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Abstract 

Background 
Previous work found that during the first wave of the COVID-19 pandemic, 34% of patients with lung 

cancer treated with curative-intent radiotherapy (RT) in the UK had a change to their centre’s usual 

standard of care treatment (Banfill 2021). We present the impact of these changes on patient outcomes. 

Material/methods 
The COVID-RT Lung database was a prospective multicentre UK cohort study including patients with 

stage I-III lung cancer referred for and/or treated with radical RT between April and October 2020. Data 

was collected on patient demographics, RT and systemic treatments, toxicity, relapse, and death. 

Multivariable cox and logistic regression were used to assess the impact of having a change to RT on 

survival, distant relapse and ≥ grade 3 acute toxicity. The impact of omitting chemotherapy on survival 

and relapse was assessed using multivariable cox regression. 

Results 
Patient and follow-up forms were available for 1280 patients. 765 (59.8%) were aged over 70 and 603 

(47.1%) were female. Patients with stage I-II NSCLC who had a change to their RT had no significant 

increase in distant relapse (p=0.859) or death (p=0.884), however did have increased odds of ≥ grade 3 

acute toxicity (p=0.0348). Patients with stage III NSCLC who had a change to their RT had no 

significant increase in distant relapse (p=0.216) or death (p=0.064), however did have increased odds 

of ≥ grade 3 acute toxicity (p<0.001). Patients with stage III NSCLC who had their chemotherapy 

omitted had no significant increase in distant relapse (p=0.0827) or death (p=0.0661). 

Conclusion 
This study suggests changes to RT and chemotherapy made in response to the COVID-19 pandemic 

did not significantly affect distant relapse or survival. Changes to RT, namely increased 

hypofractionation, led to increased odds of ≥ grade 3 acute toxicity. This data is important as 

hypofractionated treatments can help to reduce hospital attendances in the context of potential future 

emergency situations. 

Key words: COVID-19; lung cancer; radiotherapy; reduced fractionation; hypofractionation; 

chemotherapy 



Introduction  

The COVID-19 pandemic put an unprecedented demand on NHS services which in turn affected cancer 

treatments, including radiotherapy [3,4]. The effects of the COVID-19 pandemic on outcomes for 

patients with cancer is of increasing concern. It is known that patients with cancer have higher rates of 

severe disease and death with COVID-19 compared to the general population [5], however evidence is 

still lacking on the indirect impact of COVID-19 on cancer treatments. 

Radiotherapy plays a key role in the treatment of lung cancer, with 25-50% of patients receiving 

radiotherapy at some point during their cancer journey [6]. Radiotherapy alone or in combination with 

chemotherapy and/or immunotherapy is an important treatment modality in the curative-intent setting. 

These patients are particularly vulnerable due to the immunosuppressive nature of treatments and 

multiple comorbidities [7]. Therefore, guidelines were rapidly produced at the start of the pandemic  

with the aim to reduce hospital visits without compromising treatment benefit by using reduced-

fractionation regimens for patients receiving curative-intent radiotherapy [2]. 

COVID-RT lung was a UK data collection initiative that aimed to assess the impact of the COVID-19 

pandemic in patients with stage I-III lung cancer receiving curative-intent radiotherapy [1]. Previous 

analysis reported that 34% of patients had a change to their centre’s usual standard of care treatment 

[1]. 17.5% of patients had a different radiotherapy dose and/or fractionation, generally with an increased 

use of  hypofractionated regimens as was recommended by UK guidelines [2]. In patients with stage III 

disease considered for chemotherapy, 10.7% of patients had this treatment modality omitted, and 6.7% 

had a reduced chemotherapy dose. We present in this paper the impact of these changes to treatment on 

patient outcomes. 



Methods and materials  

COVID-RT Lung is a prospective, multicentre UK cohort study. Data was prospectively collected on 

all patients with stage I-III lung cancer referred for and/or treated with curative-intent radiotherapy 

