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CASE REPORT

Long term persistence of coronavirus
SARS-CoV-2 infection

Infeccao persistente de longo prazo pelo coronavirus SARS-CoV-2
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ABSTRACT

During the COVID-19 pandemic, a case of a long-term persistence of SARS-CoV-2 infection (from
March 26 to May 20, 2020) was identified at a private hospital in Sdo Paulo, SP, Brazil. The
long-term positivity for SARS-CoV-2 in reverse transcriptase polymerase chain reaction tests
of a patient diagnosed with COVID-19 suggests, at least part of patients who recovered, may
still carry and transmit the SARS-CoV-2 virus. This fact emphasizes the importance of having at
least two negative reverse transcriptase polymerase chain reaction test results for SARS-CoV-2.
Serological assays were not particularly helpful in the case described, since the patient had very
low antibodies titers at the end of the follow-up period. Low viral loads may not be detected by
current molecular methods, leading to wrong conclusions regarding viral clearance.
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RESUMO

Durante a pandemia da COVID-19, um caso de persisténcia de longo prazo de infec¢do por
SARS-CoV-2, de 26 de margo a 20 de maio de 2020, foi identificado em um hospital privado
localizado em Sao Paulo, SP, Brasil. A positividade de longo prazo para SARS-CoV-2 nos exames
de reacdo em cadeia da polimerase via transcriptase reversa de uma paciente diagnosticada com
COVID-19 sugere que parte dos pacientes que se recuperaram podem ser portadores e transmitir
o SARS-CoV-2. Esse fato enfatiza a importancia da obtengado de pelo menos dois resultados
negativos para SARS-CoV-2 no exame de reagao em cadeia da polimerase via transcriptase
reversa. Os ensaios soroldgicos ndo foram de grande utilidade no caso descrito, uma vez que
a paciente apresentava baixos titulos de anticorpos no final do periodo de acompanhamento.
Baixas cargas virais podem nao ser detectadas pelos métodos moleculares vigentes, levando a
conclusdes equivocadas a respeito da eliminagéo do virus.

Descritores: COVID-19; SARS-CoV-2; Infeccoes por coronavirus; Coronavirus

INTRODUCTION

Coronaviruses are important human and animal pathogens. At the end of
2019, a novel coronavirus was identified as the cause of a cluster of pneumonia
cases in the city of Wuhan, in the province of Hubei, China.!’? These were the
first cases of the disease now known as coronavirus disease 2019 (COVID-19),
and its etiological agent was named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). The fast spread of COVID-19 resulted in an
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epidemic throughout China, which was followed by
an increasing number of cases around the world.®
Therefore, on January 30, 2020, the World Health
Organization (WHO) issued a level 3 global SARS-CoV-2
infection alert.*

Clinical manifestations of COVID-19 can vary
widely, ranging from mild or asymptomatic, especially
in young adults and children, to severe presentation,
including pneumonia, septic shock and respiratory
failure.*> Pneumonia seems to be the most frequent
severe manifestation of infection and is characterized
by fever, cough, dyspnea and bilateral lung infiltrates
on chest imaging tests. However, other manifestations,
such as upper respiratory tract symptoms, myalgia,
diarrhea, and smell or taste disorders are also common.
COVID-19 is often severe among elderly patients and
patients with medical comorbidities.®®

During COVID-19 pandemic, a case with long-
term persistence of SARS-CoV-2 (March 26 to May 20,
2020) was identified at a private hospital located in Sao
Paulo, SP, Brazil. This study was approved by local ethics
committee (CAAE: 34866420.3.0000.0071, opinion
number 4.159.562). The patient involved signed an
Informed Consent form.

Table 1. Automated complete blood count and other tests during infection

CASE REPORT

A 23-year-old woman presented at the hospital on
March 24, 2020, with a history of exposure to a close
contact (her partner) with positive SARS-CoV-2 reverse
transcriptase polymerase chain reaction (RT-PCR)
test results. The patient reported fever lasting 4
days, odynophagia, nasal congestion, mild dry cough
and fatigue, but no dyspnea. She was on bupropion
hydrochloride and naltrexone for weight control (normal
body mass index), had a history of pancreatitis of
unknown etiology (in 2015) and no history of significant
infections. Her immunization schedule was up to date,
with the exception of influenza HIN1 vaccine.

