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40-year-old woman was admitted to the internal medicine

service in April 2020 after a 10-day history of productive

cough, exertional dyspnea, fatigue, chills and documented
fevers. Her medical history was noncontributory. She was
employed as a community personal support worker and had
worked in long-term care facilities, none of which had reported an
outbreak of coronavirus disease 2019 (COVID-19). She was unaware
of any sick contacts or known exposure to someone infected with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

At presentation to the emergency department, the patient
was febrile at 38.1°C and dyspneic with a respiratory rate of
28 breaths/min and oxygen saturation of 89% on room air. She
had bilateral inspiratory crackles and her chest radiograph
showed bilateral interstitial markings (Figure 1). Laboratory
investigations were significant for a lymphopenia of 0.6 (normal
range 1.5-4.0) x 10°/L with a normal leukocyte count of 4.5 (nor-
mal range 4.0-11.0) x 10°/L, hypoalbuminemia of 22 (normal
range 35-50) g/L, elevated C-reactive protein (CRP) of 23.1 (nor-
mal <5.0) mg/L, and an elevated lactate dehydrogenase (LDH) of
372 (normal range 100-220) units/L. A nasopharyngeal swab test-
ing for multiple respiratory pathogens (including SARS-CoV-2) via
multiplex polymerase chain reaction (PCR) was negative at pre-
sentation. Regardless, COVID-19 remained the leading diagnosis,

Figure 1: Chest radiograph of a 40-year-old woman, showing diffuse
bilateral interstitial markings, slightly more prominent in the right peri-
hilar distribution.

KEY POINTS

® Thereis a risk of premature diagnostic closure during the
coronavirus disease 2019 (COVID-19) pandemic.

® |nthe absence of a confirmatory test, patients suspected of
having COVID-19 require critical re-evaluation for other
diagnoses at regular intervals.

® Athorough history and physical examination is still necessary
in patients presenting with “classic” symptoms of COVID-19.

followed by other viral, bacterial and fungal pneumonias, with
interstitial lung diseases being felt to be less likely.

We treated the patient empirically for community-acquired
pneumonia with levofloxacin and her condition improved margin-
ally over the next 72 hours with defervescence (on acetamino-
phen) and minor improvement in her oxygen saturation to 92%.
We sent a repeat nasopharyngeal swab and a sputum sample for
PCR on day 3, specifically querying SARS-CoV-2, given the team’s
high suspicion for COVID-19; both were negative. We performed
computed tomography (CT) of the chest on day 3 to assess for
other infectious causes and interstitial lung diseases. It showed
extensive bilateral ground-glass opacities (Figure 2).

|

Figure 2: Computed tomography scan showing diffuse bilateral ground-
glass airspace opacities, further illustrated by the relatively darker, air-filled
bronchus in the left upper lobe (arrow), known as the “dark bronchus” sign.
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Given the patient’s CT findings, we consulted the respirology
service and the patient underwent bronchoscopy on day 7 to rule
out alternative diagnoses and establish a diagnosis of COVID-19.
The procedure was significant for mild, diffuse bronchitis and
oral candidiasis, for which we treated her with nystatin
500000 units, swish and swallow 4 times a day. The patient
requested discharge from hospital after bronchoscopy and sub-
sequently returned home with instructions to self-isolate while
awaiting analysis of her bronchoscopy samples.

Two days later, the bronchoscopy samples tested negative on
PCR for SARS-CoV-2, but positive for Pneumocystis jirovecii. The
patient was readmitted to hospital for treatment for her P. jirove-
cii pneumonia, and to determine the cause of her underlying
immunosuppression. A closer evaluation elicited multiple symp-
toms and signs not identified during her initial admission, includ-
ing a 23-kg weight loss over 12 months; intermittent night sweats
over 6 months; a violaceous, nonpruritic, painless plaque on her
chest (which on physical examination was suggestive of Kaposi
sarcoma); and an active herpes simplex virus type 2 genital infec-
tion. Additionally, the patient reported a history of high-risk sex-
ual behaviours before her current 5-year relationship.

Blood work at readmission showed positive HIV serology with
a CD4 count of 0.01 (normal range 0.43-1.69) x 10°/L and a viral
load of 679 110 copies/mL. Given the patient’s hypersensitivity
reactions to sulfonamides and clindamycin, she was discharged
with atovaquone for P. jirovecii pneumonia. Two weeks later, the
patient presented to her scheduled appointment with the infec-
tious disease service, at which time her symptoms were improv-
ing and antiretroviral therapy was begun.

Discussion

The rapid spread of information about COVID-19 has yet to be
fully assimilated into the established illness scripts clinicians use
in everyday patient care.>? In spite of our best efforts, it was diag-
nostic error that led to our delay in diagnosis.

Diagnostic error

Diagnostic error is the failure to establish an accurate or timely
diagnosis.® It has been viewed as an extension of cognitive fail-
ure, in conjunction with “no-fault” and “system-related” errors.?
Cognitive errors relate to a physician’s knowledge, clinical acu-
men and problem-solving skills. This article focuses primarily on
the cognitive components of diagnostic error with special
emphasis assigned to premature diagnostic closure, which is an
important cause of diagnostic error in the field of internal medi-
cine.? Defined as the failure to consider other possibilities once
the initial diagnosis is proposed, premature diagnostic closure
laid the foundation for our delay in diagnosis.

