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Abstract 
 
Background/Aim. The coronavirus disease 2019 (COVID-
19) pandemic has multiple impacts on the management of 
cancer patients. Treatment of malignancies, including chemo-
therapy, targeted therapy, immunotherapy, and radiotherapy, 
can suppress the immune system and lead to the develop-
ment of severe complications of COVID-19. The aim of this 
study was to determine the mortality of lung cancer (LC) pa-
tients in whom the COVID-19 was confirmed during active 
antitumor treatment. Methods. This retrospective study was 
conducted at the Institute for Pulmonary Diseases of Vojvo-
dina, Sremska Kamenica, Serbia. All patients included in the 
study underwent active anticancer treatment at the time of di-
agnosis of COVID-19. Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection was determined by a 
polymerase chain reaction (PCR) test. Patient data were col-
lected using the institutional database and the observed peri-
od was from November 20, 2020, to June 5, 2021. Statistical 
analysis of the derived patient data used multivariate and uni-
variate testing. Results. Out of 828 observed COVID-19 
hospitalized patients, 81 were LC patients on active antitumor 
treatment. Patients were predominantly male (67.9%), smok-
ers (55.6%), and with an average age of 66.5 years (range 43–
83). The majority of patients (50.6%) had the Eastern Coop-
erative Oncology Group Performance Status (ECOG PS) 1, 
and 83.9% had at least one comorbidity. The most common 
comorbidities were arterial hypertension (66.7%), chronic ob-
structive pulmonary disease (COPD) (28.4%), and diabetes 
mellitus (21%). Obesity, congestive heart failure, and other 
cardiovascular diseases were present in 11%, 6.2%, and 7.4% 

of patients, respectively. The most common was adenocarci-
noma (33.3%), followed by squamous (30.9%) and small-cell 
LC (24.7%). Predominantly, 63% of the patients were in stage 
III of the disease, and 33.3% were in stage IV. Metastases 
were most commonly present in the contralateral lung/pleura 
(14.8%), brain (6.2%), bone (3.7%), and liver (3.7%). System-
ic anticancer therapy was applied in 37 out of 81 patients 
(45.6%), chest radiotherapy in 35 (43.2%), concurrent chemo-
radiotherapy in 1 (1.2%), and other types of radiotherapy in 8 
(9.87%) patients. The most common forms of systemic ther-
apy were chemotherapy (35.8%), immunotherapy (7.4%), and 
targeted therapy (2.4%). The most common chemotherapy 
was a cisplatin-based regiment applied in 34.6% of patients. 
The mortality from COVID-19 was 19.8%. The statistical 
significance in relation to the type of treatment was not ob-
served. Statistical significance was observed between mortali-
ty and the ECOG PS (p = 0.011). Conclusion. LC patients 
are dependent on antitumor treatment and, at the same time, 
highly susceptible to potential infection. In this study, we did 
not find statistically significant differences in mortality related 
to the type of antitumor treatment in COVID-19 positive LC 
patients. Further detailed research on a larger scale is needed 
in order to explore the effects of SARS-CoV-2 on cancer pa-
tients. All possible methods of protection against SARS-CoV-
2 virus should be performed in order to minimize the risk of 
infection in all but especially in immunocompromised cancer 
patients. 
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Apstrakt 
 
Uvod/Cilj. Pandemija coronavirus disease 2019 (COVID-19) 
ima višestruki uticaj na lečenje bolesnika obolelih od 
karcinoma. Lečenje malignih bolesti, uključujući 
hemioterapiju, ciljanu terapiju, imunoterapiju i radioterapiju 

može delovati supresivno na imunski sistem i dovesti do 
razvoja teških komplikacija COVID-19. Cilj ovog rada bio je 
da se utvrdi mortalitet bolesnika sa karcinomom bronha, kod 
kojih je prisustvo COVID-19 potvrđeno tokom aktivnog 
antitumorskog lečenja. Metode. Ova retrospektivna studija je 
sprovedena na Institutu za plućne bolesti Vojvodine u 



Page 482 VOJNOSANITETSKI PREGLED Vol. 79, No. 5 

Bursać D, et al. Vojnosanit Pregl 2022; 79(5): 481–487. 

