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Abstract

Background: The standard treatment for advanced non-small cell lung cancer without driver mutations is represented by chemotherapy and/or
immunotherapy. Few data regarding the incidence of Coronavirus Disease 19 (COVID 19) in these patients are available, compared to the general
population and it is not known whether this incidence is higher among patients receiving chemotherapy rather than immunotherapy.

Methods: We retrospectively collected data from advanced lung-cancer patients treated with chemotherapy and/or immune-checkpoint inhibitors
consecutively from 1%t April 2020 to 31** December 2020. We performed an oral-nasopharyngeal swab within 48 from the start of the treatment and we
repeated it every other cycle. A swab was also required in case of the appearance of symptoms suspected of COVID. In the present work, we evaluated
both the correlation between COVID and type of anticancer treatment and the incidence of positive swabs in patients with lung cancer and in the general
population of our province.

Results: The rate of COVID in our patients with lung cancer was 8.4% (4 out of 43). In the same period, the percentage of positive swabs in the
resident population of our province was 1.3% (range 0.08-3.2). All but one lung cancer patients recovered without specific therapy and without need for
hospitalization. The molecular swab was negative after a median period of 36 days (range 21-46). One chemotherapy-treated patient died of COVID at
home. We grouped cancer patients in two categories: those receiving chemotherapy only and those treated with chemotherapy + immune-checkpoint
inhibitor or immune-checkpoint inhibitor alone. We observed no statistical differences in the incidence of COVID.

Conclusion: Our data suggest that patients with advanced lung cancer were at higher risk of COVID compared to the general population and there was
no difference in the incidence of infections between patients treated with chemotherapy and those receiving immunotherapy.
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Introduction have become the standard of care in metastatic disease and they gained

. . . the role of maintenance therapy after chemo-radiation in locally

Lung cancer is the leading cause of cancer-related deaths in . o . .
. advanced disease [6]. A recent report highlights a mortality reduction

Western countries. Non-Small-Cell Lung Cancer (NSCLC) accounts ) . ) ] ) .
. . in patients with advanced driver mutation negative NSCLC, probably

for more than 85% of primary lung cancers and approximately two- due to the infroduction of th tratesies in dailv clinical H
thirds of NSCLC patients are diagnosed at an advanced stage and their uetothentroduction ot these new strategies n datly cinical practice

. . [7]. So far, chemotherapy alone remains the treatment reserved for
prognosis remains poor [1]. i ) ) i ] )
those patients without a driver mutation and with specific contra-

The discovery of driver oncogene alterations such as Epidermal indications for immunotherapy (i.e. autoimmune disorders).
Growth Factor Receptor (EGFR) mutations and Anaplastic Lymphoma

Kinase (ALK) rearrangements, as well as the identification of their COVID-19, a respiratory tract infection disease caused by

the Severe Acute Respiratory Syndrome Corona Virus 2 (SARS-
COV-2), has been spreading worldwide since late 2019 [8]. The
rapid circulation of the virus and the hypothesis that patients

targeted inhibitors, has dramatically improved the outcomes in highly
selected patients [2,3]. In parallel, the improvements in the knowledge
of cancer immune editing and the discovery of immune-checkpoint

inhibitors have provided important new treatment opportunities for with cancer could be particularly at risk if infected, has led many
driver mutation negative NSCLC [4,5]. So far, immune-checkpoint scientific societies to recommend on the one hand to minimize
inhibitors (administered alone or in combination with chemotherapy) hospital admissions (to prevent infection) and on the other to study
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strategies to be able to maintain therapeutic standard for patients
with cancer [9,10]. Evidences that patients with a history of cancer
have a higher mortality rate due to COVID-19 compared with the
general population have been established over time [11-15]. Patients
with lung cancer may be more susceptible to infection by SARS-
CoV-2. This finding is probably multifactorial and could be due to the
systemic immunosuppression caused either by the tumour itself or the
anticancer treatments, either by the older age of lung cancer patients
than those with other type of cancer and also to most prevalence of
chronic lung diseases, cardiovascular comorbidities and smoking
exposure in this population [16].