(biologically equivalent dose >50 Gy) between April and October 2020. The data collection procedure 

has been described previously [1]. For this analysis, the following baseline clinical information was 

extracted from the COVID-RT Lung database on the 25/07/2022: age at the time of treatment; gender; 

histology; stage; baseline Eastern Cooperative Oncology Group (ECOG) Performance Status (PS); 

radiotherapy dose and fractionation; dates of radiotherapy; chemotherapy delivery; and immunotherapy 

delivery. Data was also collected on whether patients had a change to their centre’s standard of care 

treatment pre-COVID-19, radiotherapy treatment, or chemotherapy treatment. The specific changes 

made to radiotherapy and chemotherapy treatment were not recorded. A reduction in systemic treatment 

was defined as a reduced number of planned cycles and/or a reduced dose for any single cycle. Follow-

up data was collected 12 months after the end of treatment, or earlier for acute toxicity or if the patient 

died. Follow-up data was collected on: distant and loco-regional relapse within a year post radiotherapy, 

death, ≥ grade 3 treatment related acute toxicity (toxicity within 3 months of the end of radiotherapy) 

and late toxicity (toxicity from 3 months after the end of radiotherapy) according to CTCAE v5.0 

(oesophageal, pulmonary and cardiac toxicity, infection and chest pain). 

Baseline characteristics were summarised as counts and percentages, and medians with the lower and 

upper quartiles. Age was dichotomised at 70 years in line with the UK Government’s shielding advice. 

Dose per fraction was grouped into < 2 Gy/fraction, 2 Gy/fraction, >2-2.9Gy/fraction, 3-5.9 Gy/fraction 

and ≥ 6 Gy/fraction. These groupings were chosen to highlight different fractionation regimens; 2 

Gy/fraction represents conventional fractionation, and above that moderate to ultra-hypofractionation. 

Patients with a radiological diagnosis of cancer were assumed to have NSCLC. Hazard ratios (HR) and 

95% confidence intervals were estimated to describe the hazard of death, and distant and loco-regional 

relapse for patients who had a change to their radiotherapy dose and/or fractionation, in response to the 

COIVD-19 pandemic, using multivariable cox regression. Regressions were adjusted for age, gender, 

PS, whether the patient received chemotherapy, and radiation dose per fraction. Adjusted odds ratios 

(aOR) and 95% confidence were estimated to describe the risk of developing ≥ grade 3 acute toxicity 

for patients who had a change to their radiotherapy dose and/or fractionation, in response to the COVID-

19 pandemic, using multivariable logistic regression, adjusting for age, gender, PS, whether the patient 

received chemotherapy, and radiation dose per fraction. HRs and 95% confidence intervals were 

estimated to describe the hazard of death and distant relapse for patients who had their chemotherapy 

omitted using multivariable cox regression, adjusting for age, gender, PS, whether the patient had a 

change to their radiotherapy dose/and or fractionation, and radiation dose per fraction. Multivariable 

analysis was not performed for the SCLC data, or late toxicity, due to insufficient sample size in these 



cohorts. Multivariable logistic regression was used to determine whether patients who had a change to 

their chemotherapy regimen in response to the COVID-19 pandemic were also more likely to have a 

change to their radiotherapy dose and/or fractionation, adjusting for age and PS. Mean dose per fraction 

was compared between groups using the t-test. Patients who had their radiotherapy delivered in < 15 

fractions were removed from the stage III NSCLC and SCLC analyses, as they are palliative or 

Stereotactic Ablative Body Radiotherapy (SABR) regimens.  

All statistical analyses were performed in R 4.0.0[8] with package survival v3.1-12.[9]   



Results 

Completed patient and follow-up forms were available in the COVID-RT Lung database for 1280 

patients (out of 1717) treated between April and October 2020. Median follow-up was 213 days (119, 

376). Baseline characteristics split by change to local standard of care treatment are presented in Table 

1. 765 (59.8%) were aged over 70 and 603 (47.1%) were female. 259 (33.9%) patients aged over 70 

had a change to their treatment and 116 (25.3%) patients with a PS of 2-3 had a change to their treatment. 

Changes to local standard of care treatment have been presented previously [1]. To briefly summarise, 

the main change to treatment for patients with stage I-II disease was a change to radiotherapy dose 

and/or fractionation (16.1%), followed by radiotherapy being given instead of surgery (9.5%) [1].  For 

patients with stage III disease, the main change was a change to radiotherapy dose and/or fractionation 

(19.5%), followed by having their chemotherapy omitted (10.7%), or receiving a reduced chemotherapy 

dose (6.8%) [1]. 

Table 1 Baseline characteristics. 