Sremskoj Kamenici, Srbija. Kod svih bolesnika sa 
karcinomom bronha obuhvaćenih studijom, u toku aktivnog 
antitumorskog lečenja je potvrđeno prisustvo COVID-19, 
testiranjem nazofaringealnog brisa lančanom reakcijom 
polimeraze. Podaci o bolesnicima prikupljeni su korišćenjem 
institucionalne baze podataka za period od 20. novembra 
2020. do 5. juna 2021. Statistička analiza podataka je 
urađena korišćenjem multivarijatnog i univarijatnog 
testiranja. Rezultati. Od ukupno 828 hospitalizovanih 
bolesnika sa COVID-19, bilo je 81 sa karcinomom bronha u 
toku aktivnog antitumorskog lečenja. Bolesnici, tačnije njih 
55 (67,9%), bili su muškarci, pušači (55,6%), prosečnog 
životnog doba od 66,47 godina (u rasponu od 43–83 
godine). Najveći broj bolesnika (50,6%) imao je the Eastern 
Cooperative Oncology Group Performance Status (ECOG PS) 1, a 
83,9% je imalo najmanje jedan komorbiditet. Najčešći 
komorbiditeti bili su arterijska hipertenzija (66,7%), 
hronična opstruktivna bolest pluća - HOBP (28,4%) i 
dijabetes (21%), dok je gojaznost, kongestivnu srčanu 
insuficijenciju i druge kardiovaskularne bolesti imalo 11%, 
6,2% i 7,4%, redom. Najčešći je bio adenokarcinom 
(33,3%), zatim skvamozni karcinom (30,9%) i 
mikrocelularni karcinom bronha (24,7%). Većina bolesnika 
(63%) bila je u stadijumu III, dok je 33,3% bolesnika bilo u 
stadijumu IV. Metastaze su najčešće bile prisutne u 
kontralateralnom plućnom krilu/pleuri (14,8%), mozgu 
(6,2%), a u kostima i jetri su bile prisutne jednako (3,7%). 

Samostalna sistemska terapija primenjena je kod 37 od 81 
(45,6%) bolesnika, radioterapija grudnog koša kod 35 
(43,2%), konkurentna hemioradioterapija kod jednog (1,2%) 
i drugi vidovi radioterapije kod 8 (9,87%) bolesnika. 
Najčešći oblici sistemske terapije bili su hemioterapija kod 
29 od 81 (35,8%) bolesnika, imunoterapija kod 6 (7,4%) i 
ciljana terapija kod 2 (2,4%) bolesnika. Najčešće (34,6%) su 
primenjivani protokoli na bazi cisplatina. Ustanovljena stopa 
mortaliteta od COVID-19 iznosila je 19,8%, bez statistički 
značajne razlike u odnosu na vrstu lečenja (p = 0,973). 
Utvrđena je statistička značajnost uticaja ECOG PS na 
porast mortaliteta (p = 0,011). Zaključak. Bolesnici sa 
karcinomom bronha su zavisni od antitumorskog lečenja, ali 
su istovremeno populacija koja je osetljiva na COVID-19. U 
našem istraživanju nisu pronađene razlike u mortalitetu u 
odnosu na vrstu antitumorskog lečenja. Potrebna su dalja 
istraživanja kako bi se bolje razumeli efekti infekcije SARS-
CoV-2 na bolesnike sa karcinomom. Takođe, potrebno je 
sprovesti sve moguće metode zaštite od infekcije SARS-
CoV-2, kako bi se rizik od infekcije sveo na minimum kod 
svih osoba, a posebno kod imunokompromitovanih 
bolesnika sa karcinomom. 
 
Ključne reči: 
antineoplastici; komorbiditeti; covid-19; pluća, 
neoplazme; mortalitet; neoplazme, određivanje 
stadijuma. 

 

Introduction 

Since December 2019, when a new virus appeared in 
Wuhan, China, the health care system around the globe has 
undergone significant changes. It is now well known that 
coronavirus disease 2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
can occur in the form of asymptomatic infection but also as 
severe viral pneumonia, acute respiratory distress syndrome 
and lead to death 1, 2. 

