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A suspected case of COVID-19 turned into a
confirmed case: a case report
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COVID-19 (coronavirus disease 2019) is an infectious disease caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and discovered in 2019. The clinical manifestations include fever, coughing,
difficulty in breathing and even death from multiple organ failure. Nucleic acid test is the golden stan-
dard method for confirmation of infection. According to the Chinese ‘Seventh Edition of the COVID-19
Diagnosis and Treatment Protocol’, suspected patients with negative nucleic acid tests from two consecu-
tive airway specimens can be excluded from diagnosis and released from quarantine. The current report
describes a suspected COVID-19 case that had a history of close contact with a COVID-19 patient. The
diagnosis was confirmed after the SARS-CoV-2 nucleic acid was detected after four sputum sample tests
(sampling interval of at least 24 h).
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COVID-19 (coronavirus disease 2019) is a new type of acute respiratory infectious disease caused by severe acute
respiratory syndrome (SARS-CoV-2). Since the first COVID-19 case was diagnosed in Wuhan, China, in December
2019, as of 17 April 2020, 2,074,529 cases and 139,378 deaths have been reported worldwide. Among them, China
has reported a total of 84,149 cases and 4642 deaths [1]. Some reports suggest that SARS-CoV-2 may be originated
in bats [2]. Snakes could be the intermediate host [3]. Controversially, according to many other studies, pangolins
are more likely [4]. Due to its highly contagious nature, the virus has attracted great attention worldwide. According
to the Chinese ‘Seventh Edition of the COVID-19 Diagnosis and Treatment Protocol’ [5], suspected patients with
negative nucleic acid samples from two consecutive airway specimens (sampling interval of at least 24 h) can be
excluded from diagnosis and released from quarantine. This report describes a suspected case of COVID-19 patient
who had close contact history with a confirmed COVID-19 patient. SARS-CoV-2 nucleic acid was only positive
after four sputum sample tests (sampling interval of at least 24 h). This suggests that in case of suspected patients
who have had close contact history with confirmed COVID-19 patients, SARS-CoV-2 nucleic acid should be
tested repeatedly to avoid missed diagnosis.

Patient information
The patient was 57 years old, female. The patient’s mother, who was hospitalized twice in Beijing since 16th
January 2020, had fever during the period and died on 29th January 2020 of ‘myocardial infarction’. The patient’s
father developed fever on 26th January 2020. The patient flew from abroad to Beijing on 30th January and went
to two hospitals in Beijing from 1st to 3rd February to accompany her fevered father for medical attention. From
3rd February to 6th February, she cared for her father at the Beijing Ditan Hospital. Her father was diagnosed with
COVID-19 on 5th February. One of the patient’s sisters was a suspected case of COVID-19 and was treated under
quarantine at the Beijing Ditan Hospital. The patient and her parents had not been to Wuhan City previously and
had no contact history with personnel from Wuhan.

Main complaints
Her main complaints were fever with pharyngeal discomfort and dizziness for 1 day.
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Table 1. Laboratory data of the patient.
Parameter Date Standard value

