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Abstract
Since the first cases in December 2019, the severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has rapidly spread across the globe, resulting
in the COVID-19 pandemic. Early clinical experiences
have demonstrated the wide spectrum of SARS-CoV-2
presentations, including various reports of atypical
presentations of COVID-19 and possible mimic
conditions.
This article summarises the current evidence
surrounding atypical presentations of COVID-19
including neurological, cardiovascular, gastrointestinal,
otorhinolaryngology and geriatric features. A case
from our hospital of pneumocystis pneumonia initially
suspected to be COVID-19 forms the basis for a
discussion surrounding mimic conditions of COVID-19.
The dual-process model of clinical reasoning is used to
analyse the thought processes used to make a diagnosis
of COVID-19, including consideration of the variety of
differential diagnoses.
While SARS-CoV-2 is likely to remain on the differential
diagnostic list for a plethora of presentations for the
foreseeable future, clinicians should be cautious of
ignoring other potential diagnoses due to availability
bias. An awareness of atypical presentations allows
SARS-CoV-2 to be a differential so that it can be
appropriately investigated. A knowledge of infectious
mimics prevents COVID-19 from overshadowing other
diagnoses, hence preventing delayed diagnosis or even
misdiagnosis and consequent adverse outcomes for
patients.

Introduction
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In December 2019, the first patients presenting
with a pneumonia of unknown origin were
reported in the Wuhan province of the People’s
Republic of China. Over the subsequent months,
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has rapidly spread across the
globe, resulting in the COVID-19 pandemic. As of
23 April 2020, there have been over 2.4 million
confirmed cases worldwide in over 213 countries,
areas or territories, resulting in 169 000 deaths.1
Early clinical experiences in China demonstrated
the wide spectrum of SARS-CoV-2 severity: from
asymptomatic infection or mild upper respiratory
tract illness, to severe viral pneumonia with respiratory failure and death. Patients with severe pneumonia are often hospitalised and a small proportion
of these patients require mechanical ventilation and
critical care support.2

The typical presentation of COVID-19 relates
to the pathophysiology of the SARS-CoV-2 infection. SARS-CoV-2 is principally spread by aerosol
transmission and is taken up into airway epithelial
cells, and therefore the disease primarily affects
the lungs. Research into SARS-CoV-2 has shown
that in early stages of infection, only ciliated
cells in the conducting airways are infected. In
the 80% of patients with mild disease, only these
conducting airways are affected, however 20% of
patients will develop severe disease when the virus
infects alveolar type II cells.3 Viral replication in
these cells results in direct pathological insult to
the lung parenchyma by causing inflammation and
apoptosis. This damage typically results in pneumonia but can also progress to an acute respiratory
distress syndrome (ARDS), which may lead to life-
threatening respiratory failure.
Viral replication throughout the body may lead
to an excessive immune reaction or ‘cytokine
storm’ due to haemophagocytic lymphohistiocytosis (HLH) in some patients.4 In most patients,
there is an acute phase response which manifests as
the systemic features of COVID-19, including fever,
cytopenias and myalgias, and can result in multiple
organ failure in a small proportion.
Like many infectious and inflammatory conditions, there are a myriad of clinical presentations
resulting from SARS-CoV-2, hence many atypical
features require a high level of clinical suspicion.
This article discusses presentations of COVID-19
and presents some of the atypical presentations and
mimic conditions to give an overview of the diagnostic nuances of this new virus.

Typical presentations of COVID-19

The case definition adopted by the UK has been
developed using the typical presentation of COVID19.5 This is defined as patients who have required
hospital admission and meet one of three clinical
criteria (figure 1).
This case definition aligns with data from China
outlining the most common presenting features
of COVID-19 (table 1).6 Usual symptoms at onset
of illness were fever, cough, myalgia or fatigue;
whereas less common symptoms were headache,
vomiting and diarrhoea.

