
Journal Pre-proof

False-Negative COVID-19 Testing: Considerations in Obstetrical Care

Jeannie C. Kelly, MD MS, Michael Dombrowksi, MD, Micaela O’neil-Callahan, MD,
Annessa S. Kernberg, MD, Antonina I. Frolova, MD PhD, Molly J. Stout, MD MSCI

PII: S2589-9333(20)30073-2

DOI: https://doi.org/10.1016/j.ajogmf.2020.100130

Reference: AJOGMF 100130

To appear in: American Journal of Obstetrics & Gynecology MFM

Received Date: 17 April 2020

Accepted Date: 23 April 2020

Please cite this article as: Kelly JC, Dombrowksi M, O’neil-Callahan M, Kernberg AS, Frolova AI,
Stout MJ, False-Negative COVID-19 Testing: Considerations in Obstetrical Care, American Journal of
Obstetrics & Gynecology MFM (2020), doi: https://doi.org/10.1016/j.ajogmf.2020.100130.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 Elsevier Inc. All rights reserved.

https://doi.org/10.1016/j.ajogmf.2020.100130
https://doi.org/10.1016/j.ajogmf.2020.100130


  

 

  

 

False-Negative COVID-19 Testing: Considerations in Obstetrical Care 1 

Jeannie C. KELLY MD MS
1
; Michael DOMBROWKSI MD

1
; Micaela O’NEIL-CALLAHAN MD

2
; 2 

Annessa S. KERNBERG MD
1
; Antonina I. FROLOVA MD PhD

1
, Molly J. STOUT MD MSCI

1 
3 

1. Division of Maternal-Fetal Medicine, Washington University in St. Louis, St. Louis, Missouri 4 

2. Affinia Healthcare, St. Louis, Missouri 5 

 6 

The authors report no conflicts of interest. 7 

 8 

Correspondence should be addressed to: Jeannie C. Kelly, MD, MS. Washington University 9 

Department of Obstetrics and Gynecology, 660 S. Euclid Avenue, Campus Box 8064, St. Louis, 10 

MO 63110. Telephone: (314) 747-6788. Fax: 314 884-6007. Email: jckelly@wustl.edu 11 

 12 

Word count: Abstract 79 words; Manuscript 1,404 words  13 



  

 

  

 

Short title: False-Negative COVID-19 testing 1 

 2 

Keywords: COVID-19, SARS-CoV-2, pregnancy, coronavirus, diagnostic test sensitivity 3 



  

 

  

 

Introduction: Real-time reverse transcriptions-polymerase chain reaction (RT-PCR) of 4 

nasopharyngeal (NP) swabs for SARS-Cov-2 are most commonly used for diagnosis of COVID-19 5 

infection, but there is limited information regarding the diagnostic test characteristics including 6 

negative and positive predictive values, including in pregnancy.  7 

 8 

Case: A primiparous woman* at 33 weeks' gestation presented to the obstetrical triage unit 9 

complaining of contractions, emesis, and cough for two days. She had fever, tachycardia, 10 

tachypnea, lymphopenia and mild elevation of liver enzymes. The fetus had reassuring testing, 11 

and her cervix was closed. Her BMI was 37.1 kg/m
2
, with no other co-morbidities. A chest 12 

radiograph showed subsegmental atelectasis without consolidation. Blood cultures, respiratory 13 

virus panel, and a NP swab for SARS-CoV2 PCR testing were sent. Empiric antibiotic therapy was 14 

initiated.  15 

 16 

It was noted that her admission NP SARS-CoV2 PCR test obtained on day 3 of symptom was 17 

inadvertently sent out to a national reference laboratory, and thus a second test was 18 

performed on day 4 of symptom in-hospital for more timely results. Both tests resulted 19 

negative on that same day. Chest computed tomography revealed bilateral areas of 20 

consolidation and ground-glass opacification (Figure). All other infectious test results were 21 

negative. A third NP SARS-CoV2 PCR was obtained by the ICU staff on day 4 of symptoms, in 22 

case the prior two tests obtained by the obstetrical staff were limited by inadequate sampling. 23 