Patients with associated diseases, such as chronic 
obstructive pulmonary disease (COPD), diabetes mellitus, 
and cardiovascular disease, may have a more severe form of 
COVID-19 and develop numerous complications. Therefore, 
their treatment more often requires hospitalization and 
respiratory support ‒ from oxygen therapy to mechanical 
ventilation 3. 

Cancer patients are an extremely sensitive subgroup in 
the COVID-19 pandemic. The pathway of patients with 
malignancy represents a major challenge for oncologists, from 
diagnosis to treatment and palliative care 1. Several problems 
emerged in access to cancer patients during the COVID-19 
pandemic. One of them is the possible overlap of symptoms 
between pneumonia caused by the SARS-CoV-2 virus and 
lung cancer (LC) such as shortness of breath, cough, and 
fatigue. Exposure of patients to infection during visits to health 
care facilities is another expected problem. Patients with LC 
are most often elderly smokers with already mentioned 
associated diseases. These factors increase the risk of COVID-
19 1, 4, 5. 

Radiologically, COVID-19 can be presented in the same 
way as radiation pneumonitis, immunotherapy-associated 
pneumonitis, or other infections, which further complicates the 
assessment of patients with LC. In this situation, bronchoscopy 
plays an important role in the differential diagnosis, but it is 
relatively contraindicated in suspicion of COVID-19 1. 

Immunosuppressive antitumor drugs may increase the 
risk of viral infection, affecting neutrophil function and hu-
moral immunity 6. Most LC patients are current or former 
smokers, which can lead to further complications in possible 
COVID-19 6, 7. Multifactorial anemia and hypoproteinemia, 
often presented in these patients, further increase susceptibility 
to infectious pathogens 8. As a result of previous thoracic sur-
gery or radiation therapy, damage to the alveolar architecture 
and/or malignant airway obstruction may occur, which is an-
other possible contributing factor to more severe infections 9. 

In the last two years, the topic of SARS CoV2 infection 
has probably been the most current field of research in 
medicine. Several large meta-data research that analyzed 
COVID-19 mortality in patients with malignancies 
demonstrated an increased risk of death ranging from 1.66 to 
3.16 10–12. Management of cancer patients undergoing active 
antitumor treatment is a particularly important issue. 
Immunosuppressive factors and susceptibility to SARS-CoV-2 
infection differ between certain types of cancer and the type 
and duration of treatment. Kuderer et al. 13 demonstrated that 
patients who were in remission or without evidence of active 
disease had a lower risk of death from COVID-19 than 
patients with active diseases treated with some of the 
antitumor forms of treatment. 
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On the other hand, this area of interest has a lot of contro-
versial results. Among recent research, a study by Wang et al. 14 
showed that the use of radiotherapy, immunotherapy, or hor-
mone therapy one month before SARS-CoV-2 infection was not 
associated with an increased risk of mortality among cancer pa-
tients. 

The effect of chemotherapy on the outcome of cancer 
patients with COVID-19 may be different. Several studies have 
reported an increase in the mortality rate from COVID-19 in 
cancer patients previously treated with chemotherapy 15–17. 
However, recent large observational studies have shown that 
there is no evidence of COVID-19 higher mortality rate 
associated with active chemotherapy 13, 18, 19.  

An important factor in considering the outcome of treat-
ment of patients with malignant disease is the possible negative 
impact of delays in the application of an anticancer treatment 
which allows the progression of cancer and certainly requires 
precise guidelines and recommendations. 

The aim of this study was to determine the mortality of LC 
patients in whom the COVID-19 was confirmed during active 
antitumor treatment. 

Methods 

This retrospective study included data from LC patients 
diagnosed with COVID-19. This trial was conducted at the 
Institute of Lung Diseases of Vojvodina, Sremska Kamenica, 
Serbia, in the observed period from November 20, 2020, to June 
5, 2021. 

Inclusion criteria were the following: confirmed SARS-
CoV-2 infection, radiologically confirmed pneumonia, 
cytologically/histologically confirmed LC, LC patients receiving 
at least one cycle of active antitumor treatment (chemotherapy, 
immunological or targeted therapy), and/or application of at 
least 2 radiotherapy fractions. COVID-19 was determined by 
reverse transcription polymerase chain reaction (RT-PCR) test 
for SARS-CoV-2 according to institutional guidelines based on 
the recommendations of the National Ministry of Health 20. 

