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SARS-CoV-2–Positive Sputum and Feces After Conversion of
Pharyngeal Samples in Patients With COVID-19

Background: The outbreak of coronavirus disease 2019
(COVID-19) has become a global public health problem. In
the absence of a specific therapy or vaccine, timely diagnosis
and the establishment of a sufficient isolation period for in-
fected individuals are critical to containment efforts. Real-time
quantitative fluorescence polymerase chain reaction (RT-
qPCR) testing of respiratory specimens for SARS–CoV-2 RNA
is currently used for case diagnosis and to guide the duration
of patient isolation or hospital discharge (1). Specimens that
are positive on RT-qPCR have, however, also been reported
from blood (2), feces (3), and urine (4). Whether testing of
multiple body sites is important when considering patient iso-
lation has not been thoroughly studied.

Objective: To assess the results of RT-qPCR for SARS–
CoV2 RNA of sputum and fecal samples from a group of pa-
tients after conversion of their pharyngeal samples from pos-
itive to negative.

Methods and Findings: We retrospectively identified a
convenience sample of patients admitted to Beijing Ditan
Hospital, Capital Medical University, with a diagnosis of
COVID-19 and paired RT-qPCR testing of pharyngeal swabs
with either sputum or feces samples. A diagnosis of COVID-19
required at least 2 RT-qPCR–positive pharyngeal swabs, and

patients underwent treatments as well as initial and follow-up
testing of pharyngeal, sputum, or fecal samples at the discre-
tion of treating clinicians. Hospital discharge required meet-
ing 4 criteria: afebrile for more than 3 days, resolution of
respiratory symptoms, substantial improvement of chest com-
puted tomographic findings, and 2 consecutive negative RT-
qPCR tests for SARS–CoV2 in respiratory samples obtained at
least 24 hours apart (1). We report the findings of patients
with at least 1 initial or follow-up RT-qPCR positive sputum or
fecal sample obtained within 24 hours of a follow-up negative
RT-qPCR pharyngeal sample. The RT-qPCR assay targeted the
open reading frame 1ab (ORF1ab) region and nucleoprotein
(N) gene with a negative control. A cycle threshold value of 37
or less was interpreted as positive for SARS–CoV-2, according
to Chinese national guidelines.

Among 133 patients admitted with COVID-19 from 20
January to 27 February 2020, we identified 22 with an initial or
follow-up positive sputum or fecal samples paired with a
follow-up negative pharyngeal sample. Of these patients, 18
were aged 15 to 65 years, and 4 were children; 14 were male;
and 11 had a history of either travel to or exposure to an
individual returning from Hubei Province in the past month.
Fever was the most common initial onset symptom. Five pa-
tients had at least 1 preexisting medical condition (Table). All
patients met criteria and were discharged from the hospital.

We collected 545 specimens from 22 patients, including
209 pharyngeal swabs, 262 sputum samples, and 74 feces
samples (Figure). In these patients, sputum and feces re-

Table. Characteristics of 22 Patients With Confirmed COVID-19 Who Had a Positive RT-qPCR Result for SARS–CoV-2 in Fecal
and/or Sputum Samples After a Negative RT-qPCR Result on Pharyngeal Swab

Patient Sex Age, y Classification
of Disease*

Time From
Symptom Onset
to Diagnosis of
COVID-19, d

Time From
Symptom Onset
to Discharge, d

Exposure History
in Hubei

Coexisting
Conditions

P1 Male 33 Mild pneumonia 2 33 No None
P2 Male 49 Mild pneumonia 6 41 Yes Hypertension, diabetes
P3 Male 37 Mild pneumonia 4 46 No None
P4 Female 33 Mild pneumonia 7 60 No None
P5 Male 29 Mild pneumonia 9 46 No None
P6 Male 46 Mild pneumonia 2 18 No None
P7 Female 64 Mild pneumonia 4 48 No None
P8 Male 47 Mild pneumonia 4 33 Yes None
P9 Female 64 Severe and critical illness 15 46 Yes Hypertension, diabetes
P10 Male 52 Mild pneumonia 11 51 Yes Hypertension
P11 Female 63 Mild pneumonia 3 51 Yes None
P12 Male 36 Mild pneumonia 7 50 No None
P13 Male 41 Mild pneumonia 3 17 Yes COPD
P14 Female 29 Mild pneumonia 3 31 Yes None
P15 Female 33 Mild pneumonia 6 56 Yes None
P16 Male 55 Severe and critical illness 6 37 Yes Hypertension
P17 Male 37 Mild pneumonia 2 35 No None
P18 Male 10 Uncomplicated illness 5 18 Yes None
P19 Female 4 Uncomplicated illness 3 17 No None
P20 Male 2 Uncomplicated illness 2 15 No None
P21 Female 31 Mild pneumonia 1 21 Yes None
P22 Male 9 Mild pneumonia 4 46 No None

COPD = chronic obstructive pulmonary disease; COVID-19 = coronavirus disease 2019; RT-qPCR = real-time quantitative fluorescence polymerase
chain reaction.
* Case definitions of confirmed human infection with SARS-Cov-2 are in accordance with the interim guidance from China National Health Com-
mission in reference 1.
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mained positive for SARS–CoV2 on RT-qPCR up to 39 and 13
days, respectively, after the obtained pharyngeal samples
were negative.

Discussion: Pharyngeal swabs are widely used to deter-
mine the appropriateness of a patient's discharge from the
hospital and whether isolation continues to be required. We
observed 22 patients who had positive RT-qPCR results for
SARS–CoV-2 in the sputum or feces after pharyngeal swabs

became negative. These finding raise concern about whether
patients with negative pharyngeal swabs are truly virus-free,
or sampling of additional body sites is needed. It is important
to emphasize, however, that it is not known whether the pos-
itive RT-qPCR results for SARS–CoV2 observed here indicate
that a patient continues to pose a risk for infection to others.
Related, positive throat samples (after negative samples) after
hospital discharge have been reported (5).

Figure. Results of nucleic acid testing in 22 patients with confirmed COVID-19 infection, by timing of symptom onset.
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Infection was confirmed by RT-qPCR assay of pharyngeal swabs, sputum samples, and feces samples. Day 0 is the day of symptom onset for each
patient. Patient P2 had RT-qPCR–positive sputum samples after negative pharyngeal samples (although not paired within 24 hours); he was
discharged from the hospital on the basis of sequential negative samples. N = negative; NA = not available; P = positive; RT-qPCR = real-time
quantitative fluorescence polymerase chain reaction.
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Limitations of our study are that it is based on a conve-
nience sample and that serial samples were not obtained
from each patient on a defined schedule. These results war-
rant further study, including the systematic and simultaneous
collection of samples from multiple body sites and evaluation
of infectious risk.
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