This test also resulted as negative the next day. The patient’s cardiopulmonary status further 24 

worsened, and she was intubated. Given persistent maternal tachycardia at 150-160 bpm and 25 



  

 

  

 

high fever requiring increasing amounts of vasopressor support, and fetal heart tracing with 26 

minimal variability, the team proceeded with a primary cesarean delivery.  The neonate had 27 

Apgar scores of 1, 6, and 7 at 5, 10, and 15 minutes, respectively.  28 

Bronchoalveolar lavage (BAL) performed after intubation by the ICU team revealed negative  29 

mycobacteriology and acid-fast stain, respiratory panel PCR, legionella culture, cytomegalovirus 30 

PCR, aerobic culture and gram stain, and adenovirus PCR; however, SARS-CoV2 RT-PCR of the 31 

BAL returned positive.  32 

The patient remained intubated and in critical condition for 11 days. At the time of writing, she 33 

has been successfully extubated and transferred to a COVID-designated floor. The neonate is in 34 

good condition on room air in the neonatal ICU. NP SARS-CoV2 RT-PCR performed on the 35 

neonate on day of life 5 resulted negative. 36 

 37 

Discussion: Three separate NP SARS-CoV2 RT-PCR tests from two institutions resulted as 38 

negative for a patient who was critically ill with a constellation of symptoms and lab findings 39 

consistent with COVID-19 infection, suggesting that false-negative testing is a clinically relevant 40 

problem not limited to a single platform with current testing strategies. In the non-pregnant 41 

population, sources of variability in RT-PCR testing results include the anatomic area sampled, 42 

quantity of virus present, stability of the RNA, timepoint in disease course, and assay 43 

variability.
1-3

 False-negative result ranges of 17-63% for NP SARS-CoV2 RT-PCR have been 44 

reported in non-pregnant patients (Table); however, without clear gold standard tests available, 45 

diagnostic test characteristics including sensitivity, specificity, positive and negative predictive 46 

values of SARS-CoV2 RT-PCR assays are difficult to determine. 
1-3 

Sensitivity of BAL samples 47 



  

 

  

 

appear to be higher than nasopharyngeal or oropharyngeal swabs, but requires invasive and 48 

high-risk aerosolizing bronchoscopy to obtain a sample.
2,3 

49 

 50 

False-negative testing of NP SARS-CoV2 RT-PCR is a clinically relevant problem with multiple 51 

important implications, especially in pregnant women with suspicion for severe/critical COVID-52 

19 infection: 1) Repeating NP SARS-CoV2 RT-PCR testing may be required for a positive result, 53 

as much as 3-5 times; 2) BAL SARS-CoV2 testing, a high-risk procedure, can be performed after 54 

negative NP SARS-CoV2 results if there is high clinical suspicion of COVID-19 infection and 55 

diagnosis is required for disposition; 3) Initially negative test results should not change clinical 56 

management; 4) Protocols should not allow for removal of precautions with a negative SARS-57 

CoV2 test if there is high suspicion of COVID-19 infection; 5) All NP swab testing should 58 

performed by a specialized team, if possible, to improve uniformity in collection technique; 6) A 59 

universal testing strategy cannot be used as the single solution to risk stratify patients and 60 

determine infection prevention measures; 7) true population estimates of the disease are likely 61 

much underestimated,. 62 

The most prudent strategy may be to presume that all patients are infected and use the best 63 

available infection prevention possible during the duration of this pandemic.  64 

 65 

 66 

*The patient’s age was omitted to protect her identity. 67 

 68 

 69 



  

 

  

 

References 70 

1. Fang Y, Zhang H, Xie J, et al. Sensitivity of Chest CT for COVID-19: Comparison to RT-PCR. 71 

Radiology. February 2020:200432. doi:10.1148/radiol.2020200432  72 

2. Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in Different Types of Clinical 73 