Diagnosis

In patients with suspicious symptoms, confirmation of a COVID-19 diagnosis requires evidence
of active SARS-CoV-2 infection. At present, laboratories require either an upper respiratory tract
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Figure 1 Case definition for COVID-19 in the UK.5

Reports of atypical presentations of COVID-19 have been
emerging as the SARS-CoV-2 pandemic has grown across the
globe. Atypical presenting features refer to patients where the
constitutional or respiratory symptoms are absent or minimal,
respiratory symptoms or signs are early or
and other non-
predominant features.

deteriorate due to their hypoxaemia, thus leading to treatment
delay and adverse outcomes.
Delirium—the clinical manifestation of encephalopathy—is
an important feature in COVID-19. Elderly patients infected
with SARS-CoV-2 may present with delirium or subsequently
develop delirium during the illness. However, the development
of delirium is not exclusive to geriatric patients and may be seen
in any patient with severe infection, particularly those on critical
care. Delirium in its hyperactive motor form presents significant
additional challenges in the context of management of admitted
patients with COVID-19, due to increased risk of transmission to other patients and possible reduction in staffing levels.
The British Geriatric Society recommends increased screening
of high-risk groups (including patients with COVID-19) using
the 4 ‘A’s Test tool, and avoidance of common precipitants of
delirium.12

COVID-19 in the elderly: including delirium

Otorhinolaryngology features

sample (nasopharyngeal and/or oropharyngeal swab) or a lower
respiratory tract sample (sputum or tracheal aspirate) for testing.
The presence of SARS-CoV-2 RNA is detected using reverse
transcriptase PCR (RT-PCR). However, the performance of the
biomolecular assay depends on both the stage of the disease and
the site and operator accuracy of the sampling. When coupled
with sampling errors, the overall sensitivity of the RT-PCR test
is approximately 75%.7

Atypical presentations of COVID-19

Studies have shown that the greatest risk factor for severe
COVID-19 is increasing age, particularly patients with multimorbidity and/or higher frailty scores.3 8 9
Like many infections affecting elderly patients, COVID-19
can present as a non-specific decline. While most studies report
elderly patients presenting with a fever and productive cough,
this may be related to the case definition criteria being used to
diagnose COVID-19. Elderly patients may in fact not develop
the typical fever seen in SARS-CoV-2 infection due to a blunted
response caused by immune senescence.10 ‘Silent hypoxaemia’,
the phenomenon whereby patients develop hypoxaemia and
respiratory failure without dyspnoea or respiratory distress,
is another unusual presentation of COVID-19 that appears to
particularly affect the elderly population.11 This is an especially
worrying presentation as patients may feel well and therefore
not present to hospital, and then subsequently precipitously
Table 1 Common symptoms of SARS-CoV-2 infection at
presentation6
Symptom

Patients (%)

Cough

68

Fever

44

Dyspnoea

19

Myalgia

15

Headache

14

Vomiting

5

Diarrhoea

4

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

Smell and taste dysfunction has been reported in 34%–59% of
patients with COVID-19.13 Anosmia (lack of the sense of smell)
was an early observation in the pandemic and can present with
or without taste disturbance (dysgeusia). It commonly arises
early in the disease process or in patients with mild or no constitutional symptoms.14 The British Association of Otorhinolaryngology is now recommending anosmia and dysgeusia are added
to the primary screening symptoms for COVID-19.15
Other rhinological symptoms typically seen in other respiratory viruses, such as rhinorrhoea or nasal congestion, are often
absent in patients with COVID-19.14 Coronaviruses are known
to be neurotropic,16 17and therefore isolated anosmia suggests
SARS-CoV-2 invades the nervous system via the olfactory system
specifically.