We paid particular attention to immune checkpoint inhibitors
whose pulmonary adverse events were thought to potentially, and
theoretically, complicate and/or hide a SARS-COV-2 infection, even
if in the absence of scientific evidence [17].

The purpose of the present study is twofold: to evaluate whether the
incidence of SARS-COV-2 infection in patients with NSCLC is higher
than in the general population of our province (Lucca) and to assess
the incidence of SARS-COV-2 in patients receiving immunotherapy
compared to patients treated with chemotherapy.

Patients and Methods

This is a retrospective study carried out at the Medical Oncology
Unit of Lucca, Tuscany region, in Italy. Each investigator identified
patients through a database. The election criteria were: documented
stage IV NSCLC, Eastern Cooperative Oncology Group performance
status (ECOG PS) <2 and treatment with an immune-checkpoint
inhibitor, a chemotherapy or both, as indicated in daily clinical
practice. An adequate bone marrow reserve and good liver and
renal functions were required. The exclusion criteria were: EGFR,
ALK or ROS-1 aberrations, active or suspected autoimmune disease
requiring systemic steroid administration (>10 mg daily, prednisone-
equivalent) or other immunosuppressive medications, medical history
of active hepatitis B or C, positive test of Human Immunodeficiency
Virus (HIV). We included all eligible patients treated consecutively
in the period from 1% April 2020 to 31 December 2020. Patient data
were collected retrospectively from medical records and included:
demographics, histological and molecular characteristics, number
of metastatic sites, number and presence of comorbidities. Data of
SARS COV?2 positivity rate in our province were collected by Health
Ministry reports [18] and are summarized them in Tables 1 and 2.

Table 1: Distribution of oral-nasopharyngeal swabs and COVID-positive cases in Lucca province.

April May June July August Septemb October Novem Dicemb
Day ONS NP ONS NP ONS NP ONS NP ONS NP ONS NP ONS NP ONS NP ONS NP
1 771 42 1289 13 1362 1 1351 0 1385 1 1536 1832 11 4650 177 10480 73
2 802 31 1295 6 1363 1 1351 0 1388 3 1538 2 1874 42 4763 113 10548 68
3 843 41 1304 9 1364 1 1351 0 1391 3 1551 13 1893 19 4871 108 10640 92
4 855 12 1308 4 1364 0 1351 0 1392 1 1559 8 1911 18 5038 167 10776 136
5 872 17 1310 2 1364 0 1351 0 1398 6 1572 13 1937 26 5281 243 10860 84
6 388 16 1314 4 1364 0 1351 0 1402 4 1583 11 1957 20 5505 224 10949 89
7 920 32 1316 2 1364 0 1362 11 1405 3 1589 6 1988 31 5739 234 11049 100
8 954 34 1319 3 1364 0 1362 0 1407 2 1595 6 2015 27 6001 262 11072 23
9 979 25 1324 5 1364 0 1362 0 1414 7 1596 1 2078 63 6157 156 11130 58
10 988 9 1328 4 1365 1 1362 0 1417 3 1602 6 2141 63 6328 171 11200 70
11 1006 18 1329 1 1366 1 1362 0 1419 2 1621 19 2194 53 6585 257 11285 85
12 1020 14 1329 0 1366 0 1362 0 1423 4 1636 15 2235 41 6739 154 11349 64
13 1060 40 1331 2 1366 0 1364 2 1429 6 1642 6 2268 33 6944 205 11424 75
14 1061 1 1335 4 1366 0 1365 1 1430 1 1642 0 2305 37 7178 234 11484 60
15 1073 12 1336 1 1366 0 1365 0 1440 10 1644 2 2362 57 7397 219 11532 48
16 1134 61 1338 2 1366 0 1366 1 1444 4 1645 1 2464 102 7707 310 11612 80
17 1158 24 1348 10 1367 1 1367 1 1451 7 1668 23 2531 67 8061 354 11692 80
18 1165 7 1352 4 1367 0 1367 0 1455 4 1678 10 2609 78 8490 429 11756 64
19 1197 32 1352 0 1369 2 1367 0 1457 2 1697 19 2649 40 8674 184 11835 79
20 1213 16 1352 0 1369 0 1367 0 1472 15 1721 24 2679 30 8914 240 11902 67
21 1215 2 1352 0 1369 0 1371 4 1479 7 1732 11 2746 67 9143 229 11973 71
22 1221 6 1356 4 1369 0 1371 0 1485 6 1745 13 2841 95 9376 233 12011 38
23 1225 4 1357 1 1370 1 1371 0 1490 5 1752 7 3022 181 9501 125 12074 63
24 1230 1360 3 1351 0 1374 3 1496 6 1773 21 3212 190 9577 76 12149 75
25 1244 14 1360 0 1351 147 1376 2 1497 1 1784 11 3402 190 9710 133 12229 80
26 1256 12 1360 0 1351 0 1377 1 1498 1 1788 4 3583 181 9866 156 12307 78
27 1265 9 1361 1 1351 0 1380 3 1504 6 1794 6 3693 110 10024 158 12325 18
28 1269 4 1361 0 1351 0 1380 0 1509 5 1811 17 3835 142 |10172 148 12351 26
29 1273 4 1361 0 1351 0 1381 1 1513 4 1812 1 4007 172 {10300 128 12408 57
30 1276 3 1361 0 1351 0 1384 3 1525 12 1821 9 4271 264 |10407 107 12465 57
31 / / 1361 0 / / 1384 0 1536 11 / / 4473 202 / / 12546 81

