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Abstract: Since December, 2019, a 2019 novel coronavirus disease (COVID-19) infected by the severe
acute respiratory syndrome corona virus 2 (SARS-CoV-2) emerged in Wuhan, Hubei province, and the
epidemic situation has continued to spread globally. The epidemic spread of COVID-19 has brought
great challenges to the clinical practice of thoracic oncology. Outpatient clinics need to strengthen the
differential diagnosis of initial symptoms, pulmonary ground-glass opacity (GGO), consolidation, interstitial
and/or interlobular septal thickening, and crazy paving appearance. In the routine of oncology, the
differential diagnosis of adverse events from COVID-19 is also significant, including radiation pneumonitis,
checkpoint inhibitor pneumonitis (CIP), neutropenic fever, and so on. During the epidemic, indications
of transbronchial biopsy (TBB) and CT-guided percutaneous thoracic biopsy are strictly controlled. For
patients who are planning to undergo biopsy operation, screening to exclude the possibility of COVID-19
should be carried out. For confirmed or suspected patients, three-level protection should be performed
during the operation. Disinfection and isolation measures should be strictly carried out during the operation.
At last, more attention to the protection of cancer patients and give priority to the treatment of infected

cancer patients.
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Introduction to multiple countries around the world (1). Coronaviruses

can attack multiple systems in a variety of animals and

In December, 2019, a pneumonia named as 2019 novel primarily the respiratory tract in humans (2).

coronavirus disease (COVID-19) caused by the severe After up to 3-to-14-day incubation period, most patients
acute respiratory syndrome corona virus 2 (SARS-CoV-2) with COVID-19 initially had fever, cough and shortness of
outbroke in Wuhan, Hubei province, China and then spread breath. Additional systemic symptoms were muscle pain,
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headache, confusion, chest pain, and diarrhea (3). As the
progression of the disease and the conduction of related
medical operations, some patients started to face life-
threatening multiple organ dysfunction, including acute
respiratory injury, acute respiratory distress syndrome
(ARDS), acute myocarditis, severe hepatitis, acute renal
injury, septic shock, and so on (3).

According to the latest treatment plan proposed by
National Health Commission of the People’s Republic of
China, the epidemiological characteristics of COVID-19
include following points: (I) the source of infection is the
clinical and asymptomatic patients of COVID-19; (II)
human-to-human transmission is confirmed via respiratory
droplets and direct or indirect contact with infected
secretions. Other transmission routes such as aerosol and
digestive tract have not yet been defined; (III) the general
population is susceptible. The clinically diagnosed cases
of COVID-19 in Hubei province can be confirmed by
two of the clinical manifestations with imaging features
of pneumonia, where the clinical manifestations include
fever and(or) respiratory symptoms, and decreased or
normal WBC count, or decreased lymphocyte count.
Furthermore, the diagnosis of confirmed cases outside
Hubei province requires the following etiological
evidence: the nucleic acids of SARS-CoV-2 can be
detected in respiratory specimens or blood samples via
real-time polymerase chain reaction (RT-PCR) or the
virus detected in respiratory specimens or blood samples
is exceedingly homologous to known SARS-CoV-2 by
viral gene sequencing. Therefore, the epidemic spread
of COVID-19 has posed great challenges to the clinical
practice of thoracic oncologists.

Differential diagnosis with other lung diseases

All outpatients should be routinely inquired about
epidemiological history including whether traveled to
Wuhan and surrounding areas or other communities
with medical records, whether contacted the person who
had traveled to Wuhan and surrounding areas or other
communities with medical records, whether contacted
the person who had respiratory symptoms, whether had
fever, cough or shortness of breath in the past 2 weeks,
whether there was an agglomerative disease and whether
have the history of wildlife exposure. In addition to the
epidemiological history, the differential diagnosis of
COVID-19 with other lung diseases can be considered
based on following clinical symptoms and signs.

