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COVID-19 epidemiology



COVID-19 epidemiology



• Impact of Covid-19 pandemic 
• Diagnosis, Treatment

• Mortality
• Impact of cancer treatment
• Vaccination

Lung cancer
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COVID-19 mortality rate in cancer patients

Kulkarni et al. J Cancer Metastasis Treat 2021;7:31

11~28% 14~55%



COVID-19 mortality 
rate in cancer patient

• Overall : 11.4~61.5%

• Lung cancer : 18.2~54.5%

• Other solid cancer : 6.8~24.7%

ZHANG, Hua, et al. JNCI: Journal of the National Cancer Institute, 2021, 113.4: 371-380.



COVID-19 patients with thoracic malignancy

Passaro A, et al. J Immunother Cancer 2021;9:e002266. doi:10.1136/jitc-2020-002266

• Mortality rate : 24~47%

• Hospitalization rate : 62~72%

• Mechanical ventilation : 18~25%



All-Cause Mortality Rate With COVID-19

VÁ RNAI, Csilla, et al. JAMA network open, 2022, 5.2: e220130-e220130.



COVID-19 in lung cancer patients

Vulnerable to 
severe COVID-19

Immunosuppression 
from cancer and its 
therapy

Frequent 
contacts with 
the healthcare 
system

Disruption 
of routine 
clinical care

Baseline 
poor lung 
function

Smoking

Advanced 
age

Comor
bidities

AEs -
pneumo
nitis



Factors associated with severe COVID-19 
in cancer patients

Kulkarni et al. J Cancer Metastasis Treat 2021;7:31

Age, Male gender
Smoking
Comorbidities

ECOG
Cancer status

Cytotoxic chemotherapy
Use of steroids



COVID-19 in patients with lung cancer

LUO, Jia, et al. Annals of Oncology, 2020, 31.10: 1386-1396.



COVID-19 in patients with lung cancer

LUO, Jia, et al. Annals of Oncology, 2020, 31.10: 1386-1396.
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COVID-19 outcome according to cancer treatment

ZHANG, Hua, et al. JNCI: Journal of the National Cancer Institute, 2021, 113.4: 371-380.



COVID-19 mortality ↔ anticancer treatment

LEE, Lennard YW, et al. The Lancet, 2020, 395.10241: 1919-1926.



Impact of cancer therapy on COVID-19 severity

LUO, Jia, et al. Annals of Oncology, 2020, 31.10: 1386-1396.

• PD-(L)1 blockade ± chemotherapy 
: No association with increased severity of COVID-19

• Chemotherapy, TKI : No impact of severity



COVID-19 outcomes in thoracic cancer patients

• 1012 patients from 20 countries 

• 65% on treatment - 38% chemotherapy, 26% ICI, 16% TKI

• Only 33% of patients continued their oncology treatment after 
infection 

• Increased risk of death: age ≥65 (OR 1.53 CI 1.11-2.1), active 
smoking (OR 2 CI 1.3-3), higher stage of cancer (OR 1.9 CI 1.3-2.7), 
ECOG PS ≥2 (OR 3.7 CI 2.7-5), steroids prior to COVID diagnosis 
(OR 1.8 CI 1.2-2.7) 

• Chemotherapy and TKI therapy use were not and interestingly 
patients on immunotherapy appeared to be at decreased risk for 
mortality (OR 0.6 CI 0.5-0.97).

ESPINAR, J. Baena, et al. Annals of Oncology, 2020, 31: S1204-S1205.



COVID-19 outcomes in patients ± cancer 

CHAVEZ-MACGREGOR, Mariana, et al. JAMA oncology, 2022, 8.1: 69-78.

N=507307 patients
Patient without cancer = 493020
Patient with cancer

with no recent treatment = 9991
with recent treatment = 4296



CHAVEZ-MACGREGOR, Mariana, et al. JAMA oncology, 2022, 8.1: 69-78.

