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Abstract
Background: Since the 2019 novel coronavirus outbreak in Wuhan, Hubei Province, China in 2019, there have
been a few reports of multiple negative of RT-PCR tests in patients infected by 2019 novel coronavirus.

Case presentation: The patient was a 64-year-old man with fever. His son returned from Hubei 17 days
before the patient had fever. Ancillary examinations indicated a decreased lymphocyte count and ground-
glass opacities in lung. However, the �rst �ve reverse transcriptase polymerase chain reaction tests of 2019
novel coronavirus were negative until the sixth turned to positive.

Conclusion: when epidemiological history, clinical manifestation and imaging are highly suggestive of
COVID-19 Pneumonia, we should repeat reverse transcriptase polymerase chain reaction tests and treat
patients in isolation.

Background
Since December 2019, a cluster of cases of pneumonia with unexplained causes has appeared in Wuhan,
Hubei Province, China. On January 2020, the pathogen was identi�ed as a novel coronavirus, which was
tentatively named by the World Health Organization(WHO) as the 2019 novel coronavirus (2019-nCoV)[1].
Subsequently, this disease was referred to as 2019 novel coronavirus disease (COVID–2019)[1]. It rapidly
spread, resulting in an epidemic outbreak in China, with sporadic cases reported globally. As of February 20,
2020, 74,667 cases were con�rmed, with 2,118 deaths in China. There have been a few reports about
multiple negative results of reverse transcriptase polymerase chain reaction (RT-PCR) tests in patients
infected by 2019- nCoV. In our report, the patient was �nally found to be positive by the sixth RT-PCR 2019-
nCoV nucleic acid assay.

Case Report
A 64-year-old man presented with fever,dry cough, running nose and muscle aches for 8 days and was
admitted to the emergency department of Xiangya Hospital. The patient was hospitalized for constrictive
pericarditis and polyserosal �uid from January 14 to 22, 2020. Although the patient had not visited Wuhan
recently, he had a history of close contact with an individual who had returned from Jingzhou, Hubei
Province. Laboratory examination results showed a normal leukocyte count (5.8× 10^9 /L) and decreased
lymphocytes count (0.8× 10^12 /L). The chest CT showed ground-glass opacities in left upper lung (Fig.1).
The �rst two oropharyngeal swab tests of 2019-nCoV were both negative after the positive CT scanning.
Subsequently, 3 nasopharyngeal and oropharyngeal swab tests were all negative, but his symptoms
continually aggravated. Repeated CT chest showed progression of ground-glass opacities in left upper lung
and new areas of ground-glass opacities in right upper lobe and right lower lobe (Fig.2). Fifteenth days after
admission, the sixth nasopharyngeal swab test was �nally positive. However, oropharyngeal swab test was
still negative. The patient was then transferred to a public treatment center for isolation treatment.
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The 2019-nCoV is a bete-coronavirus in the same subgenus as the Severe Acute Respiratory Syndrome
(SARS), but is quite different from the Middle East Respiratory Syndrome coronavirus (MERS-CoV) [2]. Due to
the high human-to-human transmission rate[3], COVID–2019 spreads worldwide rapidly. Considering the grim
situation, the World Health Organization (WHO) declared the global outbreak of 2019-nCoV constitutes a
public health emergency of international concern (PHEIC) on January 31, 2020. 

Currently, the incubation period for COVID–19 pneumonia is thought to be within 14 days following
exposure, with most cases at approximately 3–7 days after exposure[4]. The most important criteria for
diagnoses of COVID–2019 pneumonia is positive RT-PCR results, which could be performed on the blood,
body �uids, nasopharyngeal and oropharyngeal swab sputum bronchoalveolar lavage and stool specimens.
It has been reported that only when there are negative results of RT-PCR testing for 2019-nCoV on two
specimens collected ≥24 hours apart, a patient can release from quarantine[4]. However, the accuracy of RT-
PCR test of any virus would not be 100%. In other words, false negative would be inevitable in some clinical
cases. The accuracy is related to the severity and stage of the patients’ disease. According to the
current,patients with clinical manifestations and pneumonia con�rmed imaging tests can be clinically
diagnosed as COVID–2019 pneumonia in Hubei Province[5]. Therefore, we still highly suspect this patient
has COVID–2019 pneumonia regardless of his multiple negative RT-PCR test results. When the patients are
in the early or recovery stage of the disease, the detection rate of 2019-nCoV tests are also probably lower.
Sometimes, laboratory errors, wrong specimen type or virus detection kit can also be the cause of false
negative test results. The most preferred specimens is nasopharyngeal swab, followed by oropharyngeal
swab, then sputum. Now it is also possible to improve the positive rate by collecting nasopharyngeal swab
and oropharyngeal swab in the same specimen collection tube[6].

In summary, when patients show the characteristic clinical manifestations of COVID–2019 pneumonia and
chest CT typical for COVID–2019 pneumonia, and has recent history of exposure to people came back from
Hubei Province, COVID–2019 should be highly suspected and appropriate treatment and isolation are still
needed, even when the RT-PCR results repeatedly to be negative up to �ve times.
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Figures

Figure 1

Chest CT scan obtained at admission. CT images show ground-glass opacities in left upper lung, bilateral
pleural effusion and pericardial effusion.
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Figure 2

Chest CT scan obtained 13 days after admission. The chest CT showed multi-focal ground glass opacity,
predominantly involving in left upper lung, right upper lobe and right lower lobe.
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