ONS: Oral-nasopharyngeal swab; NP: Number of COVID-positive cases.
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Table 2: Distribution by month of the COVID positivity rate in Lucca province.

Month Total number of ONS Total NP Positivity rate%
April 32,433 547 1.68
May 41,459 85 0.20
June 40,871 156 0.37
July 42,355 33 0.08

August 44,951 152 0.34

September 50,127 285 0.57
October 83,007 2,652 3.20
November 229,098 5,934 2.60
December 359,413 2,139 0.59
Total 923,714 11,983 1.30

ONS: Oral-nasopharyngeal swab; NP: Number of COVID-positive cases.

The study was approved by the local ethics committee with
Protocol Number 20412 and conducted according to the Good
Clinical Practice Guidelines and to the World Medical Association

Helsinki Declaration.

Evaluation Criteria

Pre-treatment evaluation included medical history, physical
examination, complete blood-cell count with routine chemistry
and Computed-Tomography (CT) scan of chest and abdomen. All
patients were asymptomatic at the baseline and we performed an
oral-nasopharyngeal swab (PCR test) was performed within 48 hours
before the start of the treatment and repeated it before each subsequent
cycle of therapy. The oral-nasopharyngeal swab was also required in
the presence of symptoms suspected for COVID 19.

Statistical Analysis

Thisisa descriptive observational study for which a calculation of the
population sample to be included is not necessary. We divided Patients
into two groups: those who received chemotherapy only and those who
received chemotherapy plus immunotherapy or immunotherapy alone.
We assessed the correlation between the incidence of positive swabs in
treated patients and in the general population as well as the correlation
between positive swabs and patient groups using Fisher’s exact test with
0.05 set as significance level of P-values.

Results

From 1st April 2020 to 31 December 2020, we treated 43 patients,
with the previously specified inclusion criteria. All patients tested
negative for the molecular swab performed at baseline. Most were
men (65.1%) with good performance status (ECOG-PS = 0 - 51.2%)
and with adenocarcinoma (55.8%). The clinical characteristics of the
patients are listed in Table 3. Eleven patients out of 31 did not have any
comorbidity, 9 out of 31 presented one comorbidity and 11 patients
had 2 or more comorbidity. The most frequent comorbidities were
cardiovascular disease and chronic lung disease.

Most of our patients were treated in first line (64.1%): 18 patients
received platinum-based chemotherapy alone, 1 received Gemcitabine
only, 4 received platinum-based chemotherapy plus immune-
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Table 3: Clinical characteristics.