7 Feb 9 Feb 11 Feb 13 Feb 17 Feb 19 Feb 22 Feb

SARS-CoV-2 nucleic acids – – – + + – –

Influenza A/B virus antigen –

White blood cells (× 109/l) 6.29 6.18 5.53 6.86 4–10

Neutrophils (× 109/l) 3.72 3.63 3.31 3.62 2–8

Lymphocytes (× 109/l) 1.96 1.96 1.84 2.76 1–5

Eosinophils (× 109/l) 0.04 0.01 0.03 0.06 0.02–0.5

Hemoglobin (g/l) 127 145 128 130 110–150

Platelets (× 109/l) 205 195 172 299 100–300

Prothrombin time (s) 12.4 11 9.4–12.5

Alanine aminotransferase (U/l) 13.4 18.8 16.5 30.0 7–40

Aspartate aminotransferase (U/l) 19.9 24.1 20.6 21.9 13–35

Total bilirubin (umol/l) 14.1 36.3 22.3 9.1 0–18.8

Lactate dehydrogenase (U/l) 233.5 227.7 217.7 209.2 120–250

Creatine kinase (U/l) 284.0e 104.3 64.4 47.8 40–200

�-Hydroxybutyrat dehydrogenase (U/l) 178 214 172 175 74–182

Myoglobin (�g/l) 42.0 �46

Troponin (�g/l) �0.01 �0.01

C-reaction protein (mg/l) 3.1 15.4e 12.6e 5.86 0–5

Procalcitonin (ng/ml) �0.05 �0.05 �0.05 �0.05

Erythrocyte sedimentation rate (mm/60 min) 8 0–20

Serum amyloid A (mg/l) 7.7 81.4o 2.7 0–10

Amylase (U/l) 65.5 35–135

T lymphocyte (cells/μl) 1030 1634 1027–2086

CD4+ T lymphocyte (cells/μl) 718 1048 706–1125

SARS-CoV-2: Severe acute respiratory syndrome.

History of past illness
She had a history of hypertension for 5 years, which was under control with the treatment of oral hydrochlorothiazide
at 12.5 mg/day.

Physical exam
Upon hospital admission: temperature 36◦C, pulse 81/min, respiratory rate 20/min, blood pressure
139/91 mmHg, SPO2 99%, clear consciousness, no redness of the throat, no enlargement of the tonsils, clear
breathing sound from both lungs, no wet or dry rale or pleural friction sounds, no abnormalities found in the heart
or abdomen.

Diagnostic assessment
History of present illness
The patient developed fever of 37.3◦C on 6th February 2020, with pharyngeal discomfort and dizziness. She had
no cough, sputum, chest tightness, chest pain or short of breath, and no nausea, vomiting or diarrhea. She was
hospitalized in Beijing Ditan hospital on 7th February.

Laboratory examinations
Nasopharyngeal swab examination for influenza A/B virus antigen: negative.

Blood gas analysis (without oxygen uptake): pH 7.477, PO2 29.57 Kpa, SO2 99.70%, PCO2 5.22 Kpa, HCO3

-28.30 mmol/l.
The changes of lab results and SARS-CoV-2 nucleic acid results are shown in Table 1. It is noted that SARS-CoV-2

nucleic acid was negative for the first three-times and positive for the fourth-time.
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Figure 1. Chest CT. (A) Chest computed tomography (CT) on 7 February 2020. On day 2 of the disease course, the
ground-glass opacities (GGO) of the right lower lobe is small. (B) Chest CT on 13 February 2020. On the 8th day of the
disease course, a patch-like GGO can be seen on the dorsal segment of the right lower lobe, and the border is blurred.
The area was enlarged as compared with the previous CT. (C) Chest CT on 22 February 2020. On the 17th day of the
course, 22nd February, a small slice of GGO was seen on the dorsal segment of the right lower lobe, with blurred
border. The possibility of viral pneumonia was considered, although the affected area was reduced compared with
the previous image.

Imaging examinations
On 7th February, Chest computed tomography (CT) scan detected a small ground-glass opacities (GGO) in the
right lower lobe (Figure 1A).

Re-examination of chest CT on 13th February showed right lower lobe viral pneumonia (Figure 1B). This is a
clear indication of the progression of her infection.

Diagnosis
Based on her epidemiological history, clinical manifestations, chest CT and the positive test result of the sputum
SARS-CoV-2 nucleic acid, this patient was diagnosed as COVID-19 (normal type).

Interventions
Her body temperature rose to 37.9◦C on 9th February, and then fell to normal on its own. Treatment of IFN-α
was administered via nebulization, 5 million units at a time, twice daily, from 7th February to 25th February,
together with antiviral treatment of LPV/r (lopinavir/ritonavir), two tablets twice a day from 7th February to 17th
February.

Follow-up & outcomes
Her pharyngeal symptoms disappeared gradually and her body temperature remained normal, without any symp-
toms of coughing or chest tightness. Chest CT on 22nd February showed that the lesion in the right lower lobe
was smaller than before (Figure 1C). The patient was then discharged from the hospital on 25th February 2020.

Discussion
The patient and her parents had no epidemiological history in Wuhan city or Hubei province. The patient may
be a third- or fourth-generation infected person, suggesting that in early February, more than three generations
of SARS-CoV-2 have been transmitted in areas outside of Wuhan and Hubei. Modern transportation has made
personnel movements more rapid, which might have accelerated the virus transmission speed [6].