© Translational lung cancer research. All rights reserved.

Fever, respiratory symptoms and decreased white blood cells
(WBC) or lymphocytes

Fever, respiratory symptoms such as nonproductive cough
and shortness of breath, and decreased WBC are the most
common first symptoms and signs of COVID-19 (3), which
are also the most vital clinical evidence except radiological
images. These signs and symptoms are also found in
various kinds of pneumonia, while lung cancers patients
face a higher incidence of pneumonia at 50-70% (4),
due to the weak immune system and the damage of lung
architecture. Importantly, the WBC count or lymphocyte
count in COVID-19 can reveal some excluded clues that,
in most cases of bacterial pneumonia, the WBC count rises,
though it may decrease in severe cases (5,6). Meanwhile,
if the pneumonia patient shows a decreased WBC count
with lower lymphocyte count, Mycoplasma pneumoniae
pneumonia (MP) or viral pneumonia is supposed to be
considered (6,7). MP can be accurately diagnosed via the
etiologic results based on throat swab culture or detection
of IgM or IgA antibodies in peripheral blood (8). As for
the differentiation of COVID-19 from other common
viral pneumonia, we can consider based on epidemiological
characteristics and different clinical symptoms (7able 1). At
last, the microbiological diagnosis based on the detection
of viral antigens in respiratory tract specimens, via culture
and immunofluorescence microscopy, is the diagnostic
gold standard (6). Currently, the introduction of RT-PCR
has enhanced the detective ability of respiratory viruses,
which has been one of the most important tools to help us
determine whether viral pneumonia is caused by SARS-
CoV-2 (9). Recently, an IgM antibody against SARS-CoV-
2g is also about to be put into clinical practice, which
is promising to become a rapid diagnostic method for

COVID-19.

Pulmonary ground-glass opacity (GGO) or ground-glass
nodule (GGN)

GGO is defined as a field of faint opacity with the capability
of showing pulmonary vessels or bronchial structures,
indicating multiple diseases, including inflammation,
pulmonary fibrosis, alveolar hemorrhage or neoplasm
(10,11). The CT imaging of COVID-19 at early stages is
usually presented as single or multiple GGO nodules (12),
patchy shadows, or flaky shadows, distributed in the 1/3
of outer lung field and subpleural space. As a result, the
CT image of early COVID-19 has some similarities

Trans! Lung Cancer Res 2020;9(2):337-347 | http://dx.doi.org/10.21037/tlcr.2020.02.10



339

Translational Lung Cancer Research, Vol 9, No 2 April 2020

(ponurzu0d) 1 Syqey,

Bunds (JesA | Jopun sjueul Ajle1oadss)