Upon admission, her vital signs revealed fever with
axillary temperature of 38°C, systolic blood pressure
(SBP) of 89mmHg, diastolic blood pressure (DBP) of
61lmmHg, mean arterial pressure of 70mmHg, pulse
rate of 114bpm (i.e., high), respiratory rate (RR) of
18rpm and oxygen saturation (SatO,) of 96% at room
air. Some laboratory tests were requested (Table 1).

Among the presumptive diagnoses, the main was
non-specific acute upper airway infection unrelated

Admission March 24 March 29 April 10 April 26 May 3 May 4 May 11 May 20

Reference ranges
Days after onset of symptoms Day 5 Day 10 Day 22 Day 38 Day 45 Day 46 Day 53 Day 62
Erythrocytes, 108/l 38* 3.6* 4.05 3.25* 3.38* 341* 3.9 3.7* 3.90-5.00
Hemoglobin, g/dL 124 11.7% 13.0 10.7* 10.7* 11.2* 128 11.8* 12.0-155
Hematocrit, % 37.0 34.8* 37.8 31.6* 32.6* 33.7* 36.9 34.3* 35.0-45.0
MCV, L 974 9.7 933 97.2 96.4 98.8* 93.7 9.7 82.0-98.0
MCH, pg 32.6 325 32.1 329 31.7 328 325 31.9 26.0-34.0
MCHC, g/dL 335 336 344 339 328 332 34.7 34.4 31.0-36.0
RDW, % 13.8 13.0 12.2 12.6 13.0 12.4 11.6 115 11.5-16.5
Leucocytes, uL 6,290 3,330* 4,860 6,950 5,520 4,760 9,780 6,410 3,500-10,500
Neutrophils, uL 4,378 1,812 2,308 4,198 2,666 2,723 7,032 3,923 1,700-8,000
Eosinophils, uL 182 30* 102 132 237 119 108 128 50-500
Basophils, pL 19 10 29 49 28 38 39 19 0-100
Lymphocytes, ul 1,088 1,129 2,070 2,029 2,131 1,461 2,083 1,731 900-2,900
Monocytes, pL 623 350 350 542 458 419 518 609 300-900
Platelets, L 395,000 319,000 410,000 258,000 336,000 393,000 363,000 313,000 150,000-450,000
Mean platelet volume, fL 85 83 9.7 9.3 9.0 89 95 9.0 6.5-15.0
C-reactive protein, mg/L 2.3 6.2* <0.3 18.7* 14 0.9 0.4 22 <5.0

* Results outside the reference range.

MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin concentration; RDW: red blood cell distribution width.
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to chronic disease. For epidemiological purposes,
nasopharyngeal and oropharyngeal specimens were
collected for SARS-CoV-2 RIT-PCR testing. The
requesting physician recommended home isolation for
14 days, and oriented the patient to return if symptoms
got worse. Positive SARS-CoV-2 RT-PCR test results
were obtained on March 26, 2020, with a cycle threshold
(Ct) value of 18.29. Results obtained in different
SARS-CoV-2 RT-PCR tests are shown in figure 1. RI-PCR
tests were run using Cepheid and Mobius assays.

On March 29, 2020, the patient returned to the
hospital complaining of persistent fever for 6 days and
dyspnea for the past 2 days. She had taken dipyrone and
paracetamol. On this occasion, physical examination
revealed the following vital signs: axillary temperature
of 38°C, SBP of 98mmHg, DBP of 63mmHg, pulse rate
of 100bpm, SatO, of 98% and RR of 18rpm.

High resolution computed tomography (CT) of the
chest and lungs and laboratory tests were performed.
Laboratory tests revealed mild leukopenia with no
signs of severity. Computed tomography revealed rare
ground-glass opacities in the lungs, particularly in the
lung periphery and lower lobes, and mild opacity in
the posterolateral aspect of the posterior segment of
the lower left pulmonary lobe. Nonspecific findings
suggestive of incipient inflammation/infection were
also detected. The estimated extent of pulmonary
involvement based on CT images was less than
50% (Figure 2). Nasopharyngeal and oropharyngeal
secretion specimens were collected for SARS-CoV-2
RT-PCR testing to monitor the infection. The patient

was oriented to remain in home isolation for another
14 days.