COVID-19 outcomes in patients with cancer 



Chemotherapy and COVID-19 Outcomes in
Patients with cancer

• 309 patients

• Cytotoxic chemotherapy administration was not 
significantly associated with a severe or critical COVID-19 
event (HR, 1.10; 95% CI, 0.73 to 1.60). 

• Hematologic malignancy was associated with increased 
COVID-19 severity (HR, 1.90; 95% CI, 1.30 to 2.80). Patients 
with lung cancer also demonstrated higher rates of severe 
or Critical COVID-19 events (HR, 2.0; 95% CI, 1.20 to 3.30). 

• Lymphopenia at COVID-19 diagnosis was associated with 
higher rates of severe or critical illness (HR, 2.10; 95% CI, 
1.50 to 3.10). 

• Patients with baseline neutropenia 14-90 days before 
COVID-19 diagnosis had worse outcomes (HR, 4.20; 95% 
CI, 1.70 to 11.00). 

JEE, Justin, et al. Journal of Clinical Oncology, 2020, 38.30: 3538-3546.



COVID-19 mortality in cancer patients 
undergoing chemotherapy or immunotherapy

VÁ RNAI, Csilla, et al. JAMA network open, 2022, 5.2: e220130-e220130.

• 2515 Patients

• No association between higher 
mortality and receiving 
chemotherapy in the 4 weeks 
before COVID-19 diagnosis

• Association between lower 
mortality and receiving 
immunotherapy in the 4 weeks 
before COVID-19 diagnosis was 
observed (immunotherapy vs 
no cancer therapy: OR, 0.52; 
95%CI, 0.31-0.86)

Association between higher mortality and 
chemotherapy in patients with hematological cancer
→ reclassification of immunomodulatory treatments
into a separate category (58 patients)



Effect of Neutropenia and Filgrastim (G-CSF) 
on Cancer Patients With COVID-19 Infection

• 379 actively treated 
cancer patients with 
COVID-19 

ZHANG, Allen W., et al. Clinical Infectious Diseases, 2022, 74.4: 567-574.
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Immune responses by COVID-19 vaccines

FENDLER, Annika, et al. Nature Reviews Clinical Oncology, 2022, 1-17.

mRNA vaccines 
(including BNT162b2 
and mRNA-1273) 

Adenoviral vector vaccines 
(including ChAdOx1, 
Ad26.COV2.S and Sputnik V) 

Protein-based vaccines 
(including NVX-
CoV2373)

Attenuated virus vaccines 
(including CoronaVac and 
BBIBP-CorV) 



Risk factors for reduced antibody response 
after vaccination

FENDLER, Annika, et al. Nature Reviews Clinical Oncology, 2022, 1-17.

• Reduced antibody response in solid tumor
- Advanced age
- Male sex
- Metastatic disease

• mRNA vaccines are more effective than 
adenovirus-vectored vaccines in cancer patients



Risks of reduced antibody responses after COVID-19 
vaccination associated with cancer treatments

Recent chemotherapy (defined variably as receiving 
chemotherapy from within 28 days to within 6 months 
of vaccination) has been repeatedly identified as a risk 
factor for lower seroconversion and neutralizing 
responses

The timing of the vaccination with regard to the 
schedule of ongoing chemotherapy does not seem to 
affect seroconversion

Avoid administering vaccines and chemotherapy on the 
same day to minimize the risks of overlapping acute 
adverse effects, but do not reschedule cancer therapies

FENDLER, Annika, et al. Nature Reviews Clinical Oncology, 2022, 1-17.



Serologic response to COVID-19 vaccine (BNT162b2)

GOUNANT, Valérie, et al. Journal of Thoracic Oncology, 2022, 17.2: 239-251.