sisoueAo pue Yans} ‘Buizeaym ‘ybnon 9-¢ pUE JBjuIM JO pug sleak ¢ Japun sjueju| — eepuinoxAweled sniaownaudelsiy
(e-Aid) sijoiyouoiq
pue ejuownaud ‘(g-Ald 40 L-Ald (e-A1d) Bunds a|doad pasiwoidwodsounuiwl (A1)
YUM UaIp|Iyo) siHyouoiqosyoesiobulie /-€ (- LAI) uwininy ul pue Apapla ay} ‘ualpjiy) ppueg‘z‘L oepunOxXAweled ShJIA Bzuanjuleled
Anfur Asupiy
9}Noe puUE ‘SSBUSNOIOSUOD JO 8oUBgJNISIP
Yooys ‘sisdes ‘ewsasAydws [euliselpaw
‘awolpuAs ssalisip Alojelidsal alanss yim (snuiA v BZUBN|UI
jussaid ued SOSeO JONSS S|IYM ‘OWOIPUAS 09< Apepie jo adAygns
9)jI|-BZzUsN|ju| Yum 1uasaid Sased [eiausr) oL-1 JBIUIM puB UWNINY 8y} pue sauynod yum 1oeiuo)) |eroads e) 6NZH
(snJin 7 BZUBNYUI
ybnoo pue (), 8¢ <) Jeah sy jo adAigns
Jana} ybiy ase swodwAs [eniur uowwon /-2 noybnoly} syeaiqinQ saujnod yum joeo) [eroads e) LNGH
Beaylelp pue Buiwon (snuiA v BZUBN|UI
Yum juasaid sased awos 9|IyM ‘SUIOIPUAS SaneM Jo adAigns
9)I|-BZUsN|ju| Yum 1uasaid Sased [eiausr) /-1 ul syealqino oioads sieahk Go> [eioadse) INLH
|[puuosiad aseoylesy
Joquierdes pue (uo os pue uoisuauadAy
‘sejoqelp ‘eseasip Areuowind
01 Ae\ wouy syead )
SAI}ONJISO DIUOIYD ‘BUIY}SE)
aJaydsiway uiayinos
S9SESS|P 21U0IYD yum sjuaiied
ay1 pue ‘Auenuge4
‘09< Asp|a 8y} ‘(sieah g> siueyul
swoldwAs olweisAs pue Aenuep ul syead A|fei0adso) sieak 6> UeIpI!
pliw ‘eibeAw ‘eyoepesy ‘ssauizzip ‘Ions} Allensn aisydsiway et s PIUO g
usppns Buipn|oul SWOIPUAS 8Yi|-ezusnjju| -1 uJsyuou syl a|gidaasns aJe sabe ||y Vv oepuinoxAwoyuO  (Al) SNJIA BZUSNJU|
subis
SABOUOD 93U} pUB ‘UB} [ESBU ‘SISOUBAD JoIUIM (AYS)
sd|| ‘Buizesym ‘eaudsAp sSnoirgqo aiow pue uwnine ui Ajurew syjuow 9 sniIA Auoresdsal
UM Juasaid sased 8I9Aas pue d1eIapolN S “eaA sy} 1noybnoiy ] Japun sjuejul pue sulogmaN Zpue | sepuinoxAweled [enfouAg
uwnine abe ym sesesldsp pue uaip|iyo
uolsebuod [eseu pue ybnoo ‘eaylioulys pue Buuds ul Ajurew ur Jaybiy s1 @ouspIoul 8y}
Buipnjoul ‘swoldwAs Aemure saddn [eoidAp G2 “geaA sy 1noybnoiay]  apym ‘ejqndaosns ale sabe ||y - aeplIABUIODId snJAouIyY
(sAep) pouad
swoldwAs [eoidAp Ayjeuosesag a|doad s|qiidaosng adAigng Ajwe SnJIA

uonegnou|

eruownaud [eI1A UT PIAJOAUT SISTLIIA UTEUI S} JO SONSLINILILYD) | J[qR],

Trans! Lung Cancer Res 2020;9(2):337-347 | http://dx.doi.org/10.21037/tlcr.2020.02.10

© Translational lung cancer research. All rights reserved.