Patients were classified as active if less than 30 days had 
passed since the last dose of chemotherapy or immunotherapy, if 
targeted therapy was being actively taken, or if the time since 
the last fraction of radiotherapy was less than two weeks. 

Data on demographic and clinical characteristics of 
patients, type of cancer, type of specific antitumor treatment, 
laboratory and radiological data, and treatment outcome were 
collected using the institutional database. COVID-19 treatment 
was performed according to institutional protocols based on the 
recommendations of the National Ministry of Health 21. 

Results 

Study population 

In the period from November 20, 2020, to June 5, 2021, 
a total of 828 patients with COVID-19 were hospitalized at 
the Institute for Lung Diseases of Vojvodina (COVID-19 
Clinical Department) in Sremska Kamenica, Serbia. Of these 

patients, 81 patients were on active cancer therapy and met 
the criteria for inclusion in this study. 

The clinical characteristics of examined patients in this 
study corresponded to the average demographic data of 
patients with LC. Demographic and treatment characteristics 
of LC patients with COVID-19 are shown in Table 1. 

The majority of patients were in stage III (63%), while 
the metastatic stage was present in 33.3% of patients 
(Table 1). The most common localizations of metastases 

Table 1  
Demographic and treatment characteristics of 

lung cancer (LC) patients with coronavirus 
disease 2019 (COVID-19) (n = 81) 

Characteristics Values  
Age (years) 

40–49 
50–59 
60–69 
70–79 
80–89 

66.47 (43–83) 
1 (1.2) 

10 (12.3) 
42 (51.9) 
24 (29.7) 

4 (4.9) 
Gender 

male 
female 

 
55 (67.9) 
26 (32.1) 

Smoking status  
current  
former 
non-smoker 

 
45 (55.6) 
31 (38.3) 

5 (6.2) 
ECOG PS 

1 
2 
3 

 
41 (50.6) 
26 (32.1) 
14 (17.3) 

Comorbidities 
no 
hypertension  
COPD 
diabetes mellitus 
obesity 
congestive heart failure       
other cardiovascular diseases 
others  

 
13 (16.0) 
54 (66.7) 
23 (28.4) 
17 (21.0) 
9 (11.1) 
5 (6.2) 
6 (7.4) 
8 (9.8) 

Pathology 
adenocarcinoma 
SqCC 
SCLC 
others 

 
27 (33.3) 
25 (30.9) 
20 (24.7) 
9 (11.1) 

Stage 
I 
II 
III 
IV 

 
1 (1.2) 
2 (2.5) 

51 (63.0) 
27 (33.3) 

Metastasis-location 
lung/pleural 
brain 
bone 
liver 
others 

 
12 (14.8) 

5 (6.2) 
3 (3.7) 
3 (3.7) 
4 (4.9) 

All variables are expressed as numbers (%) except 
age, which is expressed as median (range). 
COPD – chronic obstructive pulmonary disease; 
SqCC – squamous cell carcinoma; SCLC – small-
cell LC; ECOG PS – Eastern Cooperative 
Oncology Group Performance Status. 
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were in the contralateral lung/pleura (14.8%), brain (6.2%), 
bone (3.7%), and liver (3.7%), and the median number of 
metastatic sites was 1 (range 1–3). 

All included patients were treated with anticancer 
therapy, systemic therapy, and/or radiotherapy at the time of 
diagnosis of COVID-19 (Table 2). Regarding the type of 
therapy, out of 81 patients, 37 (45.6%) received systemic 
therapy, thoracic radiotherapy was applied in 35 (43.2%) 
patients, concurrent chemo-radiotherapy in one (1.2%) 
patient, and non-thoracic radiotherapy in 8 (9.87%) patients. 
The types of applied systemic therapy are shown in Table 2. 
In the observed study group, no patient with COVID-19 was 
treated with the combination of chemo- and immunotherapy. 