Efficacy of SARS-CoV-2 vaccine in patients 
with thoracic cancer

• Of the 269 serologic results available beyond day 14 after the second vaccine dose
administration, 17 patients (6.3%) were still negative (<50 arbitrary units/mL, whereas 
34 (11%) were less than 300 arbitrary units/mL (12.5th percentile). 

• In multivariate analysis, only age (p < 0.01) and long-term corticosteroid treatment (p 
=0.01) were significantly associated with a lack of immunization. 

• A total of 30 patients received a third vaccine dose, with only three patients showing 
persistently negative serology thereafter, whereas the others exhibited clear 
seroconversion.

GOUNANT, Valérie, et al. Journal of Thoracic Oncology, 2022, 17.2: 239-251.



COVID-19 vaccination (mRNA-1273) in patients 
receiving treatment for solid tumors

OOSTING, Sjoukje F., et al. The Lancet Oncology, 2021, 22.12: 1681-1691.

• No new safety signals were observed. 

• Grade 3 or worse serious adverse events occurred in no participants in cohort A, 
three (2%) of 137 patients in cohort B, six (2%) of 244 patients in cohort C, and one 
(1%) of 163 patients in cohort D, with four events (two of fever, and one each of 
diarrhea and febrile neutropenia) potentially related to the vaccination. 

• There were no vaccine-related deaths.



COVID-19 vaccine in patients with cancer 
treated with ICIs

WAISSENGRIN, Barliz, et al. The Lancet Oncology, 2021, 22.5: 581-583.



CHEN, Yu-Wei, et al. European Journal of Cancer, 2021, 155: 291-293.

• After a minimum of 30 days of follow-up from the second dose of vaccine, zero of 
the 84 (95% CI, 0.0%-4.5%) patients had exacerbation of previous irAEs or 
diagnosis of new irAEs. One patient died during the 30-day follow up due to 
cancer progression.

• No signal of increased risk of development or exacerbation of irAEs after mRNA 
COVID19 vaccination (either the Pfizer-BioNTech or Moderna vaccine) among 
cancer patients who were on active treatment with ICIs.

mRNA vaccines and immune-related adverse 
events in cancer patients treated with ICIs



• After investigating 
the 152,748 adverse 
events in the VAERS

• Only six adverse 
events, which were 
suspicious for irAEs
following COVID-19 
vaccine 
administration

mRNA vaccines and immune-related adverse 
events in cancer patients treated with ICIs

CHEN, Yu-Wei, et al. European Journal of Cancer, 2021, 155: 291-293.



Cancer patients’ willingness to take COVID-19 vaccination

CHUN, June Young, et al. Cancers, 2021, 13.15: 3883.

NGUYEN, Mike, et al. Asia‐Pacific Journal of Clinical Oncology, 2022.

1073 respondents
• 84% : positive intent
• 10% : undecided
• 6% : negative attitudes



Positive predictive factors associated with vaccination

• Male gender

• Older age

• Obesity

• Previous influenza vaccination history

• Absence of cancer recurrence
(no current anticancer treatment)

• Time since cancer diagnosis over 5 years
(longer time since cancer diagnosis)

CHUN, June Young, et al. Cancers, 2021, 13.15: 3883.

NGUYEN, Mike, et al. Asia‐Pacific Journal of Clinical Oncology, 2022.



Recommendations of the NCCN Advisory 
Committee on COVID-19 Vaccination 

2021_covid-19_vaccination_guidance_v5-0, NCCN

• Due to short periods of 
neutropenia among solid 
tumor malignancies, 
granulocytopenia is not 
used for timing of 
vaccination

• In patients receiving 
chemotherapy, optimal 
timing of vaccination in 
relation to cycles of 
chemotherapy is unknown.



Lung cancer

• Mortality

• Impact of cancer treatment

• Vaccination
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In COVID-19 pandemic…
Interfere 

with initial 
diagnosis

Delayed 
treatment

Worse 
outcome



During-COVID vs. Before-COVID

• Lung cancer diagnosis has been 
affected during the COVID-19 
pandemic 

• Fewer cases diagnosed and 
more symptomatic disease 
compared to 2019, which seems 
to be associated with worse 
outcomes.