Guo et al. Challenges of thoracic oncology in the epidemic of COVID-19

340

"(9) 'fe jo ueAED WO paYdepY

BLWYISE ‘SI}|0Iyou0Iq
‘siHyouo.q ‘siibuiie] ‘siulys ‘eluownsud

ypm jussaid uaip|iyo ajiym ‘suoijosjul Japum jo Bujuuibaq
1oeJ)} Aojesidsas saddn yum juasaid synpy  umouun ‘uwinine jo pug sJeak g> sjueyu| - SEepuUINONEd sniinesog
sljijeydasus pue ‘eaylielp
‘sipAiounfuod ‘siibuiieyd ajugsy a1noy G Jeah |y Sjueyu| 9l ‘vI ‘2 aepuIAOUSPY snJiAnouspy
eaylelp
pue ‘ured }s8yd ‘UoISNUOD ‘Byoepesy
‘ured 9|osnW YlIMm ‘yiealq Jo Ssaupuoys (A0DU-6102)
pue ybnoo ‘Ians} ase swoldwAs [eiu| v1-€ umouun  9|gndeosns aJe suoleindod |y 2-NOD-SHVS
SOSED 8J9A8S Ul aIn|ie}
|leuaJ pue ain|ie} Aioyeaidsal yum jussaid sieak 6G-0G
uBD S8SBO 8JaASS 9|Iym ‘asess|p Alojelidsal usamiaq pabe s|doad
9)Noe 8JaA8S YlIM Judsaid sesed [eJausn) v1-2 umouMun ‘saliepawolp Yim JO0Bju0D SHAN
Bunds |Jouuosiad aseoylesy pue
awoIpuAs ssaiisip Alojesidsal 0} suoid S puE JajuIm Jo pug ‘SIOAI0 pUB SiBg YIM 10BIU0D SHVS
swoldwiAs |eoiBojoinau pue ‘siiluslusolised LM ‘€00
a1noe ‘uoiosyul 1oe4} Aojesidsal Jeddn G2 JBIUIN SaW0Y 8J4ed dljelsn) ‘c97N ‘3622 SEBPUINBUOIOD SnJIABUOI0D
A d
swoldwAs [eoidAp (sAep) poue Alljeuoseag ajdoad s|qndeosng adAigng Apwey SNJIA

uonegnou|

(ponurzu0d) 1 S1qey,

Trans! Lung Cancer Res 2020;9(2):337-347 | http://dx.doi.org/10.21037/tlcr.2020.02.10

© Translational lung cancer research. All rights reserved.



Translational Lung Cancer Research, Vol 9, No 2 April 2020

with that of GGN in lung cancer. Although GGO is
one of the most important radiologic evidence for early
lung cancers, compared with COVID-19, the lesions of
GGN have more uniform density and clearer boundaries,
without distribution characteristics, and may be stable
after 2- to 3-month follow-up (11). Considering these
distinctions, follow-up observations is indispensable for the
patients with fist-occurring GGN to avoid misdiagnosing
COVID-19 as early-stage lung cancer.

Pulmonary consolidation

As the disease progresses, pulmonary consolidation occurs
in most of the COVID-19 patients (13). A pulmonary
consolidation refers as a region of normally compressible
lung tissue with reduced alveolar air content and denser
lung texture, which is a nonspecific sign but most often
in bacterial or organizing pneumonia. However, it is well
recognized that lung cancer can present as parenchymal
infiltration mimicking the imaging features of pneumonia
especially pulmonary consolidation, also known as
pneumonic-type lung cancer (PTLC), which may be
misdiagnosed as inflammatory lung diseases, delaying
accurate diagnosis (14). Although the imaging of PTLC
is highly similar to that of pneumonia, the distribution of
lesions in PTLC is more limited. Most of the PTLC is
faint and flaky GGO, with nodules or bronchial stiffness
in the consolidation area (15,16). When radiology cannot
provide indiscriminate evidence, cancer imaging of
"F-fluorodeoxyglucose single-photon-emission computer
tomography (*F-FDG-SPECT), transbronchial biopsy
(TBB) and percutaneous needle aspiration can improve the
accuracy of diagnosis.

Interstitial and/or interlobular septal thickening

Interstitial and/or interlobular septal thickening is reported
as the chest CT feature in 75% patients of COVID-19 (13),
which is also the typical appearance of pulmonary
lymphangitic carcinomatosis (PLC). The interlobular septal
thickening in PLC is most often nodular and irregular,
which is diverse from COVID-19 (17,18). Second, almost
all PLC present beaded thickening of bronchovascular
bundles and some present with unilateral or bilateral hilar
lymphadenopathy, which is also much rare in COVID-19
(19). Considering the difference in tumor history and
radiologic features, the discrimination between PLC and
COVID-19 can be carried out.

