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Atypical Features of COVID-19:  
A Literature Review
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Coronavirus disease 2019 (COVID-19), the syn-
drome caused by the severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2), was 

first reported in Wuhan, China, in early December 2019.1 
Since then, the virus has spread quickly around the world, 
with the World Health Organization (WHO) declaring the 
coronavirus outbreak a global pandemic on March 11, 
2020. As of May 21, 2020, more than 5,000,000 cases of 
COVID-19 have been confirmed, and more than 328,000 
deaths related to COVID-19 have been reported globally.2 

These numbers are expected to increase, due to the 
reproduction number (R0) of SARS-CoV-2. R0 represents 
the number of new infections generated by an infectious 
person in a totally naïve population.3 The WHO estimates 
that the R0 of SARS-CoV-2 is 1.95, with other estimates 
ranging from 1.4 to 6.49.3 To control the pathogen, the R0 
needs to be brought under a value of 1.

A fundamental tool in lowering the R0 is prompt testing 
and isolation of those who display signs and symptoms 
of infection. SARS-CoV-2 is still a novel pathogen about 
which we know relatively little. The common symptoms of 
COVID-19 are now well known—including fever, fatigue, 
anorexia, cough, and shortness of breath—but atypical 
manifestations of this viral continue to be reported and 
described. To help clinicians across specialties and set-
tings identify patients with possible infection, we have 
summarized findings from current reports on COVID-19 
manifestations involving the renal, cardiac, gastrointesti-
nal (GI), and other organ systems.

Renal
During the 2003 SARS-CoV-1 outbreak, acute kidney 
injury (AKI) was an uncommon complication of the infec-
tion, but early reports suggest that AKI may occur more 
commonly with COVID-19.4 In a study of 193 patients with 
laboratory-confirmed COVID-19 treated in 3 Chinese hos-
pitals, 59% presented with proteinuria, 44% with hema-
turia, 14% with increased blood urea nitrogen, and 10% 
with increased levels of serum creatinine.4 These mark-
ers, indicative of AKI, may be associated with increased 
mortality. Among this cohort, those with AKI had a mor-
tality risk 5.3 times higher than those who did not have 
AKI.4 The pathophysiology of renal disease in COVID-19 
may be related to dehydration or inflammatory mediators, 
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ABSTRACT

Objective: To review current reports on atypical 
manifestations of coronavirus disease 2019 (COVID-19).

Methods: Review of the literature.

Results:  Evidence regarding atypical features of 
COVID-19 is accumulating. SARS-CoV-2 can infect 
human cells that express the angiotensin-converting 
enzyme 2 receptor, which would allow for a broad 
spectrum of illnesses affecting the renal, cardiac, and 
gastrointestinal organ systems. Neurologic, cutaneous, 
and musculoskeletal manifestations have also been 
reported. The potential for SARS-CoV-2 to induce a 
hypercoagulable state provides another avenue for 
the virus to indirectly damage various organ systems, 
as evidenced by reports of cerebrovascular disease, 
myocardial injury, and a chilblain-like rash in patients 
with COVID-19.

Conclusion: Because the signs and symptoms of COVID-19 
may occur with varying frequency across populations, it 
is important to keep differentials broad when assessing 
patients with a clinical illness that may indeed be 
COVID-19.
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causing decreased renal perfusion and cytokine storm, 
but evidence also suggests that SARS-CoV-2 is able to 
directly infect kidney cells.5 The virus infects cells by using 
angiotensin-converting enzyme 2 (ACE2) on the cell mem-
brane as a cell entry receptor; ACE2 is expressed on the 
kidney, heart, and GI cells, and this may allow SARS-CoV-2 
to directly infect and damage these organs. Other poten-
tial mechanisms of renal injury include overproduction of 
proinflammatory cytokines and administration of nephro-
toxic drugs. No matter the mechanism, however, increased 
serum creatinine and blood urea nitrogen correlate with an 
increased likelihood of requiring intensive care unit (ICU) 
admission.6 Therefore, clinicians should carefully monitor 
renal function in patients  with COVID-19. 