Characteristics Patients, n (%)
No. Patients 43
Age, median yrs 71
Range 39-84
Sex
Male 28(65.1)
Female 15 (34.9)
ECOG-PS
0 22(51.2)
1 21 (48.8)
Histology
Adenocarcinoma 24 (55.8)
Epidermoid 14 (32.6)
Large cells 2 (4.6)
SCLC 3(7.0)

Smoking status

Never 3(7.0)
Former 29 (67.5)
Current 9(20.9)
ND 2 (4.6)
Stage
1B 2 (4.6)
I 9(21.0)
v 32 (74.4)
Comorbidities
0 13 (30.2%)
1 13 (30.2%)
2 14 (32.5%)
>3 3(7.1%)
Cardiovascular or cerebrovascular disease 17
Lung diseases 13
Diabetes and other Endocrine disorders 9
Chronic Kidney Failure 1
Other malignancies 2
Depressive syndrome 3

ECOG: Eastern Cooperative Oncology Group; PS: Performance Status; SCLC: Small-cell
Lung Cancer; ND: Not Declared.

checkpoint inhibitors (all of these received Platinum-Pemetrexed-
Pembrolizumab), 18 patients were treated with immune-checkpoint
inhibitors alone (pembrolizumab, durvalumab, atezolizumab or
nivolumab). Finally, 2 patients were included in clinical trials. Only
one patient received platinum-based chemotherapy associated with
radiotherapy for locally advanced inoperable disease (Table 4).
Symptoms suspected of Covid-19 infection occurred in 5 patients,
but only one tested positive at the molecular swab. On the contrary, 3
asymptomatic patients tested positive at screening swab for a total of
4 positive patients. Two of them were receiving immune-checkpoint
inhibitors and 2 chemotherapy alone.
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Table 4: Treatments.

Treatment line N. (%)
1 line* 25 (64.1)
2 line* 11(28.2)

>3 line* 3(7.7)

*for the metastatic disease: 39 patients.

Treatment type N. (%)
Platinum based Chemotherapy 18 (42%)
Monochemotherapy 1 (2%)
Chemothearapy+ immune checkpoint inhibitors 4(9.5%)
Immune checkpoint inhibitors 18 (42%)
Clinical Trials 2 (4.5%)
Platinum-Gemcitabine 6
Platinum-Pemetrexed 4
Platinum-Paclitaxel 4
Platinum-Vinorelbine 2
Platinum-Etoposide 2
Gemcitabine 1
Platinum-Pemetrexed-Pembrolizumab 4
Pembrolizumab 7
Nivolumab 7
Durvalumab 3

Atezolizumab 1

We observed no correlation between number or type of
comorbidities and incidence of COVID-19.

Therefore, in the period from 1st April 2020 to 31 December 2020
the rate of Sars-Cov 2 infections in our population of NSCLC patients
was 8.4% (4 out of 43). No patient received any specific treatment; the
molecular swab was negative after a median period of 36 days (21-
46). A patient undergoing chemotherapy died of COVID-19 at home.
We did not observe any statistical differences in terms of incidence of
COVID 19 infection between patients receiving chemotherapy only
and those treated with chemotherapy + immune-checkpoint inhibitor
or immune-checkpoint inhibitor alone (Fisher’s exact test; P=1). In
the same period, as reported by Health Ministry data [18], in our
province (387,876 inhabitants) a total of 923,714 oral-nasopharyngeal
swabs (PCR test) were performed and the total number of positive
tests was 11,983, with a positivity rate of 1.3%, range 0.08-3.2 (Tables
1 and 2).

The incidence of COVID 19 infection among our lung cancer
patients was statistically higher than in the general population (Fisher’s
exact test P=0.0055).

Discussion

Maintaining cancer care during the pandemic has represented
a challenge that has required new flexible strategies and a careful
weighing between the COVID-19 risk and the optimal oncological
therapeutic standard.
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To date, there has been no standard-of-care approach for
treating patients with lung cancer during the pandemic. Several
organizations and groups of experts shared general recommendations
for management of cancer patients [19-21]. The European Society of
Medical Oncology (ESMO), for example, recommended prioritizing
outpatient visits (for patients with) in case of a new diagnosis of lung
cancer, in order to keep the standard work-up without undue delay
[22,23].