Non-thoracic radiotherapy was applied as palliative brain 
radiotherapy (whole-brain radiation therapy – WBRT or 
prophylactic cranial radiation – PCI). Chemotherapy was 
most often used as first-line chemotherapy (24.7%), followed 
by second-line chemotherapy (12.3%), neoadjuvant and 
adjuvant chemotherapy (2.5% and 1.2%, respectively). The 
most commonly used was cisplatin-based protocols in 34.6% 
of LC patients. 

We observed high variability of computed tomography 
(CT) and radiological findings (Figures 1 and 2). On chest 
X-rays, the highest number of patients had bilateral 
pneumonia (33/81), and on CT examination, most patients 
had chest multilobar pneumonia (52/81). Overall, multilobar 

Table 2  
Anticancer treatment of lung cancer (LC) patients with  

coronavirus disease 2019 (COVID-19) (n = 81) 

Treatment type Number (%) 
of patients 

Chemotherapy 29 (35.8) 
Radiotherapy 43 (53.1) 
Targeted therapy 2 (2.5) 
Immunotherapy 6 (7.4) 
Combined chemoradiotherapy 1 (1.2) 

 

  a)     b) 
Fig. 1 – a) Computed tomography (CT) findings and b) Radiological findings in patients 
with lung cancer (LC) at the time of diagnosis of coronavirus disease 2019 (COVID-19): 
bilateral pneumonia in a 71-year-old male with stage IV non-small-cell LC treated with 

first-line cisplatin-based chemotherapy. 

 

 a)      b) 
Fig. 2 – a) and b) Radiological findings in patients with lung cancer (LC) at 
the time of diagnosis of coronavirus disease 2019 (COVID-19): radiological 

regression of bilateral pneumonia in a 62-year-old male with stage III 
squamous cell carcinoma treated with chest radiotherapy. 
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pneumonia was the most common radiological presentation 
in 64.2% of patients. 

Respiratory failure type 1 was registered in 76 (93.8%) 
patients and type 2 in 5 (6.2%) patients. Oxygen therapy was 
administered to all patients: in 69 (85.2%) patients with the 
regular cannula and in 9 (11.1%) with a high-flow nasal 
cannula. Non-invasive ventilation was performed in 2 (2.5%) 
patients, and one (1.2%) patient was treated in the Intensive 
Care Unit with invasive mechanical ventilation (Table 3). 

Overall, 64 (79.0%) patients were treated with 
antibiotics, while antiviral drugs were administered to 3 
(3.7%) patients. Anticoagulant therapy with nadroparin was 
introduced to 76 (93.8%) examined patients. In two (2.5%) 
patients, thromboembolic events were diagnosed during 
hospitalization (Table 3). Corticosteroid therapy was 
performed in 77 (95%) patients, while tocilizumab was not 
administered to any patients. Renal replacement therapy or 
extracorporeal membrane oxygenation has not been 
administered. Finally, our results showed that 16 (19.8%) 
patients with LC died from the COVID-19, while 65 (80.2%) 
patients survived the infection (Table 3). 

 
Table 3 

Outcomes of lung cancer (LC) patients with  
coronavirus disease 2019 (COVID-19) (n = 81) 

Parameter Number (%) 
of patients 

Evolution   
alive 65 (80.2) 
died 16 (19.8) 

Antibiotics 64 (79.0) 
Antiviral treatment 3 (3.7) 
Corticosteroids 77 (95.1) 
Anticoagulants 76 (93.8) 
Oxygen support  

regular cannula 69 (85.2) 
high-flow nasal cannula 9 (11.1) 
NIV 2 (2.5) 
IMV 1 (1.2) 

NIV – noninvasive ventilation; IMV – invasive 
mechanical ventilation. 
 

The mortality rate in a series of our patients was 19.8% 
(16/81 patients). Univariate analysis showed a statistically 
significant association between the ECOG PS and mortality 
rate (p = 0.011) (Table 4). The highest number of deaths was 
observed in patients treated with radiotherapy – 8 (9.8%) 
patients, followed by chemotherapy – 5 (6.17%) patients. We 
did not observe a statistically significant correlation between 
the type of antitumor therapy and mortality (p = 0.973) 
(Table 4). 

