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Abstract 
The COVID-19 pandemic, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has 

affected millions of people and has already resulted in hundreds of thousands of deaths, affecting more than 200 

countries. The medical crisis situation experienced has forced clinical decisions that are not always supported by 

hard data. This is even more dangerous in the situation of lung cancer patients, since, lungs are the tissue 

predominately affected by SARS-CoV-2, these patients are potentially more fragile, and are under different 

oncological treatments.In this mini-review we examine the most relevant studies currently available, to manage 

lung cancer patients in the best possible way, reviewing relative risks of patients and specific problems of 

differential diagnosis among COVID-19 and lung cancer, in order to adapt treatment strategies for these patients. 

Overall, larger cohorts of lung cancer patients and specific immune system reports need to be carried out to 

improve patients care. 
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Introduction 

COVID-19 outbreak and risk for lung cancer patients. 
Severe acute respiratory syndrome coronavirus (SARS- 

CoV-2) emerged in Wuhan, China, in December 2019 [1]. The 
resulting illness, COVID-19, has led to an unprecedented 
pandemic situation, all over the world, with thousands of deaths 
reported, involving more than 200 countries. COVID-19 is often 
associated to invasive mechanical ventilation, extrapulmonary 
organ dysfunction and substantial in-hospital mortality [2]. 

Epidemiological data indicates that a huge variability 
between COVID-19 patients, with 81% of patients with mildor 
moderate symptoms, 14% with severe disease and 5% with 
critical condition requiring admission to intensive care unit 
(ICU). Higher morbidity and mortality risk has been described 
in patients older than 65 years old, hypertension, cardiovascular 
disease, diabetes, chronic respiratory disease, renal disease, 
obesity and cancer [3–10]. 

Moreover, patients with cancer may have an additional risk 
of infection with SARS-CoV-2 due to their cancer treatments, 
such as, chemotherapy, immunotherapy, radiation or surgery, 
which are myelosuppressants [11], or immunomodulatory drugs 
[12] and therefore likely to develop a severe event and died of 
COVID-19 [13]. However, other studies have shown no 
association between chemotherapy [10] or immunotherapy 
[14,15] with increased risk of severity ofCOVID-19. 

 
 

As COVID-19 pandemic develops, more studies focused on 
cancer are published. In Liang study on a Chinese cohort, when 
comparing cancer patients with the rest of the cohort, cancer 
patients were older (mean age 63.1 years old vs 48.7), had higher 
smoking history (22% vs 7%) and had higher basal infiltration in 
the computed tomography (CT), however no differences were 
found in sex, baseline symptoms, comorbidities or baseline 
severity of x-ray. Moreover, patients with cancer had higher risk 
of developing severe events, including ICU admission and 
ventilation requirement (39% vs 8%) [16]. Liang et al., also 
describe a higher incidence than expected (0.29%) of patients with 
cancer history, with 18 (1%, CI: 0.61-1.61) out of 1590 cases with 
COVID-19, 5 of them (28%) had lung cancer. 

On the other side, in a study in Italy, with a similar median 
age of 63 year old, hypertension and cardiovascular diseases as 
the most common comorbidities, 4% of patients had chronic 
obstructive pulmonary disease and 8% of patients who were 
admitted to the ICU had an active or prior malignancy [17]. 
Moreover, in a study in New York, with a median age of 65 years 
old, hypertension, diabetes and obesity as the most often 
comorbidities, 6% of patients hospitalized had an active cancer 
[9]. Similar results were found in a larger cohort in Spain with 
preliminary results indicating prevalence of 8.5% [18]. 
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It seems that an irregular consolidation pattern in the CT and 
treatment received in the last 14 days of their ICU admission 
were associated with higher risk of severe events, it was found 
in 53.6% of patients [19], including admission to ICU, invasive 
ventilation requirement or death [16]. Additionally, severe 
COVID-19 clinical syndrome, which is developed in a subset of 
patients and is characterized by respiratory failure or death has 
been attributed to a cytokine storm [20]. 

