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Abstract

As the pandemic of coronavirus disease 2019 (COVID-19) continues 
to spread worldwide, there has been an increase in unique clinical 
presentations leading to delayed diagnoses and nosocomial transmis-
sions. One of the patient populations most at risk includes patients 
in the critical care units. Early diagnosis and isolation are paramount 
to avoid nosocomial transmission amongst these closely hospitalized 
patients. While quantitative reverse transcriptase-polymerase chain re-
action (qRT-PCR) is the current method for testing, we highlight the 
importance of utilizing chest computed tomography (CT) and labora-
tory findings for early diagnosis. We report a 48-year-old trauma pa-
tient who suddenly became hypoxemic, nine days postoperative from 
uncomplicated right lower extremity fracture repair. CT angiogram 
chest revealed bilateral extensive consolidations, hazy opacities, and 
pleural effusions. The patient continued to desaturate on noninvasive 
respiratory support and eventually required intubation. He was empiri-
cally treated with azithromycin and hydroxychloroquine due to high 
clinical suspicion of COVID-19, despite negative qRT-PCR results. 
The patient progressed clinically and was successfully extubated after 
5 days. This unique presentation of acute hypoxemic respiratory fail-
ure warrants a discussion on the importance of clinical manifestations, 
CT findings, and laboratory findings in diagnosis of COVID-19, to 
prevent further nosocomial spread within a closed critical care unit.
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Introduction

Since December 2019, the novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) which causes coronavi-

rus disease 2019 (COVID-19) has rapidly spread worldwide 
and overwhelmed the capacity of many hospitals. It has been 
shown that infection with COVID-19 can be fatal with devel-
opment of acute respiratory distress syndrome and multiple 
organ failure [1]. As our understanding of COVID-19 contin-
ues to grow, we have learned about factors that make noso-
comial spread difficult to prevent. Some of these challenges 
include variable clinical presentations, contagiousness even 
when asymptomatic, and prolonged incubation periods [2]. 
Furthermore, the current method of testing via quantitative 
reverse transcriptase-polymerase chain reaction (qRT-PCR) 
makes rapid detection challenging due to delayed results and 
possible false negatives [3]. Currently the complete under-
standing of nosocomial spread, especially in the surgical in-
tensive care unit, is not well defined. Given its contagiousness 
and the severity of illness this respiratory virus can cause, it is 
important to review the elements of diagnosis. Several stud-
ies have shown that chest imaging and laboratory markers 
are important tools for early detection and classification of 
disease severity [1-3]. We discuss a case of a trauma patient 
who initially presented with minimal chest CT and chest X-
ray (CXR) findings related to his motor vehicle accident and 
then suddenly desaturated 9 days after hospitalization. The 
patient was diagnosed with nosocomial-acquired COVID-19 
based on new extensive consolidations and hazy opacities 
seen on repeat imaging in combination with elevated inflam-
matory markers. Through rapid early detection the patient was 
quickly placed in an airborne isolation room, managed care-
fully, and made full recovery despite the necessity of invasive 
respiratory support.

Case Report

A 48-year-old African American male with a history of insu-
lin-dependent diabetes mellitus was brought to the emergency 
room after a motor vehicle collision that caused multiple right 
lower extremity fractures and required surgical intervention. 
On days 2 and 7 in hospital, respectively, the patient under-
went open reduction and internal fixation (ORIF) of right 
subtrochanteric femur fracture and ORIF of right bicondylar 
acetabular fracture. He was recovering in the surgical inten-
sive care unit, with six COVID-19 positive patients in adjacent 
rooms.

