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ABSTRACT

Bronchoscopy, as an aerosol-generating procedure, is not routinely performed in patients with high-risk
of coronavirus disease-2019 (COVID-19) owing to potential transmission to healthcare workers. However,
to obtain lower respiratory specimens from bronchoscopy with bronchoalveolar lavage (BAL) is
necessary to confirm COVID-19 or other diagnosis that will change clinical management. We report a case
of diagnostic difficulty with five negative SARS-CoV-2 RT-PCR testing in four upper respiratory tract and
one stool samples following presentation with fever during the quarantine period and a strong
epidemiological linkage to an index patient with COVID-19. The final diagnosis was confirmed by BAL.
Special precautions to be taken when performing bronchoscopy in high-risk non-intubated patients were
discussed.

© 2021 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Case report

On 4 June 2020, a 33-year-old gentleman with good past health
was transferred from a quarantine centre to the Prince of Wales
Hospital with fever of 38 °C. He lived next door to an index case of
coronavirus disease-2019 (COVID-19) outbreak in a public housing.

He had no chest nor other localising symptoms. On admission,
physical examination results were normal except for temperature
38.2 °C. Blood tests revealed normal white cell count (WCC),
lymphocyte count and C-reactive protein (CRP). Chest radiograph
(CXR) showed clear lung field (Figure 1A). Nasopharyngeal and
throat swab (NPS/TS) taken for RT-PCR testing for SARS-CoV-2 (Lui
et al, 2020) revealed negative results. He was kept under
observation and no empirical antibiotics were given.

However, his fever worsened on 8 June reaching 39 °C. CXR
showed new consolidative change over the left middle zone
(Figure 1B). His WCC remained normal but CRP rose from 2.1 to
5.2 mg/L. Repeated NPS/TS for SARS-CoV-2 RT-PCR was still
negative. Urine Legionella and Pneumococcal antigens were both
negative. No sputum could be saved. He was put on empirical
amoxicillin/clavulanic acid and doxycycline for pneumonia.

* Corresponding author at: Department of Medicine and Therapeutics, Prince of
Wales Hospital, Sha Tin, NT, Hong Kong.
E-mail address: nkc828@ha.org.hk (J.LK.C. Ng).
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Deep throat saliva and stool were sent for SARS-CoV-2 RT-PCR
on 9 June and results were negative. However, the patient had
persistent swinging fever, the infiltrate on CXR had extended to the
left lower zone (Figure 1C) and the CRP rose to 27.3 mg/L.
Therefore, amoxicillin/clavulanic acid was changed to ceftriaxone
on 10 June 2020.

Thorax contrast computerised tomography (CT) scan was
performed on 12 June that showed mixed ground glass and
consolidative changes in left lower and upper lobes, suggestive of
pneumonic changes (Figure 1D).

Another NPS/TS was obtained on the same day for SARS-CoV-2
rapid RNA testing. The result was again negative. Bronchoscopy
was done in a negative pressure room in an endoscopy centre using
a reusable conventional bronchoscope through the nasal route
under conscious sedation with 3 mg of midazolam and 40 mcg of
fentanyl. The endoscopist and nursing assistants were wearing
personal protective equipment (PPE), including N95 respirators,
cap, face shield, gown and gloves. Bronchoalveolar lavage (BAL)
was obtained from the left lower lobe. SARS-CoV-2 RT-PCR of BAL
was positive finally with a cycle threshold value of 24. He was
started on lopinavir/ritonavir (Kaletra®) 200/50 two tablets twice
daily and subcutaneous interferon beta-1b 8 million international
units alternative days in the same evening.

The patient’s fever resolved since 13 June, and repeated CXR on
15 June showed improved left lower zone infiltrates (Figure 1E).
NPS/TS and two DTS samples were taken on 16, 19 and 23 June for
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Figure 1. A-C: Progressive left middle and lower zone infiltration on chest radiographs on admission (5 June), day 4 (8 June) and day 6 (10 June). D: Contrast CT Scan of Thorax
on day 8 (12 June). E: Resolving left lower zone infiltration on CXR on day 11 (15 June).

SARS-CoV-2 RT-PCR; all three samples were negative. He was
discharged on 24 June.

Discussion
Diagnosis of COVID-19

This patient was suspected to have COVID-19 in view of fever
with an epidemiological linkage to a cluster of confirmed cases, but
repeated testing for SARS-CoV-2 by RT-PCR from four upper
respiratory tract (URT) and one stool samples were all negative.
This is a rare condition. In a study of 70 patients in Singapore (Lee
et al., 2020), 95.7% of patients had SARS-CoV-2 detected in their
first two clinical specimens. Only 2 (2.9%) patients required more
than four tests to detect the virus.

According to the Infectious Diseases Society of America (IDSA)
Guidelines (Hanson et al., 2020), nasopharyngeal (NP), mid-
turbinate or nasal swabs are the preferred specimens for SARS-
CoV-2 RNA testing in symptomatic individuals suspected of having
COVID-19. The recommendation was based on 13 studies, which
showed high sensitivity and specificity of these specimen types up
to 95%-100%.