The analysis of two non-diagnosed COVID-19 cases at the 
time of lung cancer surgery, showed edema, protein exudate, 
focal reactive hyperplasia of pneumocytes with patchy 
inflammatory cellular infiltration, and multinucleated giant cells 
[21] which is similar to histological examinations on COVID- 
19 positive patients without cancer [22]. Although the initial 
phase of the infection in which these cancer patients were 
studied may evolve during COVID-19development. 

Even though it is difficult to have any conclusion, other 
studies had support the lack of information and the vulnerability 
of cancer patients in China [23], as well as in Europe [24] 
including age, gender and comorbidities as COVID-19 related 
deaths. However, larger studies on cancer patients and SARS- 
CoV-2 infected patients, have demonstrated that cancer types, 
cancer stage and cancer treatment contribute to severe events 
development [25,26] as well as tumor status (active, stable or 
progressing) with cancer patients prognosis with COVID-19 
[27]. In our Hospital we have register patients with lung cancer 
and COVID-19 with approximately 25% of mortality, similar to 
Memorial Sloan Kettering Cancer Center Group [28] but inferior 
to TERAVOLT study [13]. These results seem to indicate that 
the mechanism in cancer patients is similar to that observed in 
the generalpopulation. 

Diagnosis of COVID-19 in lung cancer patients. 
It has been described that many COVID-19 patients are 

asymptomatic, however, when symptoms are present these are 
predominantly respiratory symptoms, being the most frequent 
symptom cough (86%) being or not associated to fever[22]. 
From patients with SARS-CoV-2 pneumonia, 7% are adult 
patients critically ill and 5% had respiratory distress that 
required ICU admission [29]. 

We could suspect presence of COVID-19 disease if 
leukopenia or lymphopenia are present, as well as elevated 
transaminases, C-reactive protein, d-dimer, ferritin and lactate 
dehydrogenase [30]. Serological biomarkers associated to 
SARS-CoV-2 infection are describe in Table I [31]. 
Additionally an increase in interleukin 6 can be observed 
during the cytokine storm, that could be indicator of systemic 
disease, including renal or cardiogenic failure [32]. 

Remarkably, many of these symptoms are present in lung 
cancer patients [33], therefore distinguish between lung cancer 
and COVID-19 could be problematic, even more in patients 
without fever. Other symptoms that do not normally 

 
ageusia, among others [34]. To further complicate the 
diagnosis, these alterations might not be present in early 
COVID-19 patients and they might be present in lung cancer 
patients due to the tumor or to the treatment that they are 
receiving [35]. Indeed, the radiological features associated to 
SARS-CoV-2 infection are similar to toxicities caused by 
immunotherapy treatments in lung cancer patients, increasing 
the struggle of COVID-19 diagnosis in these patients [36]. 

Nevertheless, it seems that bilateral ground-glass opacities 
(GGO) on CT might be representative of COVID-19, being 
present between 57% [37] and 98% [38] of patients. 

Patients could also develop consolidation patterns, with or 
without previous GGO implying a worst progression of the 
disease [39,40]. In any case, GGO by itself or consolidation 
patterns happened to be associated with peripheral distribution 
or bilateral involvement [41], but more studies are reporting 
other characteristics [42,43], for example, a reticular pattern of 
interstitial lymphocytic infiltration with many ground-glass 
opacities [44] or others patterns like crazy paving [45]. COVID-
19 infection can cause pleural alterations, including 
lymphadenopathy o pericardial effusion [46], also found in 
advanced lung cancer patients. 

Some additional complications could appear when other 
diseases manifest similar patterns, such as infection by 
Pneumocystis jiroveci, Mycoplasma or others viral diseases, 
non-invasive lung adenocarcinoma, carcinomatous 
lymphangitis, pulmonary alveolar proteinosis, sarcoidosis or 
post-radiotherapy pneumonitis. 