© Translational lung cancer research. All rights reserved.
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Crazy paving appearance

According the emerging reports of COVID-19, the
chest CT of some patients presented with crazy paving
appearance (20), defined as a sign on chest high resolution
computed tomography (HRCT), where GGO appears
with interstitial and/or interlobular septal thickening (21).
However, in COVID-19, crazy paving appearance
occurs considerably less frequently than the GGO and
interstitial and/or interlobular septal thickening appearing
separately. In contrast, it is much more common in other
conditions such as acute interstitial pneumonia (AIP),
pulmonary alveolar proteinosis (PAP), ARDS and bacterial
pneumonia (21), among which AIP is relatively more
difficult to be diagnosed. In the early stage of AIP, the
radiographic images can demonstrate GGO in the lateral
field of lung. When the disease progresses rapidly, the
imaging can show the transformation of consolidation
and fibrosis in 1 week (22), which is rarely seen especially
in the early stages of COVID-19. Moreover, lung biopsy
and etiological results can help establish a differential
diagnosis, among which the etiological detection is the most
reliable method to distinguish AIP from COVID-19 (22).
As for suspected patients of PAP, the diagnosis is usually
established by bronchoalveolar lavage (BAL) fluid and/
or lung biopsy (gold standard). BAL fluid of most cases of
PAP contains the periodic acid Schiff positive material (23),
which is absent in cases of COVID-19, making it easy to
differentiate between these two diseases.

Differential diagnosis with cancer complications
and treatment side effects

Radiation pnenmonitis

Radiation pneumonitis is a kind of pulmonary inflammation
caused by radiation therapy to the chest. The imaging of
radiation pneumonitis often located in radiation fields,
with fever, shortness of breath and dry cough, which shares
similar symptoms and imaging with COVID-19 (24).
Except of the radiation history, there are four extra
differences between radiation pneumonitis and COVID-19.
First, the symptoms of radiation pneumonitis mainly occur
within 3 to 12 weeks after radiotherapy (25), which is
longer than the incubation period of COVID-19. Second,
in addition of respiratory symptoms, crackles, erythema
or hyperpigmentation are also found on the skin that has
undergone radiotherapy (25). Compared with radiation
pneumonitis, skin system symptoms are currently much
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less reported in COVID-19. Third, radiation pneumonitis
happens with modest increases in WBC count (25), which
is contrary from COVID-19. Forth, the radiographic
lesions of radiation pneumonitis are more limited than that
of COVID-19, as lesions of radiation pneumonitis locate
within the field experienced a radiation (25). In view of
these differences and etiological detections, it is not difficult
to distinguish between these two diseases.

Checkpoint inhibitor pneumonitis (CIP)

CIP occurs after the immune checkpoints inhibitors (ICIs)
therapy, with non-specific respiratory symptoms and
new inflammatory lesions on CT, following the exclusion
of other reasons (26). CIP can demonstrate diverse
radiographic images, among which the most frequent
images are similar to that of cryptogenic organizing
pneumonia (COP), with GGO or consolidation distributed
in peripheral lung field or along per bronchi, followed
by nonspecific interstitial pneumonia (NSIP), with GGO
and reticular opacities located in the peripheral and lower
lungs (27). As mentioned above, GGO, consolidation
and interstitial lesions are common radiographic features
in COVID-19, therefore, the following two differences
are critical to differentiate CIP from COVID-19. First,
the history of ICIs therapy is the foundation of CIP. CIP
should be considered when new radiographic lesions
appeared after ICIs therapy, with or without symptom
(28). At last, the negative etiological results of sputum and
serum especially deep sputum specimens obtained during
bronchoscopy, can give a boundary between CIP and
COVID-19 (28).