The World Health Organization has suggested that endotrache-
al aspirate or bronchoscopy with BAL be considered if a URT
specimen is negative in patients with severe or progressive disease
(World Health Organization, 2020). Based on a study involving
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1,070 specimens from 205 patients with COVID-19, the positive
detection rates using RT-PCR were 93% in BAL, 72% in sputum, 63%
in nasal swabs, 32% in pharyngeal swabs and 29% in faecal samples
(Wang et al., 2020). Although the sample size was inadequate, the
results still inclined to a higher sensitivity in lower respiratory
tract (LRT) than URT specimens. This patient had negative NPS/TS
(4, 8 and 12 June) and negative DTS and stool on 9 June. There was
radiological evidence of progression to LRT infection on 8 and 9
June, and thus the virus could only be detected from the LRT by
bronchoscopy and BAL on 12 June. The negative URT specimens
were likely related to the lower viral load and lower sensitivity of
the tests, which had been performed by experienced nurses.
Apart from RT-PCR, serological tests may help to identify
patients with COVID-19. However, it takes 6-7 days for detectable
antibodies to develop. A study showed the median seroconversion
time for antibodies, IgM and IgG as day 11, day 12 and day 14,
respectively (Zhao et al., 2020). In the first week since symptom
onset, a positive serological test is noted in fewer than 40% of
patients only. Furthermore, the specificity of antibody detection
tests varies. There is concern about false-positive results due to
potential cross-reactivity with other coronaviruses. Thus, serolog-
ical tests have limited utility for diagnosis in the acute setting.
According to the American Association for Bronchology and
Interventional Pulmonology (AABIP) (Wahidi et al, 2020a),
induced sputum collection is not recommended; whereas bron-
choscopy is relatively contraindicated and should only be
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considered when less invasive testing to confirm COVID-19 is
inconclusive or an alternative diagnosis that would impact clinical
management is suspected. AABIP suggested to postpone bron-
choscopy in suspected or patients with confirmed COVID-19 unless
for emergent or urgent reasons, such as severe/moderate
symptomatic tracheal/bronchial stenosis, symptomatic central
airway obstruction, massive haemoptysis, migrated stent, foreign
object aspiration and suspected pulmonary infection in immuno-
compromised patients (Verweij et al., 2020). In our case,
bronchoscopy was performed to establish the diagnosis of
COVID-19 and exclude other causes as the patient progressed to
left upper and lower lobe pneumonia on 8 and 9 of June, while
repeated SARS-CoV-2 testing on four URT specimens and a stool
specimen was negative.

Performing bronchoscopy in suspected COVID-19 cases

Bronchoscopy is considered as an aerosol-generating proce-
dure; therefore, it is recommended to implement airborne
precaution (Interim Guidance for Public Health Personnel Evalu-
ating Persons Under Investigation and Asymptomatic Close
Contacts of Confirmed Cases at Their Home or Non-Home
Residential Settings, 2020) although SARS-CoV-2 is usually
transmitted by droplet, contact and fomites.

Minimising the risk of transmission of SARS-CoV-2 to healthcare
workers (HCWs) s high in priority. Therefore, when bronchoscopy is
indicated in patients with high suspicion of COVID-19, special
precautions should be implemented. HCWs should use either N95
respirators or powered air-purifying respirators (PAPR) during
bronchoscopy and in recovery rooms (Wahidi et al,, 2020b). In
addition, other PPE, including face shield, gown and gloves should be
worn. Although no study with direct comparison of N95 and PAPR
was identified, PAPRs have a theoretical benefit of higher filtration
efficiency than N95. Moreover, PAPRs do not require prior fit testing,
theyalso provide protection to the head thus additional face shield or
cap are not needed. However, the training of proper doffing and
decontamination procedures is required to minimise the risk of
contamination.

Apart from proper PPE for HCWs, the logistics of bronchoscopy
arrangement should be adjusted to minimise disease transmission.
Instead of transferring the patient to the endoscopy centre, a
mobile team of pulmonologists and endoscopy nurses can perform
portable bronchoscopy inside the isolation ward. By doing so, the
patient can remain in a negative pressure room all the time, thus
minimising the exposure to others during transfer. Single-use
bronchoscope may be considered, as there is no need for
decontamination, and it carries lower risk of transmission of
pathogens to other patients. A retrospective review in Singapore
has demonstrated comparable microbiological yield in single-use
and reusable conventional bronchoscope (70% vs 70%, P = 1.0)
(Marshall et al., 2017). Another cost-analysis of single-use and
reusable bronchoscopes in the intensive care unit (Perbet et al.,
2017) showed that the cost per procedure for single-use scope was
not higher than that for reusable scopes. Nevertheless, it depends
on the frequency and number of procedures performed, mainte-
nance costs and decontamination costs of reusable scopes.

In conclusion, it is important to maintain a high level of clinical
suspicion in any patient with a strong epidemiological linkage of
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COVID-19. If multiple upper respiratory specimens and stool are
negative for SARS-CoV-2, bronchoscopy is an essential investiga-
tion in the clinical management, while chest CT plays a supportive
role in the diagnostic workup (Tavare et al, 2020). The
implementation of infection control strategies are needed to
minimise the risk of nosocomial transmission to HCWs and other
patients during and after bronchoscopy.
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