Cardiovascular features

Myocardial injury occurs early in SARS-
CoV-2 infections,
reflected in the rise of high-
sensitivity troponin and natriuretic peptides, even in patients without known cardiovascular disease.18 However, it has been noted the pattern of rise
of high-
sensitivity troponin follows with other inflammatory
markers (such as D-
dimer, ferritin, lactate dehydrogenase),
therefore this may be due to a ‘cytokine storm’ or secondary
HLH, rather than organic myocardial injury from the virus.19
A report produced by the National Health Commission of
China shows that some patients with COVID-19 present with
chest tightness and palpitations without fever and cough.18 This
suggests the possibility of viral myocarditis or stress cardiomyopathy caused by the virus. Inflammation in the vascular system
caused by SARS-CoV-2 can result in diffuse microangiopathy
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with microthrombosis. Likewise, inflammation in the myocardium can result in myocarditis, heart failure, cardiac arrhythmias, acute coronary syndrome, rapid deterioration and sudden
death.20 Case reports from China showed mimics of ST-elevation myocardial infarctions without coronary obstruction in
patients who are SARS-CoV-2 positive, with normalisation of
ejection fraction and troponins as the patient recovered from
COVID-19.21
Distinguishing the cause of these cardiac presentations as
being due to SARS-CoV-2 or organic cardiovascular disease is
difficult. Indeed, it is likely that SARS-CoV-2 both induces new
cardiac pathologies and may exacerbate underlying cardiovascular diseases,22 in some cases leading to orthostatic hypotension
and syncope.23
It remains imperative that appropriate treatment for heart
failure, arrhythmias, acute coronary syndrome and thrombosis
must be initiated regardless of the aetiology. However, clinicians
should be aware of SARS-CoV-2 infection as a possible cause and
investigate accordingly.

Gastrointestinal and hepatic features

Nausea and vomiting occur in approximately 5% of patients with
COVID-19 and diarrhoea occurs in approximately 4%.6 In early
case series, including the first case of COVID-19 in the USA,24
gastrointestinal symptoms often predated any respiratory symptoms and, in some cases, have been the predominant feature of
the illness.25 SARS-CoV-2 RNA has been isolated on anal swabs
of patients with COVID-19, even after the virus has been cleared
from the respiratory tract.26 This suggests that SARS-CoV-2 can
replicate and cause symptoms in the gastrointestinal tract.
SARS-
CoV-2 may cause liver injury, thus elevating liver
aminotransferase enzyme levels in 16%–53% of patients with
COVID-19.6 27–31 However, these results are usually discovered
as a coexistent feature in more severe disease and not as the
presenting feature.32 There are many potential causes for elevated
aminotransferase levels including hypoxic hepatitis from respiratory compromise or drug-induced liver injury from current some
of the COVID-19 treatments. Collateral liver damage may be
caused by virally induced cytotoxic T cells, and the induction of
a dysregulated innate immune response by the virus, explaining
the association between deranged liver markers and COVID-19
severity.33 Therefore, clinicians should focus on treatment of the
virus as this will improve the hepatic picture.

Neurological features

Preliminary studies report that approximately 40% of patients
with COVID-19 develop neurological symptoms: including
headache, impaired consciousness and acute cerebrovascular
disease.34 SARS-CoV-2 has neurotropic properties and has been
found in cerebrospinal fluid (CSF) and brain tissue on autopsy.35
There is an increased risk of development of cerebrovascular events in patients with COVID-19.34 COVID-19 infection
results in cytokine storm syndrome, which alongside coagulation dysfunction (resulting in abnormal D-dimer and platelet
levels), increases the risk of cerebrobasilar disease.36 Therefore,
patients at an increased risk of cerebrovascular disease should be
informed of their risk from SARS-CoV-2 and monitored during
a COVID-19 infection.
Viruses are a well-
recognised cause of encephalitis, hence
raising the possibility that SARS-CoV-2 can induce encephalitis
in patients with COVID-19. Case reports from Wuhan describe
classical signs of encephalitis in context of a typical COVID-19
presentation, without any evidence of other bacterial or viral
394

infection.37 However, there may be difficulty in diagnosing
SARS-CoV-2-induced encephalitis due to the dissemination of
the virus throughout the CSF resulting in a low CSF viral titre.
There have also been reports of acute haemorrhagic necrotising
encephalopathy induced by the SARS-CoV-2 virus.38 Clinicians
should be aware of patients who are SARS-CoV-2 positive who
present with focal neurological signs and be prepared to treat as
viral encephalitis.
There are several reports of Guillain-Barré syndrome (GBS)
CoV-2 infection from both China and
associated with SARS-
Italy.39 40 The onset of symptoms was 5–10 days after onset of
viral symptoms, which is a time period similar to other infections
which cause GBS.41 Clinicians should be aware of the possibility
of GBS caused by SARS-CoV-2 infection and give appropriate
treatment.