Lung toxicity of targeted therapy

Gefitinib, osimertinib and erlotinib are typical inducements
of interstitial pneumonitis among targeted therapy agents
(29,30). As mentioned above, interstitial pneumonitis shares
similar radiographic lesions with COVID-19. Importantly,
pneumonias after the targeted therapy have a critical clinical
feature, that most cases degenerate when the therapy is
suspended and when corticosteroid treatment is started.
Also, pneumonias after the targeted therapy can recurrent
once restart the targeted therapy. The relationship
between the disease progression and the use of drug is an
extremely good indication for targeted-therapy-associated-
pneumonitis to be distinguished from COVID-19 (31).
In addition, interstitial pneumonia after targeted therapy

© Translational lung cancer research. All rights reserved.

is often sensitive to hormone therapy, and the efficacy of
hormone therapy can also be considered as an important
differential diagnostic basis (31).

Postobstructive pneumonia

Postobstructive pneumonia refers to an inflammatory
lesion located in the lung parenchyma following bronchial
obstruction (32), which often occurs in primary or metastatic
lung cancers (33-35), with an evolution from obstructive
atelectasis to postobstructive pneumonia (35). Various
bacteria, fungi and viruses can induce postobstructive
pneumonia, thus, the typical symptoms of it are close
to that of any pneumonia (36), including COVID-19.
Therefore, focusing on the radical cause of postobstructive
pneumonia—airway obstruction, is the key to distinguishing
it from COVID-19. Chest CT can help show the location
of obstruction and determine whether the distal airway is
smooth (37,38). Furthermore, the fiber bronchoscopy is the
most intuitive and critical method for diagnosing airway
obstruction (39). In conclude, with the above evidence of
airway obstruction, symptoms of pneumonia are no longer
a barrier to differentiate postobstructive pneumonia from
COVID-19.

Cancer-associate bacterial pneumonia

Cancer itself with its treatment makes cancer patients
more susceptible to bacterial pneumonias, because of
weaken immune response to respiratory bacteria. Multiple
mechanisms work together to increase the susceptibility
of cancer patients to bacterial pneumonia, such as the
neutropenia after chemotherapy, lung structural damages
caused by tumor cells invasion and undernourishment
(40-42). Additionally, frequent medical visits expose
cancer patients to a variety of rare and resistant bacteria
(42,43). Flexible bronchoscopy with BAL is the preferred
diagnostic operation for cancer-associate bacterial
pneumonia, via seeking etiological evidence. Moreover,
serum procalcitonin (PCT) has been confirmed as a
diagnostic marker of bacterial infection in solid tumors
patients (43). As reported, increased PCT (>1.52 dng/dL)
even demonstrated a better sensitivity and specificity for
a Gram-negative infection than a Gram-positive infection
(43,44). In short, combining the etiologic test of BAL and
the value of serum PCT provides a simple and reliable
identification method between cancer-associated bacterial
pneumonias and COVID-19.
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Fever in cancer patients

Neutropenic fever induced by chemotherapy
Chemotherapy often leads to a reduced WBC count, called
leukopenia (45). Neutropenia is defined as an absolute
neutrophil count (ANC) <2.0x10°/L, while agranulemia
refers as ANC <0.5x10”/L (46). Neutropenic fever(febrile
neutropenia) is a single oral temperature over 38.3 °C (101 °F)
or a temperature over 38.0 °C (100.4 °F) lasting more than
1 hour of neutropenia patients (46), with an incidence of 14%
after chemotherapy (47), which can indicate infection. The
main symptoms of neutropenic fever, especially accompanied
by cough or other respiratory symptoms are close to those
of COVID-19. However, COVID-19 leads to a decreased
lymphocyte count instead of neutrophil count, which is a
significant difference from neutropenic fever.

Drug fever after chemotherapy

The definition of drug fever is a fever happens following
the application of certain drug and disappears after
discontinuing the drug, without other obvious reasons (48).
About 3-6% of adverse drug reactions only present with
fever (48,49). Therefore, although in most cases, fever after
chemotherapy is considered as an infection with neutropenia,
drug fever should be viewed as an important cause (50).
Interestingly, a study concluded that the febrile episodes
appear on the third or fourth day after chemotherapy are
typical adverse drug reactions of chemotherapy, rather than
infection (50). Overall, the pathogenic examinations, the
relationship between the drug administration with fever,
and the time point of fever can help us accurately determine
whether the fever after chemotherapy is a drug fever or a
secondary infection including COIV-19.