The World Health Organization (WHO) has recommended 
to take a nasopharyngeal swab or a sputum using the 
appropriated packing and shipment and test it using PCR 
technique [47]. In addition, importance of knowing the viral 
load has been demonstrated, since severe cases present 60 times 
more viral load than mild cases[48]. 

To summarize, diagnosis of COVID-19 is crucial and false 
negatives can occur if the infection is recent or if the specimen 
is not collected properly. Therefore, strategies to improve early 
detection and reduce infections are priorities for oncologic care. 

Treatment related adverse effects influence on COVID-19 
diagnosis. 

Specific lung cancer treatment related adverse events 
(TRAEs) are compatible with COVID-19, such as those derived 
from the use of ALK-tyrosine kinase inhibitors (TKIs), EGFR-
TKIs, or Immunotherapy. 

The incidence of pulmonary toxicity in lung cancer patients 
by ALK-TKIs varies from 2 to 6%, although there are 
publications that suggest a higher incidence on Japan origin 
population compared to non-Japan origin population, with 
mortality rates of 0-19% [49]. Accordingly, the incidence of 
Interstitial lung disease (ILD) in Asian patients from the J- 
ALEX study was 8%, while in non-Asian patients from the 



European Journal of Respiratory Medicine 

Eur J Respir Med 2020: 2:2 145 
 

 

 
 

ALEX study ILD was 1% [50,51]. The pattern of 
pulmonaryinvolvement, secondary to ALK-TKIs, is 
usually organized pneumonia with generally good response 
to corticosteroids [52]. The timing of toxicity presentation 
does not help in the differential diagnosis of COVID-19, as 
it can occur from a few days to several months after 
treatment initiation, with the exception of Brigatinib, for 
which some studies have reported few cases of early 
toxicity within the first 7 days of treatment [51– 53]. ILD 
is more frequent in smokers and has been associated to 
renal function reduction, older age, and previous pleural 
effusion [54]. 

The overall incidence of pneumonitis in patients treated 
with EGFR-TKI is 1.12%, this incidence is again higher in the 
Japanese population [55]. Similar differential diagnosis should 
be considered when using Osimertinib, in which an ILD 
incidence of 1-2.37% has been reported [56,57]. It should be 
noted that many drugs studied in the early stages can also 
develop ILD, even before developing obvious symptoms[58]. 

Additionally, about 3-6% of patients receiving 
immunotherapy during SARS-CoV-2 infection, may develop 
immune-related pneumonitis, which raises the question of 
differential diagnosis of COVID-19 [59]. 

COVID-19 treatment for lung cancer patients. 
To date, there is no treatment approved by FDA or EMA for 

COVID-19 patients since none of them have clearly 
demonstrated to be effective and safe. Many clinical trials are 
being developed to solve this issue, but severe adverse events are 
a drawback and the best option for cancer patients is still not 
clear. Occasionally, the lack of suitable treatment for these 
patients is leading us to provide different drugs, without the 
appropriate safety and efficacy required for clinical practice. 

To improve treatment on cancer patients, medical oncology 
societies have developed clinical guidelines to minimize the  
negative impact of the pandemic, classifying patients in three 
groups by their cancer treatment priority (progressive tumors, 
stable tumors and palliative care) [60–62], mostly based on 
common sense rather than objective information[63]. However, 
more data is needed to give our patients the best care. 

Clinical guidelines are very much needed, but as an example 
of the risk that could entails, one of the recommendation is the 
use of prophylactic granulocyte colony- stimulating factor 1 (G- 
CSF-1) [63] when, for example Pembrolizumab plus 
chemotherapy has around 5% of febrile neutropenia. We kindly 
disagree with this suggestion, since the severity of SARS-CoV- 
2 infection seems to be more correlated with a cytokine release 
storm than with conventional sepsis or infection [64] and it could 
be more harmful than beneficial for patients as we do not have 
enough evidence to support it. 