Cognitive errors

Symptomatology

The clinical suspicion for COVID-19 in our patient arose from her
symptom profile, laboratory investigations and imaging findings,
despite the absence of confirmatory testing. Clinically, our

patient demonstrated the 4 most prevalent manifestations of
COVID-19: fever (88.7% of patients), cough (57.6%), dyspnea
(45.6%) and fatigue (29.4%).%° Despite the lack of specificity of
these symptoms, this symptomology was the provider team’s
first step toward misdiagnosis. A more comprehensive history at
this stage would have revealed the patient’s long-standing con-
stitutional symptoms, and would likely have resulted in a differ-
ent diagnostic workup.

Investigations

Further diagnostic closure ensued once the results of the
patient’s initial investigations were returned. The 4 most com-
mon biomarkers associated with COVID-19 are hypoalbumin-
emia (75.8% of patients), elevated CRP (58.3%), elevated LDH
(57.0%) and lymphopenia (43.1%),° all of which our patient dem-
onstrated. However, these markers, like her symptoms, are non-
specific. Furthermore, our patient’s chest radiograph showed
bilateral interstitial infiltrates, which are seen in 72.9% of
patients with a diagnosis of COVID-19.° Importantly, however,
the chest radiograph findings in COVID-19 are also nonspecific
and share common radiologic features with nearly all viral pneu-
monias.® In contrast to these investigations, the PCR assay
employed by our facility shows excellent sensitivity (95%) and
specificity (> 99%) when adequate viral load and proper sam-
pling technique are achieved, yet 3 negative PCRs failed to
redirect our diagnostic pathway.

Computed tomography

In order to rule out other causes and obtain diagnostic clarity, we
performed CT of the chest because of its high negative predictive
value (99.0%-99.9%)” in countries with a low prevalence of dis-
ease, such as Canada. The most common CT findings in COVID-19
are diffuse bilateral ground-glass opacities (83.3%);® however,
this pattern is associated with numerous diseases including
other viral pneumonias,® heart failure and fungal infections (clas-
sically, P. jirovecii pneumonia). As such, it should be noted that in
low-prevalence countries, the positive predictive value of this
finding for COVID-19 ranges from 1.5% to 8.3%;’ for this reason, a
positive chest CT test result in isolation does not warrant diag-
nostic closure.

No-fault and system-related errors

Although our delayed diagnosis was driven primarily by cogni-
tive errors, it should be noted that no-fault errors and system-
related factors were also at play. No-fault errors describe mis-
takes that were unforeseeable and unavoidable, whereas
system-related errors describe the failure of policies and infra-
structure intended to facilitate routine health care.® The primary
no-fault error was the lack of information available on COVID-19,
especially pertaining to disease prevalence, diagnosis and trans-
mission. This no-fault error was attributable to the novelty of
the disease and was particularly evident early in the pandemic,
when Canada was approaching its peak number of daily cases.
The system-related error most pertinent to our case was the
lack of standardization in the training and orientation provided
to front-line workers during the pandemic. This system-related
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error refers to clinicians not being made aware of correct pro-
cesses, policies, or procedures® and it stemmed from the lack of
standardized practices early in the pandemic, with a constantly
evolving understanding of COVID-19 and conflicting inputs from
both the medical and public media. The lack of unified direc-
tion from a single, reliable source or regulatory body translated
to the inaccurate interpretation of symptoms and investiga-
tions in the setting of suspected COVID-19. Furthermore, our
initial diagnostic assessment was likely limited by the rapidly
changing protocols and guidelines regarding personal protec-
tive equipment and exposure time, which led us to spend less
time on the history and physical examination than we normally
would have.

Reflection

Given the patient’s characteristic symptomatology, blood
work and radiographic features, COVID-19 remained the lead-
ing differential diagnosis until bronchoscopy results were
returned (this test is rarely performed for COVID-19), despite
3 negative PCR results. The series of events that impeded time
to diagnosis exemplifies multiple cognitive errors: overesti-
mating the importance of the results of some investigations,
faulty history-taking and physical examination and, most
importantly, premature diagnostic closure. In hindsight, our
patient illustrates a classic presentation of P. jirovecii pneumo-
nia in an HIV-infected person, evidenced by the clinical mani-
festations (fever, cough, dyspnea and bilateral crackles), lab-
oratory findings (lymphopenia), characteristic radiographic
findings (symmetric ground-glass opacities) and concurrent
AIDS-defining illnesses.® After the right diagnosis was made, we
reflected on the case and concluded that the delay in diagno-
sis was fuelled by premature diagnostic closure related to
COVID-19, which led to inadequate history-taking and physical
examination at the time of initial presentation. This reflection
was a valuable exercise in continuing education, as it offered
us insight into the diagnostic thought process, with opportun-
ities for meaningful self-feedback.

Conclusion

Clinicians will be expected to adapt to the pandemic by incor-
porating COVID-19 into their existing illness scripts for common
presentations, including fever, cough and dyspnea. We must crit-
ically review patients throughout the diagnostic workup of
COVID-19, particularly in the absence of a confirmatory result.
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The section Cases presents brief case reports that convey clear,
practical lessons. Preference is given to common presentations of
important rare conditions, and important unusual presentations of
common problems. Articles start with a case presentation (500
words maximum), and a discussion of the underlying condition fol-
lows (1000 words maximum). Visual elements (e.g., tables of the dif-
ferential diagnosis, clinical features or diagnostic approach) are
encouraged. Consent from patients for publication of their story is a
necessity. See information for authors at www.cmaj.ca.
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