The patient’s mother had fever before her death, and her father went to two hospitals due to his fever before the
diagnosis. Neither of them had the SARS-CoV-2 nucleic acid test. If the patient’s parents and the attending medical
staff were not effectively protected at the time, further transmission may have occurred. Therefore, the vigilance
of medical staff in outpatient and emergency departments around patients with fever and respiratory symptoms
should be further improved and comprehensive SARS-CoV-2 nucleic acid testing should be performed on such
patients [7].

This is a typical case of a family cluster onset, which is common in many other cases [8]. During the epidemic
period, although the father who initially developed the disease had no clear history of contact, he had stayed in
multiple hospitals. Owing to the complexity of pathogen sources in hospitals, there may be potential sources of
COVID-19 infection. This suggests that during the epidemic, hospital stay should be minimized. If there are
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feverish cases in the family, effective isolation measures should be implemented as early as possible to minimize the
spread of the virus.

This patient’s nucleic acid test for respiratory pathogens has been negative on two consecutive occasions (sampling
interval of at least 24 h). According to the Chinese ‘Seventh Edition of the COVID-19 Diagnosis and Treatment
Protocol’ [5], she had already met the standards of releasing from quarantine and discharging from hospital.
However, a fourth subsequent respiratory tract sample showed positive SARS-CoV-2 nucleic acid. Usually, nucleic
acid positive rate is 80–83% [9,10], which suggests that in patients with a clear epidemiological history of contact
with COVID-19 or suspected patients from a family cluster, the quarantine period should be appropriately extended
and the nucleic acid tests should be performed repeatedly to avoid accidental discharge which may cause further
virus spread.

The patient’s nucleic acid only became positive on the 7th day of admission. This may be because of the patient’s
low viral load and mild symptoms, or simply the sampling site. It is reported in the literature that taking sputum
sample from a deep spot in the lung may increase the positive rate [11]. But clinically, many patients have a dry
cough without any sputum, which makes it more difficult to retain sputum samples. This could be one of the
reasons for the low nucleic acid positive rate. Therefore, for patients who are highly suspected for COVID-19
but with negative nucleic acid, repeated testing should be performed. In case of persistent negativity, sampling of
bronchoalveolar lavage fluid should be considered. Other testing methods, such as blood IgM, second-generation
sequencing may also be used to achieve confirmed diagnosis.

Test results: it is reported that SARS-CoV-2 may cause a decrease in peripheral white blood cell and lymphocyte
counts in the early stages of the disease [5]. But this is not the case in this patient. Some patients may have elevated
liver enzymes and creatase, increased erythrocyte sedimentation rate and C-reactive protein. This patient had
slightly increased creatase and elevated C-reactive protein, which is consistent with the report. A transient increase
in serum amyloid A in this patient suggests that serum amyloid A may also be a sensitive indicator of COVID-19.

Conclusion
For suspected cases with history of close contact with COVID-19 patients, respiratory SARS-CoV-2 nucleic acid
should be tested repeatedly to avoid missed diagnosis.

Summary points

Background
• COVID-19 (coronavirus disease 2019) is a new type of acute respiratory infectious disease caused by SARS-CoV-2.

The first COVID-19 case was diagnosed in Wuhan, China, in December 2019. Due to its highly contagious nature,
the virus has attracted great attention worldwide. Nucleic acid test is the golden standard method for
confirmation of infection. According to the Chinese ‘Seventh Edition of the COVID-19 Diagnosis and Treatment
Protocol’ [5], suspected patients with negative nucleic acid samples from two consecutive airway specimens
(sampling interval of at least 24 h) can be excluded from diagnosis and released from quarantine.

Case summary
• A 57-year-old female patient complained of ‘fever with pharyngeal discomfort and dizziness for 1 day’. She had a

history of close contact with COVID-19 patient. Chest computed tomography showed ground-glass opacities.
SARS-CoV-2 nucleic acid positivity was detected after four sputum samples (sampling interval of at least 24 h). She
was therefore confirmed as COVID-19 patient. After IFN-α via nebulization and lopinavir/ritonavir antiviral
treatment, the lesions in her lung disappeared.

Conclusion
• For suspected cases with a history of close contact with COVID-19 patients, SARS-CoV-2 nucleic acid should be

tested repeatedly to avoid missed diagnosis.
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