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Abstract

Coronavirus disease 2019 (COVID-19) caused by severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) is spreading at a 
rapid pace throughout the world, and the World Health Organization 
(WHO) declared it as pandemic on March 11, 2020. We present a case 
of COVID-19 patient whose reverse transcription-polymerase chain 
reaction (RT-PCR) initially was false negative and later turned posi-
tive, which will stress the importance of a comprehensive approach 
while evaluating a patient with a differential of COVID-19. The clini-
cians should be aware of the sensitivity and specificities of these tests 
which can have grave implications on the patient and community if 
the diagnosis is missed just based on the laboratory tests due to the 
highly contagious nature of the disease.
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Introduction

Coronavirus disease 2019 (COVID-19) became pandemic 
on March 11, 2020. As of April 17, 2020, there were around 
2,263,847 confirmed cases around the globe and 154,777 

confirmed deaths, all 185 countries, areas, or territories with 
cases [1]. Moreover, the USA has 708,622 cases [1]. Pandemic 
COVID-19 is a war between humans and virus. Only with a 
multidirectional approach, we can temporarily mitigate this 
problem by taking community measures until we have a per-
manent solution in the form of a vaccine, which is efficacious, 
or medication to treat severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2)/COVID-19. As per the World Health 
Organization (WHO) tracing, isolation, and testing are back-
bones of COVID-19 response [2]. Improving the efficiency of 
diagnosing suspected cases and isolating is the only way we 
can decrease the burden of the pandemic in the community. 
The sensitivity of reverse transcription-polymerase chain reac-
tion (RT-PCR) depends upon the person performing, the timing 
of the test, the site of the testing, low viral load, improper sam-
pling techniques, and mutations in the viral genome [3, 4]. So, 
the clinician needs to understand the implications of negative 
testing; therefore, it is necessary to utilize a comprehensive 
approach to diagnose a patient. False-negative testing will not 
only falsely assure patients but also have grave implications 
on public health due to its highly contagious nature. Every cli-
nician should adopt a comprehensive and multi-dimensional 
approach to diagnose COVID-19.

Case Report

A 40-year-old woman presented with a chief complaint of 
productive cough, shortness of breath, and wheezing for a 
week with symptoms getting worse over 3 days. The patient 
denied any fever, nausea, vomiting, or diarrhea. She denied 
any sick contacts or recent travel history. Her past medical 
history was significant for hypertension noncompliant with 
her medications, type 2 diabetes mellitus, and obstructive 
sleep apnea on continuous positive airway pressure (CPAP) 
at night. She had no history of smoking or drug use. The pa-
tient was currently taking metformin 500 mg one tablet daily 
with breakfast.

Initial vital signs on presentation showed a temperature of 
blood pressure of 137/89 mm Hg, pulse rate of 77 bpm, res-
piratory rate of 22 breaths per minute, and oxygen saturation 
of 97% on 3 L of the nasal cannula. A review of systems was 
positive for cough and shortness of breath. The patient was 
not in acute distress and examination of the head, eyes, ears, 
nose, and throat (HEENT) was normal, she had normal rate 
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and regular rhythm with no additional sounds on heart exami-
nation, patient’s respiratory effort was normal, no respiratory 
distress was noted, and she was noted to have diminished bilat-
eral breath sounds. Abdominal, skin, neurological examination 
was benign. No positive findings were noted.

The initial laboratory evaluation was summarized in Table 
1. Considering active COVID-19 pandemic and high suspi-
cious for COVID-19, emergency room (ER) physician opted 
for chest computed tomography (CT) directly to decrease 
cross contamination and exposure to technicians. Chest CT 
showed ground-glass opacity and bilateral bases suggestive of 
viral pneumonia, as shown in Figure 1.

Due to current pandemic nature patient was subsequently 
admitted for SARS-CoV-2/COVID-19 rule out and the patient 
was placed in airborne precautions. The patient was started on 
empirical treatment with azithromycin along with other medi-
cations including zinc sulfate 220 mg once a day, vitamin C 
1,000 mg once a day, probiotics one tablet once a day, me-
latonin 3 mg at night as an adjunctive medication [5-7] for 
COVID-19, vitamin D 2,000 mg once daily for vitamin D de-
ficiency, enoxaparin 40 mg subcutaneous daily as deep vein 
thrombosis prophylaxis and mucinex as symptomatic manage-
ment for cough.