REYES, R., et al. Journal of Thoracic Oncology, 2021, 16.3: S141.



Impact of COVID-19 pandemic on diagnosis of 
new cancers

ENGLUM, Brian R., et al. Cancer, 2022, 128.5: 1048-1056.

• Substantial reductions in 
procedures used to 
diagnose cancer

• Subsequent reductions 
in new diagnoses of 
cancer across the 
United States



COVID-19 impact on DELAYing diagnostic-
therapeutic pathways of lung cancer patients 
in Italy (COVID-DELAY study)

CANTINI, Luca, et al. ESMO open, 2022, 7.2: 100406.



Patients delays in COVID-19 era

• 161 cases of lung cancer SHA, Zhou, et al. Ann Palliat Med, 2020, 3373-3378.

FUJITA, Kohei, et al. Thoracic cancer, 2020, 11.10: 2983-2986.

CTx+ICI

8.3%

ICI monotherapy

13.6%
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The Goal of lung cancer patients during the 
COVID-19 pandemic

To minimize the risk of patient 
exposure as well as the risks 
of complication should they 
contact COVID-19

To diagnose and manage 
lung cancer, which has a high 
risk of mortality



코로나19 상황에서 폐암환자 진료에 대한 권고사항

• 코로나 19의 증상에 대해 환자에게 알려야 하며 암환자는 정상인에 비해 면역기
능이 저하되어 있는 경우가 많아 적절한 손씻기 등 개인 위생을 강조하는 한편, 
대중에 대한 노출을 최소화하도록 합니다. (대한폐암학회)

• 코로나 19의 대유행 단계에서 감염의 위험이 높은 환자는 외래진료를 통한 검사
및 투약을 권장하며 가능하다면 병원 방문을 최소화합니다. 진행성 또는 전이성
폐암환자에 대한 항암치료나 방사선 치료는 현 시점에서는 연기할 필요는 없습
니다. (대한폐암학회)

• 과거 암치료 시행 후 완치되거나 경과관찰 중인 환자는 현 시점에서 예정된 검사
나 병원 방문을 연기할 필요는 없다. 단, COVID-19의 확산으로 지역사회 내 의료
자원이 부족한 경우 검사 및 외래 방문을 연기할 수 있다. (대한암학회)



ESMO guideline - Outpatients

High Priority Medium Priority Low Priority

Outpatients • New diagnosis of 
stage ≥ II invasive LC
with disease-related 
symptoms

• Visits for treatment 
administration

• New diagnosis of 
stage I LC

• Follow-up for patients 
at high risk of relapse

• Symptoms from 
treatment: convert to 
telemedicine visits 
where possible

• Follow-up for patients 
at low/intermediate 
risk of relapse

• Psychological support: 
convert to 
telemedicine



Surgery - ESMO guideline 

High Priority Medium Priority Low Priority

Surgery • Surgery for T2N0, 
resectable

• T3/T4, resectable N1/N2

• Drainage ± pleurodesis 
of pleural and/or 
pericardial effusion

• Surgery for T1AN0

• Solid nodules or solid 
components in partially 
solid nodules >500 mm3, 
pleural solid nodules > 
1 cm, a volume 
doubling time <400 
days, new solid 
component in a 
previously nonsolid 
nodule

• Surgery for pure GGO 
nodule (T1a)

• Diagnostic workup or 
resection of 
nodules >500 mm3 with 
a known volume 
doubling time >600 
days



Surgery

• In the early phase of the pandemic, many hospitals were forced to delay surgical 
procedures due to shortages of personal protective equipment (PPE) and ICU beds and 
overwhelming numbers of COVID-19 patients. Some centers suggested postponing 
nonurgent surgical treatments for NSCLC or to consider nonsurgical treatment approaches 
using stereotactic body radiation therapy (SBRT) 

• Perioperative COVID-19 has been associated with mortality rates as high as 10%–24% in 
the overall surgery population.