As a matter of fact, there are many case reports of cancer 
patients treated with G-CSF-1 in a context of neutropenic 
infection [65,66], where their severity is more associated to a 
hyper inflammatory syndrome than with a usual sepsis situation, 
and therefore G-CSF-1 for SARS-CoV-2 may notbe useful and 

 
even harmful for patients [67,68].COVID-19 pandemic is an 

extreme situation where we all need to practice medicine under 
pressure and in stressful ways, being not the best conditions to 
treat our patients with unsafe treatments without enough evidence. 

We should be aware of the limited information that we have 
to generate clinical guidelines, that could cause severe damage to 
the health system, to offer the best health care to the patients, we 
should take into account the demographic characteristics of the 
population, where they live, the incidence of SARS-CoV-2 
infection and the infrastructure of the health system that they can 
access. 

Treatment strategy adapted to COVID-19 pandemic. 
Medical oncologists should take special considerations to 

know the situation of each patient, their specific risk 
circumstances, and ameliorate their SARS-CoV-2 infection, to 
the extent possible without affecting their cancer care. 

With few studies including lung cancer and COVID-19 
patients, seems wise to adapt and modify each situation not only 
depending on the patient circumstances, but also regionally, 
depending on pandemic context [63]. At the clinical practice, 
we have changed administration of drugs extending their lapse 
time but it is crucial to differentiate between being at the peak 
of the incidence curve, with excessive affected patients and 
difficulties in performing quality medical attention, and other 
gentler pandemic scenarios. Lung cancer targeted treatment 
could be maintained due to their efficacy and in the case of 
starting a new treatment, the ones with lower risk of ILD should 
be selected. 

However, there are some common considerations in the 
management of cancer patients that can be made, such as; 
temperature testing, preparing patients that need to be admitted 
in ICU, limiting the access to relatives for visiting, creating a 
special organization to track potential infected patients, 
establishing a security distance between patients and medical 
oncologist or including online consultation to avoid exposure to 
infection among others [69]. 

Additionally, in this exceptional situation where patients 
are developing an aggressive systemic disease, is essential to 
treat patients as soon as possible, use the UCI appropriately and 
test for possible pathogens associated. Importantly, these 
measures should be included in routine practice together with 
diagnostic test for SARS-CoV-2 infection and serological test 
for immune status, due to their importance, and more so in 
patients with cancer considering their vulnerability condition 
[25]. 

Whether COVID-19 diagnosis is confirmed, medical 
oncologist should consider benefits and risk of their cancer 
patients having in consideration many factors, such as infection 
incidence, clinical characteristics of patients, local population 
and health system structures, if hospitals are well equipped with 
not many COVID-19 patients, oncologic treatment should 
continue, otherwise if resources are limited, only oncologic 
emergencies with higher risk of mortality and morbidity should 
be treated. 
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Surgeries on lung cancer patients with COVID-19. 
It has been described that asymptomatic patients, who 

underwent elective surgery during the SARS-CoV-2 
incubation period, developed COVID-19 symptoms after 
surgery and later on, they were diagnosed with COVID-19 by 
PCR. These patients received various surgical treatments, 
catalogued according to the level of complexity, with 58.8% 
of patients being level 3 with moderate risk and technical 
difficulty, including thoracoscopies with lobectomy. Fifteen 
of 34 (44%) patients required ICU admission, a proportion 
significantly higher than patients with SARS-CoV-2 infection 
and no surgery, which is usually around 26%. 

This information suggests that surgical procedures can 
accelerate and exacerbate COVID-19 progression. Regarding 
mortality, 20.6% of patients, who underwent surgery, died, a 
much higher rate than expected in this type of surgeries (all of 
them level 3, such as lobectomies), which is usually situated 
around 2% [70]. 