 
No change to 

treatment (N=860) 

Change to treatment 

(N=420) 

All patients 

(N=1280) 

Age in years, n (%) 

     < 70 

     ≥ 70 

     Missing 

 

351 (40.8) 

506 (58.8) 

3 (0.3) 

 

161 (38.3) 

259 (61.7) 

0  

 

512 (40.0) 

765 (59.8) 

3 (0.2) 

Gender, n (%) 

     Female 

     Male  

     Missing 

 

422 (49.1) 

437 (50.8) 

1 (0.1) 

 

181 (43.1) 

239 (56.9) 

0  

 

603 (47.1) 

676 (52.8) 

1 (0.1) 

PS, n (%) 

     0 

     1 

     2-3 

     Missing 

 

100 (11.6) 

416 (48.4) 

342 (39.8) 

2 (0.2) 

 

65 (15.5) 

239 (56.9) 

116 (27.6) 

0 

 

165 (12.9) 

655 (51.2) 

458 (35.8) 

2 (0.2) 

Histology, n (%) 

     NSCLC  

     SCLC  

     Radiological diagnosis  

     Missing 

 

508 (59.1) 

62 (7.3) 

289 (33.6) 

1 (0.1) 

 

276 (65.7) 

54 (12.9) 

215 (51.2) 

0 

 

784 (61.3) 

116 (9.1) 

379 (29.6) 

1 (0.1) 

Stage, n (%) 

     I 

     II 

     III 

     Missing 

 

395 (45.9) 

135 (15.7) 

327 (38.0) 

3 (0.3) 

 

147 (35.0) 

56 (13.3) 

215 (51.2) 

2 (0.5) 

 

542 (42.3) 

191 (14.9) 

542 (42.3) 

5 (0.4) 

Mean dose per fraction in Gy/fraction 

(SD) 

6.92 (10.29) 7.25 (14.42) 7.03 (11.80) 

Dose per fraction grouped 

    < 2 Gy/fraction 

    2 Gy/fraction 

    >2-2.9 Gy/fraction 

    3-5.9 Gy/fraction 

    ≥ 6 Gy/fraction 

    Missing 

 

36 (4.2) 

37 (4.3) 

371 (43.1) 

48 (5.6) 

358 (41.6) 

10 (1.2) 

 

1 (0.2) 

9 (2.1) 

210 (50.0) 

67 (16.0) 

128 (30.5) 

5 (1.2) 

 

37 (2.9) 

46 (3.6) 

581 (45.4) 

115 (9.0) 

486 (38.0) 

15 (1.2) 



Abbreviations: Gy, gray; NSCLC, non-small cell lung cancer; PS, performance status; RT, radiotherapy; SCLC, 

small-cell lung cancer; SD, standard deviation.  

 

Changes to radiotherapy dose and/or fractionation  

Stage I-II NSCLC 

106 (15.0%) patients with stage I-II NSCLC had a change to their radiotherapy dose and/or 

fractionation. Table 2 presents toxicity and outcomes data for these patients. Rates of distant and loco-

regional relapse and death were similar between stage I-II NSCLC patients who had a change to their 

radiotherapy and those who did not (6.6% vs 8.7%, 11.3% vs 11.7% and 11.3% vs 13.0%). For patients 

who had a change to their radiotherapy, 5 (4.7%) had ≥ grade 3 acute toxicity and 1 (0.9%) had ≥ grade 

3 late toxicity. For patients who did not have a change to their radiotherapy, 13 (2.2%) had ≥ grade 3 

acute toxicity and 8 (1.3%) had ≥ grade 3 late toxicity.  

Multivariable analysis showed that patients with stage I-II NSCLC who had a change to their 

radiotherapy dose and/or fractionation had no significant increased hazard of distant relapse (HR=1.09 

(0.412, 2.90), p=0.859), loco-regional relapse (HR=1.25 (0.609, 2.58), p=0.541), or death (HR=0.951 

(0.480, 1.88), p=0.884). These patients did, however, have increased odds of developing ≥ grade 3 acute 

toxicity (aOR=3.46 (1.01, 10.6), p=0.0348) in this dataset. The full multivariable results can be found 

in Supplementary Tables 1-2. Patients with stage I-II NSCLC who had a change to their radiotherapy 

dose and/or fractionation received a higher dose per fraction (mean 12.1 vs 9.22, p<0.001) compared to 

patients who had no change.  

Table 2 Toxicity and disease status for patients with stage I-II NSCLC split by whether they had a change to 

their radiotherapy dose and/or fractionation or not. 