• For patients undergoing surgery for lung cancer, the UK Lung Cancer Coalition’s Clinical 
Advisory Group stated that increased mortality as high as 40%–50% has been seen in 
patients who contracted COVID-19 following surgery for lung cancer.

• To reduce the risk of operation during the incubation period for COVID-19, patients should 
receive COVID-19 testing prior to surgery

PASSARO, Antonio, et al. Journal for immunotherapy of cancer, 2021, 9.3.

BERZENJI, Lawek, et al. Cancers, 2022, 14.5: 1334.



Surgery

• The ESMO recommends keeping all NSCLC surgeries as a priority and that surgical 
delays should not last more than 6–8 weeks.

• The ASCO recommends clinicians and patients make individual determinations of risk 
and benefit in proceeding with surgery.

• The American College of Surgeons has published guidelines on triaging elective 
cases for surgical care during the COVID-19 pandemic.

PASSARO, Antonio, et al. Journal for immunotherapy of cancer, 2021, 9.3.



ACS COVID-19 Guideline

• Phase I. Semi-Urgent Setting (Preparation Phase): Few COVID 19 patients, hospital resources 
not exhausted, institution still has ICU vent capacity, and COVID trajectory not in rapid escalation phase 

➢ Surgery restricted to patients likely to have survivorship compromised if surgery not performed 
within next 3 month

• Phase II. Urgent Setting: Many COVID 19 patients, ICU and ventilator capacity limited, OR supplies limited 
or COVID trajectory within hospital in rapidly escalating phase

➢ Surgery restricted to patients likely to have survivorship compromised if surgery not performed 
within next few days

• Phase III.: Hospital resources are all routed to COVID 19 patients, no ventilator or ICU capacity, OR supplies 
exhausted. 

➢ Surgery restricted to patients likely to have survivorship compromised if surgery not performed 
within next few hours

American College of Surgeons. COVID-19 Guidelines for Triage of Thoracic Patients 2021. Available 

online: https://www.facs.org/covid-19/clinical-guidance/elective-case/thoracic-cancer



Phase I. Semi-Urgent Setting 

• Cases that need to be done as soon as feasible 

(recognizing status of hospital likely to progress over next few weeks)
• Solid or predominantly solid (>50%) lung cancer or presumed lung cancer >2cm, 

clinical node negative 

• Node positive lung cancer 

• Post induction therapy cancer 

• Chest wall tumors of high malignant potential not manageable by alternative therapy 

• Staging to start treatment (mediastinoscopy, diagnostic VATS for pleural dissemination) 

• Patients enrolled in therapeutic clinical trials

American College of Surgeons. COVID-19 Guidelines for Triage of Thoracic Patients 2021. Available 

online: https://www.facs.org/covid-19/clinical-guidance/elective-case/thoracic-cancer



Phase I. Semi-Urgent Setting 

• Cases that should be deferred
• Predominantly ground glass (< 2 cm 

• Indolent histology (e.g. carcinoid, slowly enlarging nodule) 

• Thymoma (non-bulky, asymptomatic) 

• Pulmonary Oligometastases - unless clinically necessary for pressing therapeutic or 
diagnostic indications (i.e. surgery will impact treatment) 

• Patients unlikely to separate from mechanical ventilation or likely to have 
prolonged ICU needs (i.e. particularly high-risk patients) 

• Tracheal resection (unless aggressive histology) 

• Bronchoscopy 

• Tracheostomy

American College of Surgeons. COVID-19 Guidelines for Triage of Thoracic Patients 2021. Available 

online: https://www.facs.org/covid-19/clinical-guidance/elective-case/thoracic-cancer