Coincidental finding of infection

Due to the incubation period and nosocomial spread of the
virus, COVID-19 must be considered as a potential causative
agent in new diagnoses of hospital-acquired pneumonia during
this pandemic. Patients admitted to hospital for other causes may
become positive for SARS-CoV-2 infection during their stay, and
therefore all patients must be regularly monitored for development of symptoms.
During the early phases of the pandemic, incidental findings
of typical COVID-19 infection were found in imaging studies
undertaken for other indications. For example, positron emission tomography-CT undertaken for standard oncological indications in a high prevalence region of Italy found a high number
of incidental interstitial pneumonias consistent with COVID19.42 Similar findings of incidental pneumonic changes consistent with COVID-19 were found in our own centre with trauma
CT series undertaken for road traffic accidents and other injuries
in previously asymptomatic patients.

Diagnostic uncertainty

Due to the rapid case transmission within the pandemic setting,
any new cases of acute-onset respiratory illness may be treated
as COVID-19 as default. Given the 75% sensitivity of RT-PCR
detection and therefore presence of false negatives,7 in our
hospital we adopted an edict that ‘if it looks like COVID-19, it
probably is COVID-19, so treat it as COVID-19’. This approach
was adopted primarily to protect staff and allow for appropriate
isolation precautions to be adopted in all suspected patients.
However, as we continue into the later stages of the pandemic,
this approach may lead to availability bias and thus misdiagnosis
of COVID-19 in patients without the virus.
Availability bias is the tendency to judge diagnoses as more or
less likely depending on how easily they come to mind, which
is often influenced by recent patients seen.43 44 In the context of
the COVID-19 pandemic, patients fitting the typical case presentation but without a SARS-CoV-2 infection may be misdiagnosed
due to this availability bias. This may lead to delayed treatment
of the true aetiology, and thus an increased risk of adverse
outcomes. Throughout this pandemic situation and despite the
varied presentations of COVID-19, it is important that availability bias does not blind clinicians and lead to diagnostic oversight of other non-COVID-19 conditions during this time.
Potential issues related to this diagnostic uncertainty include:
misdiagnosis of exacerbations of asthma and chronic obstructive pulmonary disease and delay in treatment with oral prednisolone; community-
acquired pneumonia not caused by
SARS-
CoV-2 being misdiagnosed and patient subsequently
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Case vignette from our hospital
A 54-year-old man was admitted with a 2-week history of
dyspnoea, followed by a 4-day history of myalgia, lethargy and
an intermittent fever. The patient had a history of diabetes and
asthma, and was a regular cigarette smoker. On examination he
had a temperature (T) of 37°C, blood pressure (BP) of 125/90mm
Hg, heart rate of 109 beats per minute, respiratory rate (RR) of
29 breaths per minute and O2 saturations of 95% on air. On
respiratory examination, there were bibasal crackles. The patient
was admitted with an impression of COVID-19 infection and
associated hypoxia. A chest X-ray was ordered and reported
subtle multifocal air space opacification that was non-specific
but could be consistent with viral pneumonitis. Importantly, he
tested negative for SARS-CoV-2 on RT-PCR. The patient became
unwell overnight, and was diagnosed with sepsis. A blood
culture was obtained, and the patient started on intravenous
amoxicillin. The following day, the patient’s condition remained
unchanged. SARS-CoV-2 RT-PCR testing was repeated and
again was reported as negative. The patient underwent a chest
CT scan that reported diffuse ground glass opacity affecting
all lobes, with relative sparing of the peripheral parenchyma.
The radiologist reported that these appearances were mostly
in keeping with pneumocystis pneumonia (PCP) infection. Due
to the possible diagnosis of PCP, the patient was tested for HIV
infection. This returned as positive for HIV, with a viral load of
92742 c/mL and a CD4 count of 26 x10ˆ6/L. His blood sample
tested positive for PCP PCR.
Pneumocystis pneumonia
PCP is caused by Pneumocystis jirovecii, and results in
a progressive dyspnoea mainly in immunocompromised
individuals. In a mild presentation, patients report exertional
dyspnoea. Typically, symptoms gradually worsen over time. In
severe cases, patients may develop severe hypoxaemia and
ARDS with a fatal outcome. PCP is an AIDS-defining illness, thus
infected patients must be tested for HIV.

placed on a ‘positive’ ward; misdiagnosis of dyspnoea caused
by pulmonary oedema secondary to heart failure and delay in
diuretic treatment. Therefore, it is imperative that clinicians do
not ignore their normal diagnostic processes and continue to
consider a variety of differential diagnosis during this pandemic.