The patient reported significant clinical improvement
during home isolation, presenting mild anosmia.
However, SARS-CoV-2 RT-PCR tests results remained
positive for 16 days (Ct values of 29.53 and Ct of 37.69
on April 6 and April 10, 2020, respectively).

During the patient follow-up, the first SARS-CoV-2
RT-PCR test with undetected result was on April 16,
2020.

Ten days later (April 26, 2020), the patient returned
to the hospital with significant recurrence of symptoms.
She reported fever in the past 6 days, myalgia and
abdominal pain, but no respiratory symptoms. She also
reported anosmia and macular lesions on skin. Physical
examination and abdominal ultrasound revealed no
abnormalities. Other laboratory tests (SARS-CoV-2
RT-PCR, SARS-CoV-2 serology and complete blood
count) were ordered and the patient was discharged
home. On April 28, 2020, RT-PCR test results were
again positive, with a Ct value of 39.72.

The patient returned to the hospital on May 3,
2020 reporting persistent fever in the past 13 days,
cough, progressive respiratory distress, back pain for
one day and intermittent shortness of breath. Physical
examination revealed no abnormalities. Chest CT was
repeated and no focal pulmonary opacities suggestive
of active infection were found.

RT-PCR and serological tests were repeated to
investigate the progression of SARS-CoV-2 infection
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PCR: polymerase chain reaction; IgM: immunoglobulin M; IgG: immunoglobulin G; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
Figure 1. Consecutive results of tests conducted with nasopharyngeal samples. SARS-CoV-2 reverse transcriptase polymerase chain reaction cycle threshold values are
shown in red. Serological markers for COVID-19 are shown in blue (immunoglobulin M) and orange (immunoglobulin G)
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Figure 2. Multislice helical high-resolution computed tomography with no use of intravenous contrast. Chest and lungs images suggestive of pulmonary infection

in this patient. Results of SARS-CoV-2 RT-PCR and
serological tests performed during the follow-up period
are shown in figure 1.

Other infectious etiologies, such as acute arbovirus,
coxsackie A and B virus, cytomegalovirus, toxoplasmosis,
Epstein-Barr virus and HIV infection, were investigated
and ruled out. Screenings for autoimmune, endocrine,
and metabolic diseases were also negative.

Little emphasis has been given to the follow-up
of patients with oscillating positive tests results for
SARS-CoV-2 RNA. As showed in the figure, the
decrease in RT-PCR Ct values in this patient was very
similar to patterns seen in many patients during the
first two weeks of follow-up. The first negative PCR
result was obtained within three weeks of the onset
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of symptoms. However, samples collected during the
following month were positive. Consecutive negative
results could only be obtained 56 days after the first
positive result. Low viral load suggests the virus is
not able to infect other patients. However, detection
of viral RNA in three consecutive nasopharyngeal
and oropharyngeal samples indicated at least some
remnant RNA were present in this case.

DISCUSSION
Lan et al., described positive RT-PCR test results 5 to
13 days after discharge, in four patients with COVID-19
who had met hospital discharge or quarantine
discontinuation criteria in China (absence of clinical
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symptoms and radiological abnormalities and two
negative RT-PCR test results).”” These findings were
corroborated by Wu et al., in a study reporting positive
SARS-CoV-2 RT-PCR tests results in 10 out of 60
patients diagnosed with and treated for COVID-19
within 4 to 24 days after hospital discharge.

CONCLUSION

The long-term positivity for SARS-CoV-2 in reverse
transcriptase polymerase chain reaction tests in the
patient reported, who was sent home with diagnosis
of COVID-19, suggests that at least part of patients
who recover may still carry and possibly transmit
the SARS-CoV-2 virus. Therefore, the importance of
obtaining a minimum of two negative SARS-CoV-2
reverse transcriptase polymerase chain reaction test
results must be emphasized. Serological assays were
not particularly helpful in the case reported, since the
patient had very low antibodies titers at the end of the
follow-up period. Low viral loads may not be detected
by current molecular methods, leading to wrong
conclusions regarding viral clearance.

Given the catastrophic collapse of hospitals,
further cohort studies with clinical and laboratory
characterization of COVID-19 patients, and including
consecutive SARS-CoV-2 RNA test results are
warranted for deeper understanding and enhanced
response to the COVID-19 pandemic. Improved patient
characterization may translate into more effective
management and epidemiological surveillance of
COVID-19 cases outside the health system.
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