Nasopharyngeal swab for RT-PCR was sent for SARS-

CoV-2/COVID-19 testing. On day 3 of the hospitalization, 
patient’s symptoms started getting better. On day 3 of the hos-
pitalization test, RT-PCR for SARS-CoV-2/COVID-19 from 
nasopharyngeal swab came back negative. As the patient’s ini-
tial symptoms, the requirement of oxygen, and laboratory find-
ings (lymphopenia, elevated lactate dehydrogenase (LDH), C-
reactive protein (CRP), erythrocyte sedimentation rate (ESR) 
and negative respiratory virus panel) with comorbid conditions 
including hypertension, morbid obesity, type 2 diabetes and 
radiological findings were suspicious for COVID-19, to get 
more help infectious disease specialist was consulted. The pa-
tient has five kids living with her; in order to discharge her 
safely so that her family and community will be protected, we 
opted to get second testing due to strong radiological findings 
including bilateral ground-glass opacities in bases, clinical 
signs, symptoms and comorbid conditions. Infectious disease 
specialist classified the patient as the medium risk for the pres-
ence of COVID-19 disease based on imaging alone as well. 
The second test from nasopharyngeal swab RT-PCR was sent 
on the day 3 of her hospitalization. The patient was gradually 
weaned off her oxygen, and it was felt that she has a low risk 
for progression to severe disease. On day 4 of her hospitaliza-
tion, the results of the second RT-PCR test were reported posi-
tive. The patient’s complete hospital course was also shown in 

Table 1.  Summary of Laboratory Abnormalities

Laboratory findings Patients value (normal values)
White blood cell count 8.0 (4.8 - 10.8 × 109/L)
Absolute lymphocyte count 1.5 (1.0 - 3.5 × 109/L)
Procalcitonin < 0.05 (< 0.05)
D-dimer 186 (< 255 ng/mL)
CRP (high) 13.2 (0.000 - 0.744 mg/dL)
LDH (high) 390 (100 - 235 U/L)
Serum ferritin 284 (11 - 307 ng/mL)
Erythrocyte sedimentation rate (high) 59 (0 - 20 mm/h)
Respiratory viral panel Negative
Vitamin D (low) 17 (> 30)
INR (high) 1.3 (0.9 - 1.2)
BMI 42.91 kg/m2

CRP: C-reactive protein; LDH: lactate dehydrogenase; INR: international normalized ratio; BMI: body mass index.

Figure 1. Different planes of the CT scan showing bilateral worsening of ground-glass opacities at bases. CT: computed tomog-
raphy.
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Figure 2. The patient was discharged with a recommendation 
for strict home isolation for 2 weeks.

Discussion

Testing, isolation, and tracing are the backbone for control-
ling the COVID-19 pandemic, so every effort should be made 
to appropriately diagnose suspected patients and minimizing 
false negative is essential to prevent the spread of the disease. 
Since RT-PCR is a gold standard method to identify and con-
firm COVID-19 [8], a false-negative result, can hamper the 

control of the pandemic. Due to its high contagious nature, 
it will not only have an effect on a personal level but also at 
a community level. False-negative RT-PCR for COVID-19 
case reports are reports from several cities of China [8, 9], 
but none have been reported so far from Western countries, 
including the USA. We are reporting a case of false-negative 
COVID-19, which was tested again due to the highly suspi-
cious nature of the diagnostic tests, which turned to true posi-
tive. As per West et al, even if a test has 90% sensitivity, as 
per the example given in California, COVID-19 might have 
exceeded 50% by mid-May 2020, and even if 1% of the pop-
ulation were tested, a total of 20,000 false-negative results 
would be expected [10]. Also, in the same article, if COV-
ID-19 infection among healthcare workers (greater than four 
million) providing direct patient care was even 10%, more 
than 40,000 false-negative results are expected if everyone 
gets tested [10]. According to Li et al, RT-PCR has 20% of 
the false-negative rate. So, clinical features, laboratory test 
results as well as CT features of the patient help in identify-
ing and diagnosing patients [8]. So, a multi-prong approach 
is essential in the diagnosis of COVID-19. According to the 
research, 96% of the COVID-19 patients present with mul-
tiple bilateral and peripheral consolidation and ground-glass 
opacities in the chest CT [11, 12]. Chest CT abnormalities are 
very vital in diagnosing COVID-19. When the COVID-19 
pandemic was severe in China, the National Health Commis-