Cardiac
In a report of 138 Chinese patients hospitalized for 
COVID-19, 36 required ICU admission: 44.4% of these 
had arrhythmias and 22.2% had developed acute car-
diac injury.6 In addition, the cardiac cell injury biomarker 
troponin I was more likely to be elevated in ICU patients.6 
A study of 21 patients admitted to the ICU in Washington 
State found elevated levels of brain natriuretic peptide.7 
These biomarkers reflect the presence of myocardial 
stress, but do not necessarily indicate direct myocardial 
infection. Case reports of fulminant myocarditis in those 
with COVID-19 have begun to surface, however.8,9 An 
examination of 68 deaths in persons with COVID-19 con-
cluded that 7% were caused by myocarditis with circula-
tory failure.10 

The pathophysiology of myocardial injury in COVID-19 
is likely multifactorial. This includes increased inflammatory 
mediators, hypoxemia, and metabolic changes that can 
directly damage myocardial tissue. These factors can also 
exacerbate comorbid conditions, such as coronary artery 
disease, leading to ischemia and dysfunction of preexisting 
electrical conduction abnormalities. However, pathologic 
evidence of myocarditis and the presence of the ACE2 
receptor, which may be a mediator of cardiac function, on 
cardiac muscle cells suggest that SARS-CoV-2 is capa-
ble of directly infecting and damaging myocardial cells. 
Other proposed mechanisms include infection-mediated 
downregulation of ACE2, causing cardiac dysfunction, or 
thrombus formation.11 Although respiratory failure is the 

most common source of advanced illness in COVID-19 
patients, myocarditis and arrhythmias can be life-threaten-
ing manifestations of the disease.

Gastrointestinal 
As noted, ACE2 is expressed in the GI tract. In 73 patients 
hospitalized for COVID-19, 53.4% tested positive for SARS-
CoV-2 RNA in stool, and 23.4% continued to have RNA-
positive stool samples even after their respiratory samples 
tested negative.12 These findings suggest the potential 
for SARS-CoV-2 to spread through fecal-oral transmis-
sion in those who are asymptomatic, pre-symptomatic, 
or symptomatic. This mode of transmission has yet to be 
determined conclusively, and more research is needed. 
However, GI symptoms have been reported in persons 
with COVID-19. Among 138 hospitalized patients, 10.1% 
had complaints of diarrhea and nausea and 3.6% reported 
vomiting.6 Those who reported nausea and diarrhea noted 
that they developed these symptoms 1 to 2 days before 
they developed fever.6 Also, among a cohort of 1099 
Chinese patients with COVID-19, 3.8% complained of diar-
rhea.13 Although diarrhea does not occur in a majority of 
patients, GI complaints, such as nausea, vomiting, or diar-
rhea, should raise clinical suspicion for COVID-19, and in 
known areas of active transmission, testing of patients with 
GI symptoms is likely warranted.

Ocular
Ocular manifestations of COVID-19 are now being 
described, and should be taken into consideration 
when examining a patient. In a  study of 38 patients with 
COVID-19 from Hubei province, China, 31.6% had ocu-
lar findings consistent with conjunctivitis, including con-
junctival hyperemia, chemosis, epiphora, and increased 
ocular secretions.14 SARS-CoV-2 was detected in con-
junctival and nasopharyngeal samples in 2 patients 
from this cohort. Conjunctival congestion was reported 
in a cohort of 1099 patients with COVID-19 treated at 
multiple centers throughout China, but at a much lower 
incidence, approximately 0.8%.13 Because SARS-CoV-2 
can cause conjunctival disease and has been detected 
in samples from the external surface of the eye, it 
appears the virus is transmissible from tears or contact 
with the eye itself. 
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Neurologic
Common reported neurologic symptoms include dizzi-
ness, headache, impaired consciousness, ataxia, and 
cerebrovascular events. In a cohort of 214 patients from 
Wuhan, China, 36.4% had some form of neurological 
insult.15 These symptoms were more common in those 
with severe illness (P = 0.02).15 Two interesting neurologic 
symptoms that have been described are anosmia (loss of 
smell) and ageusia (loss of taste), which are being found 
primarily in tandem. It is still unclear how many people with 
COVID-19 are experiencing these symptoms, but a report 
from Italy estimates 19.4% of 320 patients examined had 
chemosensory dysfunction.16 The aforementioned report 
from Wuhan, China, found that 5.1% had anosmia and 
5.6% had ageusia.15 The presence of anosmia/ageusia 
in some patients suggests that SARS-CoV-2 may enter 
the central nervous system (CNS) through a retrograde 
neuronal route.15 In addition, a case report from Japan 
described a 24-year-old man who presented with men-
ingitis/encephalitis and had SARS-CoV-2 RNA present 
in his cerebrospinal fluid, showing that SARS-CoV-2 can 
penetrate into the CNS.17 