Table 4 
Predictive factors of mortality in lung cancer patients 
with coronavirus disease 2019 (COVID-19) (n = 81) 
Variables p 
Treatment type 
Stage 
ECOG PS 

0.973 
0.890 
0.011 

ECOG PS – Eastern Cooperative Oncology Group 
Performance Status. 

Discussion 

One of the most important challenges for oncologists 
during the COVID-19 pandemic is the possible effect of 
applied specific anticancer treatment on morbidity and 
mortality of SARS-CoV2 infected cancer patients. This study 
highlights the importance of treating patients with LC, 
despite their high susceptibility to COVID-19. 

Clinical characteristics and results of treatment in 81 
patients with LC hospitalized due to confirmed SARS-CoV2 
infection presented in our study showed that the majority of 
patients were men (67.9%), smokers (55.6%), and, in 
average, 66.47 years old (range 43–83). The largest number 
of patients had the ECOG PS 1 (50.6%). Most patients 
(83.9%) had at least one comorbidity (arterial hypertension 
in 66.7%, COPD in 8.4%, and diabetes mellitus in 21% of 
patients). According to the histopathological LC type, the 
most common were adenocarcinoma (33.3%), followed by 
squamous cell carcinoma (30.9%), and small-cell LC 
(24.7%). Regarding the stage of the disease, 63% of the 
patients were in stage III, while 33.3% were in stage IV at 
the time of the confirmed COVID-19. Metastases were most 
often localized in the contralateral lungs and pleura (14.8%), 
brain (6.2%), and the bones and liver (3.7% each). This 
result is comparable to the average demographic data of LC 
patients in the world 22. 

In a study by Luo et al. 23 from the Memorial Sloan 
Kettering Cancer Center (MSKCC), which included 102 
patients with diagnosed LC and COVID-19, 52% were 
women. The mean age was 68 years (range 31–91), 64% were 
smokers, and 72% had active or metastatic LC. The global 
registry for patients with LC and confirmed COVID-19 
TERAVOLT (Thoracic Cancers International COVID-19 
Collaboration) initially included a total of 200 patients from 21 
countries 24 and is expanded to 1,012 patients 25. The patients 
were predominantly men (70.5%), current or former smokers 
(81.1%), with NSCLC (non-small-cell LC) (75.5%) in the 
metastatic stage (73.5%) with comorbidities (83.8%) 24, 25. 

The mortality rate in our study was 19.8%, which 
corresponds with most of the available results. Most of the 
available data suggest that mortality from COVID-19 in 
patients with malignancy is 25% to 30%, but not for all types 
of cancer equally 9, 16, 26, 27. The results indicate that patients 
with LC and hematological malignancies have the highest 
risk of death from COVID-19 28, 29. According to data from 
Wuhan, China. 16, active anticancer treatment administered 
14 days before SARS-CoV-2 infection in 28 cancer patients, 
statistically significantly increased the risk of severe 
COVID-19 outcomes (HR 4.079, p = 0.037), with a mortality 
rate of 28.6%. Dai et al. 30 presented the treatment results of 
immunotherapy-treated LC patients infected with SARS 
CoV2. Although the study had a small number of patients, 
the mortality rate was 66.7%. Luo et al. 23 observed a 
mortality rate of 25% and revealed that pulmonary 
comorbidities such as COPD or smoking history were most 
associated with poor disease outcomes. However, according 
to their results, anticancer treatment, radiotherapy, or 
surgery, as well as the presence of the active and metastatic 
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disease, did not affect the most severe outcome of COVID-
19. However, some studies have shown significantly lower 
mortality in this population. Calles et al. 28 published the 
results of a study of 23 LC patients who received systemic 
anticancer therapy where the mortality rate of COVID-19 
was 2.1%, with no difference concerning the type of 
oncological treatment. 

All patients included in this study were treated with 
systemic anticancer therapy or radiotherapy at the time of 
diagnosis of COVID-19. The highest number of deaths was in 
patients treated with radiotherapy – 8 (9.8%) patients, followed 
by patients receiving chemotherapy – 5 (6.17%) patients, but no 
statistically significant correlation between the type of oncology 
therapy and mortality was observed (p = 0.973). 