Neoplastic fever

Neoplastic fever is known as fever caused by cancer
itself, which is considered as the most common reason of
fever of unknown origin (FUO) in cancer patients (51).
Malignant tumors can cause hyperthermia through
different mechanisms, including secreting cytokines such as
interleukin-2 (IL-2), tumor necrosis factor-a (TNF-a) and
interleukin-6 (IL-6) (52), while tumor necrosis and dead
tissue can also release TNF-a and other pyrogens (53). Up
to now, there is no research giving a reliable distinction in
clinical symptoms between neoplastic fever and infectious
fever. However, nonsteroidal anti-inflammatory drugs have
a good control of neoplastic fever, which is a good clue to
neoplastic fever (54).

© Translational lung cancer research. All rights reserved.
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Complicated with opportunistic pulmonary infections
As mentioned above, cancer patients in an immunosuppressed
state are more likely to develop infectious diseases including
opportunistic infections like invasive pulmonary aspergillosis
(IPA) and pneumocystis pneumoniae (PCP), because of the
tumor itself or the tumor treatment. In previous paragraphs,
we have illustrated the identification of common lung
infections with COVID-19, including viral pneumonia
and bacterial pneumonia. So, we also offer a differential
diagnosis of opportunistic infections in cancer patients with
COVID-19.

About 1-8% of patients with solid tumors suffer from IPA
(55,56). The typical imaging feature of IPA is a focal infiltrate
of nodules (57), which is dramatically distinctive from that
of COVID-19. Moreover, microbiologic or histopathologic
confirmation in biopsy specimens offers a clear definition (57).

The clinical symptoms of PCP in cancer patients
present with fever, nonproductive cough, tachypnea, and
hypoxemia, in a very short time, which is highly similar to
that of COVID-19. The images on chest X-ray typically
demonstrate diffuse interstitial lesions or lobar infiltrates (57).
When radiology shows diffuse interstitial lesions, it’s hard to
differentiate PCP from COVID-19 based on symptoms and
imaging. In this case, the detection of cysts or trophozoites
in respiratory specimens, by sputum induction or BAL can
facilitate the discrimination (58).

Screening before TBB and CT-guided
percutaneous thoracic biopsy

TBB and CT-guided percutaneous thoracic biopsy are most
common and important methods for diagnosing cancers.
During the epidemic period of COVID-19, patients who
meet indications without contraindications, require TBB or
CT-guided percutaneous thoracic biopsy should undergo
preliminary screening. Preliminary screening of COVID-19
includes body temperature, related epidemiological history,
pulmonary CT, blood routine, C-reactive protein, PCT,
and the detection of respiratory pathogens in respiratory
specimens or blood samples including influenza virus,
chlamydia pneumoniae, mycoplasma pneumoniae,
respiratory syncytial virus, adenovirus, and coxsackie virus.
When pulmonary CT presents multiple patchy shadows
and interstitial lesions, nucleic acid test of SARS-CoV-2
is supposed to be performed to confirm the diagnosis. In
view of the high probability of false negative in single test
even if the first test is negative, medical staff should also be
cautious.
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Disinfection and isolation measures for biopsy
operation

Environment and material

Confirmed or suspected patients must be placed in isolation
wards for preoperative preparation. Also, the operations
should be performed in a separate operating room with
negative pressure, or with an independent purification air-
conditioning unit.

As bronchoscopes enter the passage of the human
body and contact with the luminal mucosa, they need to
reach a high level of disinfection with regular biological
monitoring. Moreover, every time after operation, the
operator should press the suction button to suck out the
mucus and blood remained in the biopsy channel with clean
water, and then send bronchoscopies to the cleaning room
for decontamination and disinfection.