Seven days after his operation (day 9 in hospital) he was 
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found to be acutely hypoxemic with a peripheral oxygen 
saturation (SpO2) of 41% on room air. He denied shortness 
of breath and only reported new onset chest pain with deep 
breathing. On exam, the patient was alert, afebrile, tachycard-
ic, tachypneic, with moderate accessory muscle usage and had 
diminished breath sounds bilaterally on auscultation. He was 
given 6 L/min of supplemental oxygen via nasal cannula but 
continued to desaturate to the high 70% SpO2. Subsequently, a 
venturi mask was placed which improved his SpO2 to 90%. An 
arterial blood gas on oxygen showed partial pressure of oxy-
gen (PaO2) 67 mm Hg and partial pressure of carbon dioxide 
(PaCO2) 45 mm Hg. CXR demonstrated bilateral pulmonary 
infiltrates which were not seen on admission CXR (Fig. 1). 
A CT angiogram chest demonstrated new extensive consoli-
dations and hazy opacities involving bilateral lungs with new 
moderate-sized bilateral pleural effusions (Fig. 2). Laboratory 
data showed white blood cell count of 11.8 × 103 cells/mm3 
(88.2% neutrophils, 7.3% lymphocytes, neutrophil to lympho-
cyte ratio (NLR) of 12.08) and significantly raised inflamma-
tory markers: erythrocyte sedimentation rate 122 mm/h (refer-

ence range (RR): 0 - 10 mm/h), C-reactive protein 311.3 mg/L 
(RR: < 9.9 mg/L), procalcitonin 4.43 ng/mL (RR: < 2.00 ng/
mL), D-dimer 9.11 µg/mL (RR: < 0.50 µg/mL), and ferritin 
1,132 ng/mL (RR: 16.4 - 294 ng/mL).

Given the patient’s clinical presentation during the COV-
ID-19 outbreak, CT findings, and elevated inflammatory mark-
ers, a nasopharyngeal swab was obtained for SARS-CoV-2 
qRT-PCR testing. He was empirically started on oral azithro-
mycin 250 mg daily, oral hydroxychloroquine 200 mg twice 
daily, and intravenous (IV) ceftriaxone 1000 mg daily for sus-

Figure 1. (a) Admission CXR showing hazy infiltrative change in the 
right midlung field. (b) CXR on day 9 in hospital, demonstrating diffuse 
hazy and more confluent airspace disease with small bilateral pleural 
effusions. CXR: chest X-ray.

Figure 2. (a) Admission CT chest showing patchy airspace opacities 
in the right upper, middle and lower lobes. (b) CT chest on day 9 in 
hospital, demonstration of extensive consolidations and hazy opacities 
involving bilateral lungs with new moderate-sized bilateral pleural ef-
fusions.
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pected sepsis with acute hypoxemic respiratory failure due to 
possible COVID-19 infection.

On day 10 in hospital, the patient continued to deterio-
rate and was endotracheally intubated. Soon after, his SARS-
CoV-2 result was found to be negative. However, given the 
patient's clinical presentation consistent with current known 
presentations of COVID-19 and the likelihood of a possible 
false negative result, the patient continued the current treat-
ment regimen with azithromycin and hydroxychloroquine for 
a total 5-day course. Over the following next 3 days (days 12 - 
14 in hospital), the patient’s respiratory status improved. Peep 
was gradually weaned from 15 mm Hg. By day 14 of hospitali-
zation, the patient was successfully extubated and transferred 
to an isolation room where he stayed until discharge.

Discussion

Patients with COVID-19 can rapidly develop hypoxemia and 
dyspnea which can lead to hypoxemic respiratory failure, of-
ten necessitating intubation and intensive care management [1, 
4]. The inconsistency in presenting symptoms and presence of 
minimally symptomatic to asymptomatic patients with COV-
ID-19 has made early diagnosis complicated. Delayed diag-
nosis is particularly dangerous in critical care units caring for 
trauma patients where the possibility of nosocomial transmis-
sion can exist. Early diagnosis has not only shown to improve 
mortality rate [5] but can also decrease nosocomial spread 
through rapid initiation of airborne isolation. This is impor-
tant in a surgical intensive unit where patients with traumatic 
injuries already have an increased risk of mortality. This case 
emphasizes the utility of chest imaging and laboratory markers 
to make a rapid clinical diagnosis in hospitalized patients with 
atypical presentations and avoid exposure to other patients in a 
surgical critical care unit.