SARS-CoV-2 may also have an association with 
Guillain–Barré syndrome, as this condition was reported 
in 5 patients from 3 hospitals in Northern Italy.18 The 
symptoms of Guillain–Barré syndrome presented 5 to 10 
days after the typical COVID-19 symptoms, and evolved 
over 36 hours to 4 days afterwards. Four of the 5 patients 
experienced flaccid tetraparesis or tetraplegia, and 3 
required mechanical ventilation.18 

Another possible cause of neurologic injury in COVID-
19 is damage to endothelial cells in cerebral blood ves-
sels, causing thrombus formation and possibly increasing 
the risk of acute ischemic stroke.15,19 Supporting this 
mechanism of injury, significantly lower platelet counts 
were noted in patients with CNS symptoms (P = 0.005).15 

Other hematological impacts of COVID-19 have been 
reported, particularly hypercoagulability, as evidenced by 
elevated D-dimer levels.13,20 This hypercoagulable state 
is linked to overproduction of proinflammatory cytokines 
(cytokine storm), leading to dysregulation of coagulation 
pathways and reduced concentrations of anticoagulants, 
such as protein C, antithrombin III, and tissue factor path-
way inhibitor.21 

Cutaneous 
Cutaneous findings emerging in persons with COVID-19 
demonstrate features of small-vessel and capillary occlu-
sion, including erythematous skin eruptions and petechial 
rash. One report from Italy noted that 20.4% of patients 
with COVID-19 (n = 88) had a cutaneous finding, with a 
cutaneous manifestation developing in 8 at the onset of 
illness and in 10 following hospital admission.22 Fourteen 
patients had an erythematous rash, primarily on the trunk, 
with 3 patients having a diffuse urticarial appearing rash, 
and 1 patient developing vesicles.22 The severity of illness 
did not appear to correlate with the cutaneous manifesta-
tion, and the lesions healed within a few days. 

One case report described a patient from Bangkok 
who was thought to be suffering from dengue fever, but 
was found to have SARS-CoV-2 infection. He initially pre-
sented with skin rash and petechiae, and later developed 
respiratory disease.23 

Other dermatologic findings of COVID-19 resemble 
chilblains disease, colloquially referred to as “COVID toes.” 
Two women, 27 and 35 years old, presented to a derma-
tology clinic in Qatar with a chief complaint of skin rash, 
described as red-purple papules on the dorsal aspects of 
the fingers bilaterally.22 Both patients had an unremarkable 
medical and drug history, but recent travel to the United 
Kingdom dictated SARS-CoV-2 screening, which was 
positive.24 An Italian case report describes a 23-year-old 
man who tested positive for SARS-CoV-2 and had vio-
laceous plaques on an erythematous background on his 
feet, without any lesions on his hands.25 Since chilblains 
is less common in the warmer months and these events 
correspond with the COVID-19 pandemic, SARS-CoV-2 
infection is the suspected etiology. The pathophysiology 
of these lesions is unclear, and more research is needed. 
As more data become available, we may see cutaneous 
manifestations in patients with COVID-19 similar to those 
commonly reported with other viral infectious processes.  

Musculoskeletal
Of 138 patients hospitalized in Wuhan, China, for COVID-
19, 34.8% presented with myalgia; the presence of myalgia 
does not appear to be correlated with an increased likelihood 
of ICU admission.6 Myalgia or arthralgia was also reported 
in 14.9% among the cohort of 1099 COVID-19 patients in 
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China.13 These musculoskeletal symptoms are described 
among large muscle groups found in the extremities, trunk, 
and back, and should raise suspicion in patients who present 
with other signs and symptoms concerning for COVID-19. 

Conclusion
Evidence regarding atypical features of COVID-19 is 
accumulating. SARS-CoV-2 can infect a human cells 
that express the ACE2 receptor, which would allow for a 
broad spectrum of illnesses. The potential for SARS-CoV-2 
to induce a hypercoagulable state allows it to indirectly 
damage various organ systems,20 leading to cerebrovas-
cular disease, myocardial injury, and a chilblain-like rash. 
Clinicians must be aware of these unique features, as 
early recognition of persons who present  with COVID-19 
will allow for prompt testing, institution of infection control 
and isolation practices, and treatment, as needed, among 
those infected. Also, this is a pandemic involving a novel 
virus affecting different populations throughout the world, 
and these signs and symptoms may occur with varying 
frequency across populations. Therefore, it is important to 
keep differentials broad when assessing patients with a 
clinical illness that may indeed be COVID-19.  
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