However, early in the pandemic, it was clear that patients with
chronic diseases, including cancer patients, presented a greater
risk of severe COVID-19, with high mortality [24-29]. Moreover,
patients with lung cancer seemed to be particularly vulnerable to lung
infections compared to those with other cancers or to the general
population [30]. This observation agreed with our data. In fact,
in our series of lung cancer patients for whom the basal molecular
swab and the subsequently periodic screening tests were mandatory,
we registered a positivity rate of 7.8% in 9 months. This figure was
significantly higher than that observed in the resident population in
the same period, which was 1.3%; P=0.0055 [18].

The higher rate of positivity could be partially explained by the
median age of our patients at diagnosis (71 years) and by the fact that
65% of them had two or more comorbidities in addition to metastatic
lung cancer. The report of Memorial Sloan Kettering Cancer Center
(MSKCC) suggested that several baseline clinical features were
associated with increased risk of COVID-19 severity, including age,
obesity, smoking history, chronic lung disease, hypertension and
congestive heart failure. On the contrary, cancer features, such as
presence of active/metastatic lung cancer or history of prior thoracic
radiation or thoracic surgery, PD-L1 immunohistochemistry did not
appear to impact severity of COVID-19. The report concluded that
patient-specific features, rather than cancer-specific characteristics
and type of treatments, are the most significant determinants of
severity of COVID-19 disease [31]. However, the multivariate analysis
of TERAVOLT study showed that smoking history was the only feature
associated with COVID death in lung cancer patients [32].

Although our sample size is too small to draw definitive
conclusions, in our series the number and severity of comorbidities
did not impact on COVID 19 severity.

One out of 4 lung cancer patients died of COVID, for a mortality
rate of 25%.

Our data seemed to agree with those available in other reports
[16,31-33] and suggested that patients with thoracic cancer have
a higher risk of death than those with other type of cancers and
then the general population. In addition, Spanish data showed that
mortality rate might be higher in lung cancer patients (32.7 %) [16], in
agreement with the meta-analysis of Saini and coll [28] and the meta-
analysis of Tagliamento and coll [34]. Similar results were reported by
the TERAVOLT registry in patients with thoracic malignancies [32]
and by UK Coronavirus Cancer Monitoring Project (UKCCMP) [35].
On the contrary, in a Chinese meta-analysis, the authors did not show
a significant difference in mortality between lung cancer patients and
those with other types of tumors [36].
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One of our patients died without being admitted to intensive care
unit; as the life expectancy of patients with advanced lung cancer has
increased with the introduction of new treatment options, their early
access to the intensive care unit should be taken into account and
decided in a multidisciplinary team [37]. In the COVID era, many
of the lung cancer-related symptoms such as cough, fever, asthenia or
some of the treatment-related adverse events can be misinterpreted
and might complicate the management of clinical daily life. In
addition, the pulmonary adverse events of immunotherapy may need
a careful evaluation in order not to be confused with SARS-COV2
pneumonia. Moreover, radiographic findings of COVID-19 may be
indistinguishable from pneumonitis caused by lung cancer treatment,
including immunotherapy [38]. We observed that programmed death
1 (PD-1) blockade exposure was not associated with increased risk
or severity of COVID-19; in fact, we did not report any differences
in COVID infection rate between treatments with immune-
checkpoint inhibitors and chemotherapy. We can hypothesize that
immunotherapy does not increase susceptibility to COVID-19
infection, nor does increase mortality. Luo and coll [39] and Trapani
and coll [40] suggested that there was no significant difference in
COVID severity regardless of PD-1 blockade exposure. TERAVOLT
[32] and CCC19 studies [26] reached the same conclusions.

The main limitation of our study is the sample size, which affects
the ability to perform adjustments for multiple potential confounding
factors. Moreover, a control group of non-cancer patients or other-
cancer patients is missing. Larger studies are needed in order to
generalize these results.

Conclusion

We suggest that patients with advanced lung cancer are very
fragile and they seem to be at higher risk of Sars-Cov 2 infection
and COVID-19 mortality compared to the general population.
Moreover, we observed no differences in the incidence of COVID
between patients treated with chemotherapy and those receiving
immunotherapy. Finally, in the management of these fragile patients,
the risk-benefit ratio of anticancer therapy must be carefully evaluated
and should be considered an early and prompt COVID treatment in

case of infection.