Operators and patients

The first principle to avoid cross-infection is to minimize
the number of people involved in the operation. Meanwhile
doctors and nurses involved need to implement protective
measures of biosafety level 3 with disposable surgical caps,
medical protective masks, medical protective face masks
(or full facepiece respirators or positive pressure headgear),
protective clothing, disposable latex gloves, and disposable
shoe covers. During the operation, patients should also
wear masks to reduce or prevent the splashing of secretions.

Postoperative management

The obtained specimens need to be placed in a special
closed container with special symbols. The inspectors
should wear double-layer gloves during inspection. The
operating room should be thoroughly disinfected after the
operation, and can be reused after passing the sampling test
of the infection management department.

Differential diagnosis with complications after
biopsy operation

The primary complications that arise with TBB or CT-
guided percutaneous thoracic biopsy are pneumothorax
and hemorrhage, whose symptoms include chest pain,
hemoptysis, and shortness of breath after the procedure (59).
The chest radiography is currently recommended for
patients who become symptomatic after the procedure of
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biopsy operation.

The diagnosis of pneumothorax can be easily set up
and distinguished from COVID-19 by chest X-ray. The
X-ray images of pneumothorax always show the pleural
line, which is the outer margin of the visceral pleura (and
lung) and is separated from the pleura (and chest wall) by
a lucent gas space devoid of pulmonary vessels (60). CT
is the first choice in detecting the presence of a suspected
pulmonary hemorrhage, by resenting a focal patchy alveolar
infiltration, which is worth identifying with COVID-19 (61).
However, hemoptysis together with normal body
temperature and WBC count can help distinguish
pulmonary hemorrhage.

Correlation between COVID-19 and lung cancers

A latest study revealed the correlation between COVID-19
and cancers (62). Among the included patients of
COVID-19, about 1% patients had a history of cancer,
which is higher than the incidence of cancer in China, at
0.29%. Furthermore, lung cancer is the most frequent of
all cancers in COVID-19 patients. Importantly, cancer
patients are faced with a higher risk of developing a severe
case of COVID-19 than non-cancer patients, verified with a
logistic regression and a Cox regression model.

Therefore, the research team proposed three major
strategies for cancer patients in the epidemic of COVID-19,
which we should apply in clinical work and inform cancer
patients. First, when oncologists perform the chemotherapy
and surgery, more care should be taken in the disease
endemic area. Second, patients with a history of cancer
should strengthen personal protection. Third, we should
strengthen monitoring and give priority to the patients
who infected with SARS-CoV-2 with a history of cancer,
especially the elderly and those with complications (62).

Summary

As a thoracic oncologist, there are varies of new challenges,
faced with the epidemic of COVID-19. At outpatient, we
need to distinguish COVID-19 from other lung diseases
based on symptoms and signs, such as GGN of lung cancer,
PTLC, PLC, interstitial pneumonia, PAP and other
common infectious pneumonia. In the routine of oncology,
the differential diagnosis of complications and adverse
events from COVID-19 is also significant, including
radiation pneumonitis, CIP, neutropenic fever, and lung
toxicity of targeted therapy, cancer-associate bacterial
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pneumonia, and fever in cancer patients.

TBB and CT-guided percutaneous thoracic biopsy
are the most important diagnostic operations in thoracic
oncology. In the epidemic of COVID-19, to protect the
safety of patients and medical staff, we need implement
following measures: (I) screen suspected and confirmed
patients before the operation; (II) implement disinfection
and isolation measures during the operation; (III)
differentiate common complications such as pneumothorax
and hemorrhage from COVID-19 after the operation.

It is worth mentioning that, patients with cancers
especially lung cancers are more susceptible to COVID-19
and are easier to occur sever cases once infection. To this
end, we need to pay more attention to the protection of
cancer patients.
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