Phase I. Semi-Urgent Setting 

• Alternative treatment approaches to be considered 

(assuming resources permit)
• If eligible for adjuvant therapy, then give neoadjuvant therapy  

(e.g. chemotherapy for 5cm lung cancer) 

• Stereotactic Ablative Radiotherapy (SABR)

• Ablation (e.g. cryotherapy, radiofrequency ablation) 

• Nonsurgical staging (EBUS, Imaging, Interventional Radiology biopsy) 

• Extending chemotherapy (additional cycles) for patients completing a planned 
neoadjuvant course

American College of Surgeons. COVID-19 Guidelines for Triage of Thoracic Patients 2021. Available 

online: https://www.facs.org/covid-19/clinical-guidance/elective-case/thoracic-cancer



Phase II. Urgent Setting

• Cases that need to be done as soon as feasible 

(recognizing status of hospital likely to progress over next few days) 
• Tumor associated infection – compromising, but not septic (e.g. debulking for post 

obstructive pneumonia) 

• Management of surgical complications (hemothorax, empyema, infected mesh) –
in a hemodynamically stable patient 

• Cases that should be deferred
• All thoracic procedures typically scheduled as routine/elective

American College of Surgeons. COVID-19 Guidelines for Triage of Thoracic Patients 2021. Available 

online: https://www.facs.org/covid-19/clinical-guidance/elective-case/thoracic-cancer



Radiation therapy - ESMO guideline 

High Priority Medium Priority Low Priority

Radiation • Unresectable stage II-III 
not feasible for CT

• Life-threatening 
conditions (SVC 
obstruction, hemoptysis, 
spinal cord compression)

• SABR-SBRT for stage I

• Adjuvant PORT for R1

• PCI in limited stage SCLC

• Palliative RT for 
symptomatic patients

• Adjuvant PORT for N2 
R0

• PCI in extensive stage 
SCLC may be replaced 
by MRI active 
surveillance



Radiation therapy - ESTRO-ASTRO consensus

GUCKENBERGER, Matthias, et al. Radiotherapy and Oncology, 2020, 146: 223-229.

Would you recommend postponing the 
initiation of treatment by 4-6 weeks?

Stage I NSCLC Yes: 43%

No: 57%

Stage III NSCLC Yes: 4%

No: 96% (strong consensus)

PORT NSCLC Yes: 82% (strong consensus)

No: 18%

LS SCLC Yes: 11%

No: 89% (strong consensus)

PCI SCLC Yes: 70% (consensus)

No: 30%

Palliative NSCLC Yes: 4%

No: 96% (strong consensus)



GUCKENBERGER, Matthias, et al. Radiotherapy and Oncology, 2020, 146: 223-229.

Would you recommend hypofractionating
beyond your usual fractionation?

Stage I NSCLC Yes: 50%

No: 50%

Stage III NSCLC Yes: 46%

No: 54%

PORT NSCLC Yes: 29%

No: 71% (consensus)

LS SCLC Yes: 33%

No: 67% (consensus)

PCI SCLC Yes: 7%

No: 93% (strong consensus)

Palliative NSCLC Yes: 89% (strong consensus)

No: 11%

30 Gy in 10 Fx over 2 weeks 
→ 20 Gy in 4 Fx (30%)

17 Gy in 2 Fx (37%)
8-10 Gy in 1 Fx (33%)

45-54 Gy in 3 Fx, 48 Gy in 4 Fx
→ 30-34 in 1 Fx: 90% support 
if choosing hypofractionation

Radiation therapy - ESTRO-ASTRO consensus



Change to treatment in COVID-19 era

BANFILL, Kathryn, et al. Clinical Oncology, 2022, 34.1: 19-27.