Differential diagnoses and mimic conditions

As seen in the case vignette above, early symptoms of COVID-19
such as fever, cough and dyspnoea are non-specific and thus can
be associated with a variety of different conditions. Any acute
viral infection will present in a similar way, which may result
in diagnostic uncertainty. A differential diagnosis should include
the possibility of a wide range of infectious and non-infectious
disorders (figure 2).

Respiratory mimics

During this pandemic period, the majority of patients who
present with symptoms fitting the case definition will be treated
as suspected COVID-19. Therefore, it is important that rapid
antigen detection for SARS-CoV-2 is performed, alongside other
investigations to rule out common respiratory pathogens and
non-infectious conditions.45
It is also important to remember that despite the high case
load of COVID-19 in hospitals, at a similar time in previous
years there will have been admissions with similar presentations, caused by other respiratory viruses, for example, influenza
A/B.46 Presentation with these viruses will continue throughout
this pandemic and clinicians must continue to correctly diagnose and treat these patients. Current guidance suggests that for
hospitalised patients with an acute respiratory infection, there is
no need to screen for influenza at the same time as SARS-CoV-2
testing. However, influenza testing should be considered where
SARS-CoV-2 is negative, in severe infections and immunocompromised patients and in other cases where it is relevant for clinical management.

Sepsis mimics

Infection with SARS-CoV-2 can lead to sepsis.3 However, in
patients with sepsis, consideration of other causes should not be
forgotten. Pancultures (urine, sputum, blood) are essential in all
patients with possible sepsis to rule out bacterial causes of sepsis.
The Quick Sequential Organ Failure Assessment Score identifies
patients with a possible sepsis diagnosis using three criteria:47
1. Low BP (systolic BP ≤100 mm Hg).
2. High RR (≥22 breaths per minute).
3. Altered mentation (Glasgow Coma Scale <15).
Many patients with moderate to severe COVID-19 will meet
at least two of these criteria, thus making the diagnosis of
possible sepsis relatively easy. The real challenge is distinguishing
COVID-19 viral sepsis from other cases of sepsis, which is often
impossible in the early stages.

Figure 2 Possible differential diagnosis of COVID-19.
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There is growing interest in the possible role of procalcitonin
in distinguishing between viral and bacterial infections. Procalcitonin is a component of the innate proinflammatory response,
which has been shown to be able to differentiate between bacterial infection and other abacterial inflammatory processes.48
However, evidence on the relevance of its role is mixed. Some
studies suggest procalcitonin levels are lower in viral than bacterial infections.49 However, in a recent meta-analysis of 12 studies
in 2408 patients with community-acquired pneumonia of known
aetiology, the sensitivity and specificity of serum procalcitonin
to differentiate between bacterial and non-bacterial pneumonia
were both 55%.50 This suggests that a procalcitonin level alone
is unlikely to provide enough evidence to differentiate between
a viral and a bacterial infection. Current guidance by the Infectious Diseases Society of America does not recommend using
procalcitonin as part of clinical judgement.51
Signs and symptoms commonly seen in sepsis can also be seen
in non-infectious diseases, known as infectious mimicry. The
cytokine storm seen in SARS-CoV-2 infection is due to HLH.
Interestingly, a wide variety of non-infectious causes can also
lead to HLH, including rheumatological and neoplastic causes.5
This infectious mimicry means that the infectious workup usually
performed in sepsis does not always reveal the primary disease
process. Therefore, clinicians should be aware of possible non-
infectious mimics of COVID-19.