Chest imaging is a key tool in evaluating patients with 
suspected COVID-19 infection. In our case report, we high-
light the difference in chest CT and CXR findings at admission 
compared to time of desaturation. The rapid development of 
extensive consolidations and hazy opacities involving bilateral 
lungs in a relatively asymptomatic trauma patient warrants the 
discussion of nosocomial COVID-19 infection. In a study of 
121 patients with confirmed COVID-19 infection, CT findings 
showed presence of either ground-glass opacities or consolida-
tion in 78% of patients, and bilateral involvement in 60% of 
patients [6]. While these findings are consistent with what was 
seen in chest imaging of our patient immediately after sudden 
desaturation, they were not present during the patient’s initial 
admission. We therefore determined that our patient likely ac-
quired COVID-19 nosocomially with rapid disease progres-
sion, given noncontributory chest imaging on admission, and 
close proximity to six COVID-19 positive patients during 
post-op recovery in the surgical intensive care unit. While the 
sensitivity for detection of COVID-19 in CXR is reported to 
be lower than that of CT, the widespread availability makes it 
a useful tool for screening [7]. The most common CXR find-
ings of bilateral lung consolidation and ground glass opacities 
correlate with those found on chest CT [7, 8]. In our case study, 
these findings were only seen on CXR taken at the time of de-

saturation, again demonstrating the likelihood of nosocomial 
acquired infection. An additional finding noted on both CXR 
and chest CT of the patient we presented, were bilateral pleural 
effusions. While this finding has been rare on chest imaging 
of COVID-19 positive patients, some studies have identified 
pleural effusion late in the disease course [9]. Given that the 
patient continued to desaturate with supplemental oxygen and 
required intubation, pleural effusions could be a unique indica-
tor of disease severity.

Laboratory findings can also be a useful tool for evaluat-
ing patients with suspected COVID-19. They are readily avail-
able and can aid in classifying disease severity of COVID-19. 
Studies have demonstrated increased inflammatory response in 
patients with severe infection, including elevated white blood 
cell counts, neutrophil counts, lower lymphocyte counts, and 
increased C-reactive protein levels [10, 11]. These findings 
were similarly seen in our patient at time of desaturation and 
improved in congruity with resolution of chest imaging find-
ings. A study by Tan et al, found lymphopenia to be a predic-
tor of disease severity, with lymphocytes < 20% to indicate 
severe disease [12]. Another useful laboratory marker is NLR, 
which increases with severity of infection and can be used as a 
prognostic factor [11]. In our patient the significantly elevated 
NLR at time of desaturation could explain the disease severity 
and aid in providing an early diagnosis despite a negative qRT-
PCR test. The use of inflammatory markers to support diagno-
sis and classify disease severity should be considered for early 
detection and rapid initiation of airborne precautions.

The use of qRT-PCR in evaluation of patients with suspect-
ed COVID-19 can have its limitations. Currently, the primary 
modality of testing via nasopharyngeal swab for qRT-PCR has 
restrictions due to availability of test kits and limited sensitiv-
ity of only 71% [3]. A series of case reports have demonstrated 
the importance of imaging in early diagnosis of patients with 
negative qRT-PCR results. One case report revealed a patient 
with a close contact of confirmed COVID-19, presenting with 
a cough, and was admitted into an airborne isolation room after 
CXR showed an alveolar opacity in the left middle lung. The 
patient was found to have inconclusive results on qRT-PCR 
testing on admission day 1 and positive results on admission 
day 4 [13]. Another case report revealed a patient with four 
sequential negative qRT-PCR tests who was managed as a 
presumptive COVID-19 diagnosis based on chest CT findings 
of patchy ground-glass opacity and was later found to have a 
positive qRT-PCR on his fifth test [14]. Our case also dem-
onstrates another example of diagnosing COVID-19 based on 
other elements of clinical evaluation. This further suggests that 
qRT-PCR results should not be the determining factor when 
evaluating the necessity of airborne precautions as this could 
challenge containment. However, it must be noted that repeat 
qRT-PCR testing was not done in our patient and would have 
been useful to confirm suspicion of a false negative result and 
further support diagnosis. Due to limited availability of qRT-
PCR kits and delayed resulting time, repeat testing continues 
to be a challenge.

In conclusion, to better control nosocomial transmission 
of COVID-19, early detection in hospitalized patients is of 
most vital importance. When qRT-PCR results are pending or 
negative, further understanding of chest imaging and labora-
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tory markers can aid diagnosis and classification of disease 
severity. With rapid diagnosis, early initiation of airborne pre-
cautions can help prevent a nosocomial outbreak, particularly 
in the critical care unit where time is of the essence.
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