Results of the impact of the type of oncology treatment 
on the outcome of COVID-19 are diverse, and the approach 
to patients with a diagnosed malignant disease has changed 
under the influence of the ongoing pandemic. The results of 
the TERAVOLT study showed an increased risk of death from 
COVID-19 for patients with LC treated with chemotherapy 
(hazard ratio-HR 1.71) but not in patients treated with 
immunotherapy or targeted therapy (HR 1.04) 24, 25. A 
retrospective study of Memorial Sloan Kettering conducted 
on LC patients and COVID-19 showed that, although 
mortality was 25%, anti-cancer therapy had no effect on poor 
outcomes 23. Lee et al. 31 published the results of a large 
cohort study involving 800 patients. They reached a 
mortality rate of 27% in 281 patients with active cancer 
treated with chemotherapy one month before COVID-19. As 
the mortality rate in patients not treated with chemotherapy 
was 29%, the authors concluded that chemotherapy was not a 
significant risk factor for mortality from COVID-19. 

These results suggest that anticancer treatment does 
not increase mortality from COVID-19. The study includ-
ed patients with different types of cancer, a wide range of 
anticancer treatments, as well as the impact of comorbidi-
ties, which may be limiting factors in interpreting the re-
sults. 

According to an analysis conducted by Luo et al. 23, 
which included only patients with LC, immunotherapy 
associated with smoking status was an independent predictor 
of poor outcomes of COVID-19. The study from the Gustave 
Roussy Center in Paris included 137 cancer patients with 
COVID-19. Among those patients, 12 (10.1%) had LC and, 
in univariate analysis, chemotherapy treatment in the last 3 
months significantly increased the risk of clinical 
deterioration with HR 2.60 (p = 0.006), while chemotherapy 
or immunotherapy were without the effect 32. 

In our study, univariate analysis showed a statistically 
significant correlation between mortality and the ECOG PS (p = 
0.011). It is known that clinic characteristics of the patient 
certainly affect the outcome of the disease, and the ECOG PS is 
only one of them. In the study by Kuderer et al. 13, an increased 
risk of severe complications in patients with COVID-19 was 
associated with an ECOG higher than 2. In the largest 
multicenter retrospective cohort study from China, which 
included 13,077 patients with COVID-19, 23 were with LC. In 
this subgroup of patients, the mortality rate was 39%. This study 
also confirmed that the ECOG PS ≥ 2, metastatic stage of 
disease, and older age were associated with an increase in 
mortality rate 12. In the already mentioned study by Barlesi et al. 
32, conducted by the Gustave Roussy Center, multivariate 
analysis confirmed a statistically significant effect of the ECOG 
PS on the poor outcome with HR 3.9 (p = 0.008). 

Treatment of patients with LC during the COVID-19 
pandemic should include careful and regular monitoring of 
clinical and radiological changes, more so than in patients 
with other types of malignancies. It is recommended that 
cancer patients be tested for SARS-CoV-2 at the beginning 
of treatment and during therapy in case of clinical suspicion 
of COVID-19 33. 

Our study has several limitations. This trial was conduct-
ed in a single institution as a retrospective study with a limited 
follow-up period. A possible underestimation of the actual in-
cidence of COVID-19 in our study population may be due to 
false-negative RT-PCR tests, as well as the inability to display 
patients diagnosed outside of our hospital system. We did not 
include patients with an active disease without specific cancer 
therapy (eg, patients receiving the best supportive care) in the 
definition of an “at-risk” population. The impact of COVID-19 
on these patients is an important area for future research. 

Conclusion 

The COVID-19 pandemic affected all aspects of the 
management of LC patients. The diagnostic and therapeutic 
approach to patients with LC has been changed due to 
incoherent and insufficient data. The biological and clinical 
aggressiveness of this type of cancer generally does not allow 
discontinuation or delay of specific anticancer treatment. 
Careful monitoring of the clinical condition and radiological 
status of LC patients on active treatment during a pandemic is 
highly recommended. Research on a larger number of patients 
is needed to make recommendations for optimal measures to 
reduce patient exposure to COVID-19, best treatment 
strategies, and safe implementation of anticancer procedures. 
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