Secondary bacterial infection

To add to the difficulty of distinguishing sepsis due to a viral cause
from other causes, coexistent infections are not uncommon.
SARS-CoV-2 infection is known to cause a dysregulated immune
response, with lymphopenia being a common feature, indicating a probable immune suppression stage.52 Therefore, in a
manner similar to other respiratory viral infections, patients with
COVID-19 are at high risk of developing secondary bacterial
infections. These secondary infections must be identified and
appropriately managed.
The prospect of another condition appearing alongside
COVID-19 has been described as a ‘medical chameleon’,
defined as when a condition is overlooked as it blends in with

background disease.53 The background disease in this instance is
COVID-19. For example, if a patient who was known positive
for SARS-COV-2 infection developed sepsis, it would be understandable if the medical team attributed the cause to the virus
and did not investigate further. However, if the patient had an
undiagnosed coexistent bacterial infection contributing to their
sepsis, the opportunity to treat with antibiotics would have been
missed. Clearly this would lead to deterioration and an increased
risk of adverse events.

Discussion

Clinicians collect, process and interpret patient information to
form a diagnosis and develop a management plan. The dual-
process model of clinical reasoning was hypothesised by Dr Pat
Croskerry, and outlines the processes by which clinicians reach
a diagnosis. This model has been adapted to fit a diagnosis of
COVID-19 for this article (figure 3).54
When analysing all available information from a patient, clinicians use pattern processing; they may or may not recognise the
disease pattern. If recognised, type 1 (intuitive) processes rapidly
lead to a provisional diagnosis. However, if the pattern is not
recognised, type 2 (rational or analytical) processes are used.
This involves slower, deliberate hypothesis based on deductive
clinical reasoning to form a diagnosis.
In COVID-19, a typical pattern of fever, cough and myalgia
would fit the case definition and many clinicians would immediately form the provisional diagnosis of a SARS-CoV-2 infection
via type 1 thought processes. However, the atypical presentations discussed in this article would result in a type 2 thought
process, in order to distinguish between an atypical presentation
of COVID-19 or a completely separate disease by full consideration of history, examination and investigation results.
As discussed, many conditions may mimic COVID-19 and
therefore diagnostic errors could be made if clinicians rely fully
on the immediate type 1 processes of pattern recognition. Dysrationalia over-ride is a switch from type 1 to type 2 thinking,
when a presentation results in deliberation as to whether this is
truly COVID-19 or another mimic disease. Executive over-ride
occurs when type 2 analysis leads to consideration of whether

Figure 3 Dual-process model of clinical reasoning54 adapted to COVID-19.
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Main messages
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►► COVID-19 presents to acute care as a viral pneumonia,
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and is easily identified by pattern recognition of the typical
respiratory symptoms.
►► A number of atypical presentations affecting a variety of
organ systems have become apparent, including anosmia,
diarrhoea and neurological features.
►► Diagnostic reasoning using intuitive processes can rapidly
identify typical COVID-19 cases in a pandemic situation, but
alternative cognitive processes are required to consider other
COVID-19 mimic diagnoses.
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Current research questions
►► How are the usual diagnostic reasoning processes affected

during a pandemic situation such as COVID-19?
►► To what extent is the diagnosis of COVID-19 missed as a
result of atypical presentations?
►► What impact does the treatment delay or omission in
patients misdiagnosed with COVID-19 have on morbidity and
mortality of the true diagnosis?

What is already known on the subject
►► Many disease processes have both atypical features and

mimics that complicate diagnosis

►► Clinicians use Type 1 and Type 2 processes for diagnostic

reasoning

►► COVID-19 is an emerging viral infection caused by SARS-

CoV-2 that has a wide range of presentations

this may be an atypical presentation of COVID-19. Over time,
repetition of atypical presentations (such as anosmia) may lead
to pattern recognition and switching from a type 2 to a type 1
process and rapid diagnosis of COVID-19 infection.

Conclusion

While SARS-CoV-2 is likely to remain on the differential diagnostic list for a plethora of presentations for the foreseeable
future, clinicians should be cautious of ignoring other potential diagnoses. An awareness of atypical presentations allows
SARS-
CoV-2 to be a differential so that it can be appropriately investigated. A knowledge of infectious mimics prevents
COVID-19 from overshadowing other diagnoses, hence
preventing delayed diagnosis or even misdiagnosis and consequent adverse outcomes for patients.
In the postpandemic period, it is important to remember that
a patient presenting with apparent COVID-19 infection may or
may not have COVID-19. Clinicians must continue to investigate fully and treat appropriately, as making assumptions can
significantly hinder patient outcomes.
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