References

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, et al. (2011) Global cancer statistics.
CA Cancer ] Clin 61: 69-90. [crossref]

2. Lee JK, Hahn S, Kim DW, Suh KJ, Keam B, et al. (2014) Epidermal growth factor
receptor tyrosine kinase inhibitors vs conventional chemotherapy in non-small cell
lung cancer harboring wild-type epidermal growth factor receptor: a meta-analysis.
JAMA 311: 1430-1437. [crossref]

3. Shaw AT, Kim DW, Nakagawa K, Seto T, Crin¢ L, et al. (2013) Crizotinib versus
chemotherapy in advanced ALK-positive lung cancer. N Engl ] Med 368: 2385-2394.
[crossref]

4. Keir ME, Butte MJ, Freeman GJ, Sharpe AH (2008) PD-1 and its ligands in tolerance
and immunity. Ann Rev Immunol 26: 677-704. [crossref]

5. Chen DS, Mellman I (2013) Oncology meets immunology: the cancer-immunity
cycle. Immunity 39: 1-10. [crossref]

6. Russo A, McCusker MG, Scilla KA, Arensmeyer KE, Mehra R, et al. (2020)
Immunotherapy in Lung Cancer: From a Minor God to the Olympus. Adv Exp Med
Biol 1244: 69-92. [crossref]

J Clin Res Med, Volume 5(2): 5-6, 2022

10.

12.

13.

15.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Siegel RL, Miller KD, Jemal A (2020) Cancer Statistics, 2020. CA Cancer ] Clinic 70:
7-30.

Chen N, Zhou M, Dong X, Qu J, Gong F, et al. (2020) Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study. Lancet 395: 507-513. [crossref]

Indini A, Aschele C, Cavanna L, Clerico M, Daniele B, et al. (2020) Reorganisation of
medical oncology departments during the novel coronavirus disease-19 pandemic: a
nationwide Italian survey. Eur J Cancer 132: 17-23. [crossref]

Blais N, Bouchard M, Chinas M, Lizotte H, Morneau M, et al. (2020) Consensus
statement: summary of the Quebec Lung Cancer Network recommendations for
prioritizing patients with thoracic cancers in the context of the COVID-19 pandemic.
Curr Oncol 27: €313-e317. [crossref]

Docherty AB, Harrison EM, Green CA, Hardwick HE, Pius R, et al. (2020) Features
of 20 133 UK patients in hospital with covid-19 using the ISARIC WHO Clinical
Characterisation Protocol: prospective observational cohort study. BMJ 369: m1985.
[crossref]

Pinato DJ, Lee AJX, Biello F, Segui E, Aguilar-Company J, et al. (2020) Presenting
features and early mortality from SARS-CoV-2 infection in cancer patients during
the initial stage of the COVID19 pandemic in Europe. Cancers (Basel) 12: 1841.
[crossref]

Lievre A, Turpin A, Ray-Coquard I, Le Malicot K, Thariat J, et al. (2020) Risk
factors for Coronavirus Disease 2019 (COVID-19) severity and mortality among
solid cancer patients and impact of the disease on anticancer treatment: a French
nationwide cohort study (GCO-002 CACOVID-19). Eur J Cancer 62-81. [crossref]

Kuderer NM, Choueiri TK, Shah DP, Shyr Y, Rubinstein SM, et al. (2020) Clinical
impact of COVID-19 on patients with cancer (CCC19): a cohort study. Lancet 395:
1907-1918. [crossref]

Lee AJX, Purshouse K (2021) COVID-19 and cancer registries: learning from the first
peak of the SARS-CoV-2 pandemic. Br ] Cancer 124: 1777-1784.

