro.0c00122
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1111/ene.14227
https://doi.org/10.1016/j.ijid.2020.03.062


D. Jayasekara et al. 
 

 

DOI: 10.4236/aid.2020.103014 141 Advances in Infectious Diseases 
 

538.  

[9] Zhang, J.J., Dong, X., Cao, Y.Y., Yuan, Y.D., Yang, Y.-B., Yan, Y.Q., Akdis, C.A. and 
Gao, Y.-D. (2020) Clinical Characteristics of 140 Patients Infected with SARS-CoV-2 
in Wuhan, China. Allergy, 75, 1730-1741. https://doi.org/10.1111/all.14238 

[10] Yang, X.B., Yu, Y.Y., Xu, J., et al. (2020) Clinical Course and Outcomes of Critically 
Ill Patients with SARS-CoV-2 Pneumonia in Wuhan, China: A Single-Centered, 
Retrospective, Observational Study. The Lancet, 8, 475-481.  
https://doi.org/10.1016/S2213-2600(20)30079-5 

[11] Zhou, J. and Tan, J. (2020) Diabetes Patients with COVID-19 Need Better Blood 
Glucose Management in Wuhan, China. Metabolism: Clinical and Experimental, 107, 
Article ID: 154216. https://doi.org/10.1016/j.metabol.2020.154216 

[12] Xu, L., Liu, J., Lu, M., Yang, D. and Zheng, X. (2020) Liver Injury during Highly 
Pathogenic Human Coronavirus Infections. Liver International, 40, 998-1004. 
https://doi.org/10.1111/liv.14435 

[13] Cheng, Y., Luo, R., Wang, K., et al. (2020) Kidney Disease Is Associated with In- 
Hospital Death of Patients with COVID-19. Kidney International, 97, 829-838.  
https://doi.org/10.1016/j.kint.2020.03.005 

[14] Larsen, C.P., Bourne, T.D., Wilson, J.D., Saqqa, O. and Sharshir, M.A. (2020) Col-
lapsing Glomerulopathy in a Patient with COVID-19. Kidney International Reports, 
5, 935-939. https://doi.org/10.1016/j.ekir.2020.04.002 

[15] Paranjpe, I., Fuster, V., Lala, A., et al. (2020) Association of Treatment Dose Anticoa-
gulation with In-Hospital Survival among Hospitalized Patients with COVID-19. 
Journal of the American College of Cardiology, 7, 122-124. 

[16] Conti, P., Ronconi, G., Caraffa, A., et al. (2020) Induction of Pro-Inflammatory Cy-
tokines (IL-1 and IL-6) and Lung Inflammation by Coronavirus-19 (COVI-19 or 
SARS-CoV-2): Anti-Inflammatory Strategies. Journal of Biological Regulators & Ho-
meostatic Agents, 34, 122-124.  

[17] Rivera-Figueroa, E.I., Santos, R., Simpson, S. and Garg, P. (2020) Incomplete Ka-
wasaki Disease in a Child with Covid-19. Indian Pediatrics, 57, 680-681. 
https://doi.org/10.1007/s13312-020-1900-0 

[18] Zhang, Y., Xiao, M., Zhang, S., et al. (2020) Coagulopathy and Antiphospholipid 
Antibodies in Patients with Covid-19. New England Journal of Medicine, 382, e38. 

[19] Ferrario, C.M., Jessup, J., Chappell, M.C., et al. (2005) Effect of Angiotensin-Con- 
verting Enzyme Inhibition and Angiotensin II Receptor Blockers on Cardiac Angi-
otensin-Converting Enzyme 2. Circulation, 111, 2605-2610. 
https://doi.org/10.1161/CIRCULATIONAHA.104.510461 

[20] Li, G., Hu, R. and Gu, X. (2020) A Close-Up on COVID-19 and Cardiovascular Dis-
eases. Nutrition, Metabolism and Cardiovascular Diseases, 30, 1057-1060. 
https://doi.org/10.1016/j.numecd.2020.04.001 

[21] Wang, D., et al. (2020) Clinical Characteristics of 138 Hospitalized Patients with 
2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA, 321, 1061- 
1069. https://doi.org/10.1001/jama.2020.1585 

[22] Huang, C., et al. (2020) Clinical Features of Patients Infected with 2019 Novel Co-
ronavirus in Wuhan, China. The Lancet, 395, 497-506. 
https://doi.org/10.1016/S0140-6736(20)30183-5 

[23] Recalcati, S. (2020) Cutaneous Manifestations in COVID-19: A First Perspective. 
Journal of the European Academy of Dermatology and Venereology, 34, e212-213.  
https://doi.org/10.1111/jdv.16387 

https://doi.org/10.4236/aid.2020.103014
https://doi.org/10.1111/all.14238
https://doi.org/10.1016/S2213-2600(20)30079-5
https://doi.org/10.1016/j.metabol.2020.154216
https://doi.org/10.1111/liv.14435
https://doi.org/10.1016/j.kint.2020.03.005
https://doi.org/10.1016/j.ekir.2020.04.002
https://doi.org/10.1007/s13312-020-1900-0
https://doi.org/10.1161/CIRCULATIONAHA.104.510461
https://doi.org/10.1016/j.numecd.2020.04.001
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1111/jdv.16387


D. Jayasekara et al. 
 

 

DOI: 10.4236/aid.2020.103014 142 Advances in Infectious Diseases 
 

[24] Galván Casas, C., Català, A., Carretero Hernández, G., et al. (2020) Classification of 
the Cutaneous Manifestations of COVID-19: A Rapid Prospective Nationwide Con-
sensus Study in Spain with 375 Cases. British Journal of Dermatology, 183, 71-77.  
https://doi.org/10.1111/bjd.19163 

https://doi.org/10.4236/aid.2020.103014
https://doi.org/10.1111/bjd.19163

	Atypical Presentations of COVID-19
	Abstract
	Keywords
	1. Introduction
	2. Literature Search
	3. Atypical Presentations
	4. Conclusion
	Conflicts of Interest
	References

