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COMMENTARY

COVID‐19: Recommended sampling sites at different stages
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Coronavirus Disease 2019 (COVID‐19), an acute respiratory

infectious disease caused by a novel coronavirus (officially named

severe acute respiratory syndrome coronavirus 2 [SARS‐CoV‐2]) in
December 2019, is currently a worldwide pandemic and mainly

causes novel coronavirus pneumonia (NCP). At present, we mainly

rely on real‐time reverse transcription‐polymerase chain reaction

(RT‐PCR) to detect SARS‐CoV‐2 virus nucleic acid collected from the

clinical specimens of patients as the standard for diagnosis, dis-

continuation of quarantine, and discharge.1,2 It is worth noting that

not only are the nucleic acid test results of a significant proportion

of patients “false negative” in the process of diagnosis3,4 but also

the nucleic acid reexaminations positive again in some discharged

patients who have reached the standards of discontinuation of

quarantine or discharge.5,6

The main reason for the above phenomenon is that the sensi-

tivity and accuracy of real‐time RT‐PCR itself are affected by some

factors, including sampling location and methods, quality of detection

reagent and PCR instrument, training of operators, and so forth.

Some test results are false negative, meaning the virus is present

somewhere in the patient's body, and the difference is whether the

virus is detected successfully or not.3,7 Thus, the suspected cases in

Hubei province of China with typical imaging features of viral

pneumonia but negative nucleic acid results were once included

in the clinical diagnosis of NCP.

At present, in the case of a mature detection reagent, standar-

dized laboratory quality control, and sampling methods, more

attention should be paid to the sampling location and timing.

COVID‐19 patients have different virus loads or positive rates in

different stages of the disease and in different parts of the body, such

as absence in the nasopharynx or oropharynx, and possible presence

in sputum, feces, or blood.3,7,8,9 A high viral load can be detected in

the early stage of the disease by pharyngeal swab,3 and detection of

SARS‐CoV‐2 viral RNA is better in nasopharynx samples than the

oropharynx.10 In the middle stage, the viral load of the lower re-

spiratory tract will be significantly higher than that of the upper

respiratory tract.11 According to the existing evidence, the positive

rate from high to low is bronchoalveolar lavage fluid, sputum, nasal

swab, fibrobronchoscope brush biopsy, pharyngeal swab, and

feces.3,10,11 The positive rate of nasal swabs is close to that of spu-

tum, which may be related to detoxification mainly through nostril

breathing. It is important to note that with the recovery of the dis-

ease, the positive rate of oropharyngeal swabs in mild patients de-

clines the fastest, and in the later course of the disease, positive

results of anal swabs are more than that of pharyngeal swabs.3,7,9,12

The viral nucleic acids in the stool of the recovered patients turn to

negative later than the oropharyngeal swabs.9,12‐14 Due to the con-

venience of operation and the acceptability of patients, the most

commonly used specimens at discharge in practice are also or-

opharyngeal swabs, and sometimes, nasal swabs are collected at the

same time. However, in the middle and later stages of the disease,

the amount of virus remaining in the pharyngeal cells is small or very

low in some patients. If only the pharyngeal specimens are taken, the

viral nucleic acid cannot be detected. Although alveolar lavage fluid is

easier to detect viruses, due to its inconvenient operation and high

risk of exposure, it is mainly used on critically ill patients who have

been intubated.15

Different from the suspected cases with typical clinical char-

acteristics, the diagnosis rate can be improved by detecting nucleic

acid in fecal samples, but the latest discharge standards in China still

requires only the collection of respiratory specimens.1 However,

it has been emphasized in the discharge standard to collect “nasal

swab, sputum” and other upper and lower respiratory tract speci-

mens at the same time.1 Wang et al16 reported that 10.1% of the

patients had diarrhea and nausea 1 to 2 days before the onset of

fever and respiratory symptoms, and at the late stage of the disease,

viable viruses were found in stool samples from patients with high
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viral load in anal swabs. Although it is still controversial whether

positive result in fecal samples is related to the presence of gastro-

intestinal symptoms and the severity of the disease,9,17 SARS‐CoV‐2
was detected in esophageal, gastric, duodenal and rectal specimens

of critically ill patients and esophageal mucosal damage was

observed.17 We recommend that nucleic acid testing should be

performed on fecal or anal swabs for patients with gastrointestinal

symptoms (such as unexplained diarrhea, abdominal pain, and nausea

and vomiting) as a measure to reduce the rate of false negatives and

improve the discharge accuracy. The recommended sampling sites

for patients with COVID‐19 at different disease stages are shown

in Table 1.

Based on the improvement of clinical symptoms and computed

tomography imaging, the guidelines require only two consecutive ne-

gative nucleic acid tests (≥24 hours) before discharge can be con-

sidered. In clinical practice, there are some severe or critical patients

who are discharged from the hospital after 2 days of consecutive

negative test of throat swabs after glucocorticoid shock therapy.18

Due to the long time of virus‐carrying and severe pulmonary in-

flammatory damage, some patients develop an organization of alveolar

exudates and interstitial fibrosis,1 and these lung tissues have in-

complete blood circulation perfusion, and the hidden virus may not be

completely cleared. The patient's condition may fluctuate after dis-

continuation of glucocorticoids or antiviral drugs,19 with intermittent

virus shedding.13 A cohort study from Wuhan, China found that the

nucleic acid of SARS‐CoV‐2 can be shed for up to 37 days in a severely

ill patient.18 Special attention should be paid to the symptoms or

nucleic acid retest results during the subsequent rehabilitation or

prolonged intensive isolation period for such patients.
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TABLE 1 Sampling sites recommended for patients with COVID‐19 at different disease stages

Disease stages

Sampling sites
Early stage
(diagnosis)

Intermediate stage
(advanced)

Convalescence
(discharge)

Isolation period after
discharge (follow‐up)

Nasal swabs Highly recommend Highly recommend Highly recommend Highly recommend

Pharyngeal swabs Highly recommend Recommend Recommend Recommend

Sputum Highly recommend Highly recommend Highly recommend Highly recommend

(severe, critical type)

Bronchoalveolar lavage fluid Not recommend Highly recommend (intubated

patients)

Not recommend Not recommend

Feces/anal swabsa Recommend Recommend Recommend Recommend

Blood Not recommend Recommend (critical type) Not recommend Not recommend

Fibrobronchoscope brush biopsy Not recommend Recommend (intubated patients) Not recommend Not recommend

aPatients with digestive symptoms.
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