Nevertheless, another feature of interest are the 
implications of delaying elective surgeries in the treatment of 
cancer. According to a recently published estimation model 
[71], a 6-month surgery delay, would cause a reduction of 27% 
in survival rate for stage I, 33.7% for stage II and 28.9% for 
stage III patients, for lung cancer patients between 60-69 years 
old.For all these reasons, it seems quite advisable and prudent 
to establish a prior diagnosis of COVID-19 and in case of 
positivity, establish a period of quarantine before proceeding 
with an elective surgery of this type. 

Life after the pandemic's peak. 
The circumstances described here make it necessary to 

take medium to long-term actions after the initial pandemic peak. 
Patients` infection status must be available at the beginning of 
the oncological treatment or its resumption, either by 
serological, PCR, or both tests, depending on the results 
obtained. 

Neutralizing antibodies play an important role at different 
levels, from direct protection against viral infection and the 
disease evolution in the patient, to determine their current 
infection status, and even for the development of treatments 
based on recovered- patients plasma [21], as well as, for testing 
effectiveness of new vaccines [72]. Therefore, learning about 
how SARS-CoV-2 neutralizing antibodies evolve during the 
course of COVID-19 disease in this pandemic is crucial (Table 
II). 

The average seroconversion time of IgG and IgM detected 
by ELISA is about 17-20 days, respectively, up to 30 days after 
infection [73], with possible variations in the two-phase course 
of the IgG response and potentially fluctuations due to the use of 
corticosteroids [74]. However, once again, we have very little 
evidence. There are studies that associate higher antibody titers 
to older ages. It is estimated that 30% of patients will not develop 
detectable antibody titers after infection with SARS- CoV-2 
[75]. 

It remains to be investigated what risk of re-infection these 
patients have. In patients where IgG after infection is not 
conclusive, other laboratory test involving immune mechanisms 
could be done, such as cytokines measurement or 
characterization of the immune cell response [76]. In any case, 
what is recommended is to carry out tests with a high percentage 
of sensitivity and contrasted specificity [77]. 

 
 

 
Table 1: parameters present at administration or development respiratory distress 

 

Parameters At respiratory distress 

(Rodríguez-Morales AJ et al.) [17] 

At admission in the Hospital 

(Zhang L, et al) [11] 
Decreased albumin 

Elevated C-reactive protein 

Elevated LDH 

Lymphopenia 

75% 

58% 

57% 

43% 

89% 

82% 

50% 

82% 

Bilateral pneumonia 11-100% (X-ray) 

78-100% (CT Scan) 

100% (CT Scan altered) 

78% (Bilateral) 

Table 1I: Recommendations depending on serological outcome 
 

 
PCR 

 
IgM 

 
IgG 

 
Outcome 

 
Recommendation 

- - - No disease 
Avoid risks 

Usual treatment 

+ 

+ 

+ 

+ 

- 

- 

- 

+ 

+ 

- 

+ 

+ 

- 

- 

+ 

+ 

- 

+ 

 
 

SARS-CoV-2 infection at 

different phases of the 

disease progression 

 
Delay chemotherapy until infection is overcome 

Maintain TKIs treatment 

Close monitoring of patient 

Repeat PCR if negative result 

- - + Last phase of disease Usual treatment 
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Conclusion 
To conclude, in this pandemic situation, a collapsed 

healthcare system is causing an impact on diagnosis, 
treatment and mortality of oncologic patients. As we have 
mention along the manuscript, balance between benefits and 
risks for cancer patients is crucial. Therefore, medical 
oncologist are the ones that should decide if cancer patients 
during COVID-19 pandemic will benefit from oncologic 
treatments, their morbidity and mortality risks caused by 
SARS-CoV-2 and also consider when telehealth could be of 
useful during follow-up in order to limit possible infections 
during hospitals visits and to protect patients with cancer 
affected by COVID-19 pandemic. 
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