Provencio M, Mazarico Gallego JM, Calles A, Antonanzas M, Pangua C, et al. (2021)
Lung cancer patients with COVID-19 in Spain: GRAVID study. Lung Cancer 157:
109-115. [crossref]

Robilotti EV, Babady NE, Mead PA, et al. (2020) Determinants of COVID-19 disease
severity in patients with cancer. Nat Med 26: 1218-1223.

https://www.salute.gov.it/portale/home

Dingemans AC, Soo RA, Jazieh AR, Rice SJ, Kim YT, et al. (2020) Treatment
Guidance for Patients with Lung Cancer during the Coronavirus 2019 Pandemic. |
Thorac Oncol 15: 1119-1136. [crossref]

Singh AP, Berman AT, Marmarelis ME, et al. (2020) Management of Lung Cancer
during the COVID-19 Pandemic. JCO Oncol Pract 16: 579-586. [crossref]

Lambertini M, Toss A, Passaro A, et al. (2020) Cancer care during the spread of
coronavirus disease 2019 (COVID-19) in Italy: young oncologists’ perspective.
ESMO Open 5: €000759. [crossref]

Passaro A, Addeo A, Von Garnier C, Blackhall F, Planchard D, et al. (2020) ESMO
Management and treatment adapted recommendations in the COVID-19 era: Lung
cancer ESMO Open 5. [crossref]

Curigliano G, Banerjee S, Cervantes A, Garassino MC, Garrido P, et al
(2020) Managing cancer patients during the COVID-19 pandemic: an ESMO
multidisciplinary expert consensus. Ann Oncol 31: 1320-1335. [crossref]

Zhou E, Yu T, Du R, et al. (2020) Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet
395:1054-1062.

Zhou Y, Yang Q, Yeet J, Wu X, Hou X, et al. (2021) Clinical features and death risk
factors in COVID-19 patients with cancer: a retrospective study. BMC Infect Dis 21:
760. [crossref]

Grivas P, Khaki AR, Wise-DraperTM, French B, Hennessy C, et al. (2021) Association
of clinical factors and recent anticancer therapy with COVID-19 severity among
patients with cancer: a report from the COVID-19 and Cancer Consortium. Ann
Oncol 32: 787-800. [crossref]

Tian J, Yuan X, Xiao J, Zhong Q, Yang C, et al. (2020) Clinical characteristics and risk
factors associated with COVID-19 disease severity in patients with cancer in Wuhan,
China: a multicentre, retrospective, cohort study. Lancet Oncol 21: 893-903. [crossref]


https://pubmed.ncbi.nlm.nih.gov/21296855/
https://pubmed.ncbi.nlm.nih.gov/24715074/
https://pubmed.ncbi.nlm.nih.gov/23724913/
https://pubmed.ncbi.nlm.nih.gov/18173375/
https://pubmed.ncbi.nlm.nih.gov/23890059/
https://pubmed.ncbi.nlm.nih.gov/32301011/
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://pubmed.ncbi.nlm.nih.gov/32311643/
https://pubmed.ncbi.nlm.nih.gov/32669938/
https://pubmed.ncbi.nlm.nih.gov/32444460/
https://pubmed.ncbi.nlm.nih.gov/32650523/
https://pubmed.ncbi.nlm.nih.gov/33129039/
https://pubmed.ncbi.nlm.nih.gov/32473681/
https://pubmed.ncbi.nlm.nih.gov/34016490/
https://pubmed.ncbi.nlm.nih.gov/32422364/
https://pubmed.ncbi.nlm.nih.gov/32453656/
https://pubmed.ncbi.nlm.nih.gov/32229501/
https://pubmed.ncbi.nlm.nih.gov/32581069/
https://pubmed.ncbi.nlm.nih.gov/32745693/
https://pubmed.ncbi.nlm.nih.gov/34353293/
https://pubmed.ncbi.nlm.nih.gov/33746047/
https://pubmed.ncbi.nlm.nih.gov/32479790/

28.

29.

30.

31

32.

33.

34,

Carmelo Tibaldi (2022) Incidence of COVID-19 Infection in Advanced Lung Cancer Patients Treated with Chemotherapy and or Immunotherapy

Saini KS, Tagliamento M, Lambertini M, McNally R, Romano M, et al. (2021)
Mortality in patients with cancer and coronavirus disease 2019: a systematic review
and pooled analysis of 52 studies. Eur. J. Cancer 139: 43-50. [crossref]

Sharafeldin N, Bates B, Song Q, Madhira V, Yan Y, et al. (2021) Outcomes of
COVID-19 in Patients with Cancer: Report From the National COVID Cohort
Collaborative (N3C). J Clin Oncol 39: 2232-2246. [crossref]