Table 2.  Different Methods of Testing

Methods of testing What the test interprets Turnaround time
Neutralization assay Tests to look for active antibodies in subject serum which can inhibit virus 

growth ex vivo. Indicates if the patient is protected against future infection.
3 - 5 days

ELISA Quantify the presence or absence of antibodies 
against the virus in the subject’s serum.

1 - 5 h

RDT Qualitatively tests for the presence or absence of antibodies against 
virus in the subject’s serum. Cannot quantify the antibody titer.

10 - 30 min

ELISA: enzyme-linked immunosorbent assay; RDT: rapid diagnostic test.

Figure 2. Time course of the patient since the symptoms started until 
recovered and discharged.

Table 3.  Diagnostic Tests Approved for COVID-19 in the USA as per FDA

Company/method of testing Country of 
development

Sensitivity and 
specificity of the test

Mount Sinai laboratory COVID-19 ELISA IgG antibody test/ELISA USA Not available
VITROS Immunodiagnostic Products Anti-SARS-CoV-2 Total Reagent Pack/Total Calibrator  
(Ortho Clinical Diagnostics)/Modified ELISA

USA Sensitivity: 83%, 
specificity: 100%

Cellex/RDT USA/China Sensitivity: 93.8%, 
specificity: 95.6%

ChemBio/RDT USA Not available
Epitope Diagnostics, Ltd/ELISA USA Not available
BioMedomics/RDT for research use only USA Sensitivity: 88.66%, 

specificity: 90.63%
Ray Biotech/RDT for research use only USA Not available
Emory University/ELISA for research use only USA Not available

ELISA: enzyme-linked immunosorbent assay; COVID-19: coronavirus disease 2019; FDA: Food and Drug Administration; IgG: immunoglobulin G; 
RDT: rapid diagnostic test.
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sion of China amended criteria to diagnose in Hubei province 
with “clinical diagnosis” to include patients with pneumonia 
in their chest CT irrespective of their RT-PCR COVID-19 
results [13]. Different methods of testing, as well as diagnos-
tic tests approved for COVID-19 in the USA as per the Food 
and Drug Administration (FDA), are summarized in Tables 
2 and 3, respectively [11, 14]. There is a recent report from 
Cleveland clinic published in National Public Radio (NPR), 
after testing 239 specimens, known to contain coronavirus 
using five of the most commonly used methods for corona-
virus testing. Abbott ID NOW was able to detect the virus 
in about 85% of the samples approximately as per the study. 
Another test used in the study, DiaSorin Simplexa, detect-
ed only 89.3% of infections. Therefore, Cleveland clinic is 
currently using a test developed by the Centers for Disease 
Control (CDC), which detected 100% positive samples and 
another test made by Roche, which detected 96.5% of sam-
ples, as well as a test made by Cepheid, detected 98.2% of 
infected samples. As per statement from Abbott, they men-
tioned that study used viral transport media and errors might 
happen with viral transport media and it has communicated 
to healthcare facilities advising them to test directly with the 
swab, to yield reliable results [15]. This is Abbott’s response 
to the study from Cleveland clinic - the use viral transport 
media to test the samples, however, the results would be af-
fected if they are not directly from the swab. There are other 
factors, such as inadequate sampling, as testing requires the 
collection of secretions in the nasopharynx and rotating the 
swab several times. The test is not an easy procedure to per-
form or for patients to tolerate [16]. Other factors such as 
laboratory techniques, the medium of transportation, the tim-
ing of the testing, and faulty testing kits can also influence 
the test results.

Conclusions

In conclusion, we reported a false-negative result of RT-PCR 
for COVID-19/SARS-CoV-2 infection based on a multidirec-
tional approach; early and accurate diagnosis of COVID-19 is 
essential in dealing with pandemic effectively. False-negative 
results can have a significant implications on public health due 
to high reproductive factor of COVID-19.
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