Median number of fractions of 
radiotherapy: 15 Fx vs. 20 Fx, p <0.001



High Priority Medium Priority Low Priority

Early stage LC • Adjuvant CT in T3/4 or N2, 
young and fit patients

• Neoadjuvant CT for stage II
• Concomitant CT-RT for 

SCLC stage I/II

• Adjuvant CT in T2b-T3N0 
or N1

• Adjuvant CT for stage 
T1A-T2bN0 with negative 
prognostic features

• Adjutant CT for elderly or 
pts with comorbidities

Locally 
advanced LC

• Neoadjuvant CT for NSCLC 
stage III

• Concomitant CT-RT for 
SCLC or Unresectable 
NSCLC stage III

• Starting consolidation 
durvalumab (within 42 days)

Chemotherapy - ESMO guideline 



High Priority Medium Priority Low Priority

Metastatic LC • 1st line treatment
• Start 2nd line treatment in 

symptomatic and 
progressive disease pts

• Anti-PD-(L)1 scheduled 
cycles my be 
modified/delayed using 4-
or 6-weekly dosing

• Consider oral CT instead of 
intravenous

• Start 2nd and later lines 
treatment in asymptomatic 
pts

• For pts ongoing with IO 
from more than 12/18 
months, consider enlarging 
intervals

• Consider discontinuation of 
IO after 2 years of 
treatment

Chemotherapy - ESMO guideline 



Immunotherapy

• Early in the pandemic, there was concern that immune checkpoint inhibitors (ICIs) may 
worsen the complications of COVID-19. The concern was that ICIs may increase the 
cytokine storm causing ARDS of COVID-19, as well as the possibility of overlapping 
pneumonitis from ICIs and COVID-19.

• ICIs alone, without chemotherapy, had outcomes equivalent or better to those 
receiving other cancer treatments.

PASSARO, Antonio, et al. Journal for immunotherapy of cancer, 2021, 9.3.



Immunotherapy

• Alternative dosing of immunotherapy regimens, which are administered less frequently, 
can and should be considered. This can limit both patient and provider exposures, 
while retaining efficacy, thereby optimizing the risk–benefit ratio.

• Pembrolizumab 400 mg given every 6 weeks 

• Nivolumab 480 mg every 4 weeks

• Atezolizumab 1680mg every 4 weeks 

• Durvalumab 1500 mg every 4 weeks 

• Pneumonitis present on CT scans for patients with lung cancer has traditionally had a 
differential of immunotherapy pneumonitis, radiation pneumonitis, or progressive lung 
cancer depending on the clinical context. CT findings suggestive of COVID-19 should 
lead to an appropriate infectious workup for COVID-19.

PASSARO, Antonio, et al. Journal for immunotherapy of cancer, 2021, 9.3.



Targeted therapy

• Patients receiving targeted therapies do not have increased risk of death in 
multivariate analysis

• TKIs are known to cause interstitial-like pneumonitis at varying rates and can be 
difficult to distinguish from COVID-19 induced pneumonia.

• The clinical picture of new or progressive cough, dyspnea, and/or fever can also be 
similar. Patients should receive COVID-19 based testing if there is either radiographic 
or clinical concern

PASSARO, Antonio, et al. Journal for immunotherapy of cancer, 2021, 9.3.
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코로나19 확진 폐암환자 진료에 대한 권고사항

• 폐암 환자가 코로나 19로 확진이 되었을 경우 진행 중인 암치료는 중단하고 코로
나 19 치료 여부를 관련 의료진과 상의하여야 합니다. 이후 코로나 19가 완치되
면 암치료를 시작하도록 합니다. (대한폐암학회)

• 암환자가 COVID-19로 확진이 되었을 경우 진행 중인 암치료 (예정된 비응급수술, 
항암치료, 방사선치료)는 중단하고 COVID-19 치료를 선행하는 것에 대해 의료진
과 상의하여야 한다. COVID-19 치료가 선행되어야 하는 경우, 암환자는 고위험군
에 속하기 때문에 병원에 입원하여 치료를 하도록 한다. 이후 COVID-19가 완치
되면 암치료를 시작하도록 한다. (대한암학회)



Surgery in COVID-19 patients

• Patients planned for surgery should undergo RT-PCR testing prior to treatment. 