Rogado ], Pangua C, Serrano-Montero G, Obispo B, Marino AM, et al. (2020)
Covid-19 and lung cancer: A greater fatality rate? Lung Cancer 146: 19-22. [crossref]

Luo J, Rizvi H, Preeshagul IR, Egger JV, et al. (2020) COVID-19 in patients with lung
cancer. Ann Oncol 10: 1386-1396. [crossref]

Garassino MG, Whisenant JG, Huang L-C, et al. (2020) COVID-19 in patients with
thoracic malignancies (TERAVOLT): first results of an international, registry-based,
cohort study. Lancet Oncol 21: 914-922.

Piper-Vallillo AJ, Mooradian MJ, Meador CB, Yeap BY, Peterson J, et al. (2021)
Coronavirus Disease 2019 Infection in a Patient Population with Lung Cancer:
Incidence, Presentation, and Alternative Diagnostic Considerations. JTO Clin Res
Rep 2:100124. [crossref]

Tagliamento M, Agostinetto E, Bruzzone M, Ceppi M, Saini KS, et al. (2021)
Mortality in adult patients with solid or hematological malignancies and SARS-
CoV-2 infection with a specific focus on lung and breast cancers: A systematic review
and meta-analysis. Crit Rev Oncol Hematol 163: 103365. [crossref]

Citation:

35.

36.

37.

38.

39.

40.

Lee LYW, Cazier JB, Starkey T, Briggs SEW, Arnold R, et al. (2020) COVID19
prevalence and mortality in patients with cancer and the effect of primary tumour
subtype and patient demographics: a prospective cohort study. Lancet Oncol 21:
1309-1316. [crossref]

Lei H, Yang Y, Zhou W, Zhang M, Shen Y, et al. (2021) Higher mortality in lung
cancer patients with COVID-19? A systematic review and meta-analysis. Lung
Cancer 157: 60-66. [crossref]

Nadkarni AR, Vijayakumaran SC, Gupta S, Divatia JV (2021) Mortality in Cancer
Patients With COVID-19 Who Are Admitted to an ICU or Who Have Severe
COVID-19: A Systematic Review and Meta-Analysis. JCO Glob Oncol 7: 1286-1305.
[crossref]

Calabro’ L, Peters S, Soria JC, Di Giacomo AM, Barlesi E, et al. (2020) Challenges in
lung cancer therapy during the COVID-19 pandemic. Lancet Respir Med 8: 542-544.
[crossref]

Luo J, Rizvi H, Egger JV, Preeshagul IR, Wolchok JD, et al. (2020) Impact of PD-1
Blockade on Severity of COVID-19 in Patients With Lung Cancers. Cancer Discov
10: 1121-1128. [crossref]

Trapani D, Marra A, Curigliano G (2020) The experience on coronavirus disease
2019 and cancer from an oncology hub institution in Milan, Lombardy Region. Eur J
Cancer 132: 199-206. [crossref]

Tibaldi C, Lunghi A, Furfaro IFE, Allegrini G, Baldini E (2022) Incidence of COVID-19 Infection in Advanced Lung Cancer Patients Treated with Chemotherapy and
or Immunotherapy. J Clin Res Med Volume 5(2): 1-6.

J Clin Res Med, Volume 5(2): 6-6, 2022


https://pubmed.ncbi.nlm.nih.gov/32971510/
https://pubmed.ncbi.nlm.nih.gov/34085538/
https://pubmed.ncbi.nlm.nih.gov/32505076/
https://pubmed.ncbi.nlm.nih.gov/32561401/
https://pubmed.ncbi.nlm.nih.gov/33205053/
https://pubmed.ncbi.nlm.nih.gov/34052423/
https://pubmed.ncbi.nlm.nih.gov/32853557/
https://pubmed.ncbi.nlm.nih.gov/33985850/
https://pubmed.ncbi.nlm.nih.gov/34406802/
https://pubmed.ncbi.nlm.nih.gov/32278368/
https://pubmed.ncbi.nlm.nih.gov/32398243/
https://pubmed.ncbi.nlm.nih.gov/32380430/