Specimens. JAMA. March 2020. doi:10.1001/jama.2020.3786  74 

3. Yang Y, Yang M, Shen C, et al. Evaluating the Accuracy of Different Respiratory Specimens in 75 

the Laboratory Diagnosis and Monitoring the Viral Shedding of 2019-NCoV Infections. 76 

Infectious Diseases (except HIV/AIDS); 2020. doi:10.1101/2020.02.11.20021493  77 

4. Mizumoto K, Kagaya K, Zarebski A, Chowell G. Estimating the asymptomatic proportion of 78 

coronavirus disease 2019 (COVID-19) cases on board the Diamond Princess cruise ship, 79 

Yokohama, Japan, 2020. Euro Surveill. 2020;25(10). doi:10.2807/1560-80 

7917.ES.2020.25.10.2000180 81 

 82 

Figure 1. Axial and coronal computed tomography images of the chest demonstrating severe 83 

bilateral disease. 84 
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Table: Current reports of false-negative RT-PCR nasal and/or pharyngeal swab testing for COVID-19 

Author 

Country 

of 

origin 

Study design Primary aim Total N False negatives (%) 

Positive 

on 1st 

test (%) 

Positive 

on 2nd 

test (%) 

Positive 

on 3rd 

test (%) 

Maximum 

number 

of tests to 

obtain 

positive 

Xiao
1 

China Case series 

Review of all RT-PCR tests that turned 

positive after initial negative test in one 

hospital  

70 70 (100) 0 (0) 55 (78.6) 15 (21.4) 3 

Ai
2 

China 
Retrospective 

cohort 
Comparison of chest CT with RT-PCR  1014 250* (24.7) 601 (59) NS NS NS 

Long
3 

China 
Retrospective 

cohort 
Comparison of chest CT with RT-PCR 36 6 (16.7) 30 (83.3) 3 (8.3) 3 (8.3) 3 

Li
4 

China 
Retrospective 

cohort 

Review of RT-PCR tests in all patients 

diagnosed with COVID-19 by chest CT in 

one hospital 

610 384 (63.0) 
168 (27.5) 

 
48 (7.9) 7 (1.1) 5  

Wang
5 

China Case report Case report from Beijing 1 1 (100) 0 (0) 0 (0) 0 (0) 
BAL 

required 

Guo
6 

China 
Retrospective 

cohort 

Comparison of serum antibody testing 

with RT--PCR 
208 58 (27.9) NS NS NS NS 

Chen
7 

China Case report Case report from Hangzhou 1 1 (100) 0 (0) 1 (100) 0 2 

Li
8 

China Case series 2-patient case series from Beijing 2 2 (100) 0 (0) 1 (50%) 1 (50%) 2 

Feng
9 

China Case report Case report from Zigong 1 1 (100) 0 (0) 0 (0) 0 (0) 5 

Fang
10 

China 
Retrospective 

cohort 
Comparison of chest CT with RT-PCR 51 15 (29.4) 36 (70.6) 12 (23.5) 2 (3.9) 4 

Wang
11 

China 
Retrospective 

cohort 

Comparison of RT-PCR results in 

different anatomical samples of 

confirmed cases 

Nasal: 8 

Pharyngeal: 398 

Nasal: 3 (37.5) 

Pharyngeal:272 (68.3) 
NS NS NS NS 

Yang
12 

China 
Retrospective 

cohort 

Comparison of RT-PCR results in 

different anatomical samples and time 

points of confirmed cases** 

Nasal: 445 

Throat: 158 

Nasal: 157 (35.3) 

Throat: 74 (46.8) 
NS NS NS NS 

NS: not specified 

BAL: bronchoalveolar lavage 

Author names italicized for publications also referenced in manuscript (10-12)  

*Based on CT-scan findings and clinical correlation 

** Results from 14 days of symptom onset included 
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