• If the COVID-19 test is positive, surgical treatment should be delayed for 2 to 3 
weeks or until the patient is asymptomatic. All patients should be tested after their 
isolation period. 

• Physicians and all operating room personnel should be screened daily for fever or 
COVID-19 symptoms. Healthcare providers with symptoms should be tested for 
COVID-19 and be quarantined for 2 weeks if the results are positive.

• In urgent surgical cases, procedures can be performed in specialized negative-pressure 
operating rooms. Surgeons and operating personnel should use full PPE.

• Postoperatively, patients should be treated in negative-pressure isolation rooms. 
Furthermore, the number of visitors should be drastically reduced or visitors should be 
prohibited altogether for patients after surgical treatment during their hospital stay



Recommendations on delay or interruption of 
radiotherapy in COVID-19 patients

GUCKENBERGER, Matthias, et al. Radiotherapy and Oncology, 2020, 146: 223-229.

Time patient is diagnosed as 
COVID-19 positive

Postpone or interrupt RT?

Stage I NSCLC Start of Tx Yes: 96% (Strong consensus)

After start of Tx Yes: 54%

Stage III NSCLC Start of Tx Yes: 100% (Strong consensus)

After start of Tx Yes: 57%

PORT NSCLC Start of Tx Yes: 96% (Strong consensus)

After start of Tx Yes: 68% (Consensus)

LS SCLC Start of Tx Yes: 89% (Strong consensus)

After start of Tx Yes: 48%

PCI SCLC Start of Tx Yes: 93% (Strong consensus)

After start of Tx Yes: 67% (Consensus)

Palliative NSCLC Start of Tx Yes: 74% (Consensus)

After start of Tx Yes: 78% (Consensus)

• Radiotherapy postponement or discontinuation for COVID-19-positive patients 
should always be considered to avoid the exposure of negative patients and health 
care personnel to a risk of infection



Anti-cancer therapy for COVID-19 patients

• No evidence of interaction for surgery, 
targeted therapy, and immunotherapy, 
but have mixed results with respect to 
chemotherapy

• The risk of COVID-19 infection for 
patients with cancer, delays in cancer 
care can also negatively affect patients’ 
cancer course. 

• Decisions about interrupting anti-
cancer treatment in patients with active 
COVID-19 should be based on a 
clinical benefit:risk assessment

https://www.asco.org/covid-resources/patient-care-info/cancer-treatment-supportive-care

Should cancer therapy be delayed in patients 
who are infected with COVID-19?



• It is unclear how long a delay after the infection has resolved may be necessary 
before initiating/restarting anti-cancer therapy

• If the decision was made to interrupt treatment, it should not be resumed until 
symptoms of COVID-19 have resolved and there is some certainty the virus is no 
longer present (e.g., a negative SARS-Cov-2 test)

• The cancer is rapidly progressing and the risk:benefit assessment favors proceeding 
with cancer treatment.

• Initiating/resuming anti-cancer therapy once transmission-based precautions are no 
longer necessary would be reasonable. (The CDC recommends immunocompromised 
individuals with COVID-19 quarantine for 20 days)

https://www.asco.org/covid-resources/patient-care-info/cancer-treatment-supportive-care

Anti-cancer therapy for COVID-19 patients



Targeted therapy in COVID-19 patient

• A case report: lung cancer 
patient infected with SARS-
CoV-2 continued targeted 
therapy with stable cancer 
control and recovered from 
pneumonia after kaletra
(lopinavir/ritonavir) treatment 

ZHANG, H., et al. J Thorac Oncol, 2020, 5.



Lung cancer

• Mortality

• Impact of cancer treatment

• Vaccination

• Impact of Covid-19 pandemic

• Diagnosis, Treatment



COVID-19: From Pandemic to Endemic ?
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