   Change to RT (N=106)  No change to RT (N=600) 

Acute toxicity ≥ grade 3 

     Missing 

5 (4.7) 

6 (5.7) 

13 (2.2) 

34 (5.7) 

     Oesophageal 

     Pulmonary 

     Cardiac 

     Infection 

     Chest pain 

     Other 

1 (0.9) 

2 (1.9) 

0 

2 (1.9) 

0 

0 

4 (0.7) 

4 (0.7) 

2 (0.3) 

2 (0.3) 

0 

1 (0.2) 

Late toxicity ≥ grade 3 

     Missing 

1 (0.9) 

22 (20.8) 

8 (1.3) 

121 (20.2) 

     Oesophageal 

     Pulmonary 

     Cardiac 

     Infection 

     Chest pain 

     Other 

0 

0 

0 

1 (0.9) 

0 

0 

1 (0.2) 

2 (0.3) 

0 

3 (0.5) 

2 (0.3) 

0 

Disease status  

     Distant relapse 

     Loco-regional relapse 

     No evidence recurrence 

 

7 (6.6) 

12 (11.3) 

79 (74.5) 

 

52 (8.7) 

70 (11.7) 

416 (69.3) 



Death 12 (11.3) 78 (13.0) 

Abbreviations: RT, radiotherapy.  

Supplementary Table 3 presents ≥ grade 3 acute and late toxicity for patients with stage I-II NSCLC 

who received 5 fraction SABR versus 3 fraction SABR. Rates of ≥ grade 3 acute (2.3% vs 3.5%) and 

late toxicity (1.5% vs 2.1%) were similar between patients who received 5 fraction SABR versus 3 

fraction SABR. Overall toxicity rates were low. There were no cases of ≥ grade 3 chest wall pain for 

patients who received 3 or 5 fraction SABR in this data.  

Stage III NSCLC 

77 (18.1%) patients with stage III NSCLC had a change to their radiotherapy dose and/or fractionation. 

Table 3 presents toxicity and outcomes data for these patients. Patients who had a change to their 

radiotherapy had lower rates of distant (10.4% vs 21.3%) and loco-regional (7.8% vs 21.6%) relapse, 

but death rates were similar (23.4% vs 25.9%). A higher proportion of patients who had a change to 

their radiotherapy had ≥ grade 3 acute and late toxicity compared to patients who did not have a change 

to their radiotherapy (acute toxicity 19.5% vs 9.2%, late toxicity 5.2% vs 1.7%). For patients who had 

a change to their radiotherapy, the majority of ≥ grade 3 acute (80.0%) and late (75.0%) toxicity was 

seen in patients who received concurrent chemotherapy; however, for patients who did not have a 

change to their radiotherapy, the majority of ≥ grade 3 acute (46.9%) and late (66.7%) toxicity was seen 

in patients who had no chemotherapy, although numbers are low (Supplementary Table 4).  

Multivariable analysis revealed that patients with stage III NSCLC who had a change to their 

radiotherapy dose and/or fractionation had no significant increased hazard of distant relapse (HR=1.71 

(0.731, 4.00), p=0.216), loco-regional relapse (HR=0.880 (0.316, 2.45), p=0.806), or death (HR=2.89 

(0.940, 8.89), p=0.064). They did however, have increased odds of developing ≥ grade 3 acute toxicity 

(aOR=4.78 (2.11, 10.7), p<0.001) in this dataset. The full multivariable results can be found in 

Supplementary Tables 5-6. Patients with stage III NSCLC who had a change to their radiotherapy dose 

and/or fractionation received a higher dose per fraction (mean 3.01 vs 2.65, p<0.001) compared to 

patients who had no change to their radiotherapy dose and/or fractionation.  

Table 3 Toxicity and disease status for patients with stage III NSCLC split by whether they had a change to their 

radiotherapy dose and/or fractionation or not. 

   Change to RT (N=77)  No change to RT (N=348) 

Acute toxicity ≥ grade 3 

     Missing 

15 (19.5) 

11 (14.3) 

32 (9.2) 

7 (2.0) 

     Oesophageal 

     Pulmonary 

     Cardiac 

     Infection 

     Chest pain 

     Other 

5 (6.5) 

6 (7.8) 

0 

2 (2.6) 

0 

1 (1.3) 

15 (4.3) 

7 (2.0) 

0 

4 (1.1) 

1 (0.3) 

5 (1.4) 

Late toxicity ≥ grade 3 

     Missing 

4 (5.2) 

22 (28.6) 

6 (1.7) 

63 (18.1) 

     Oesophageal 3 (3.9) 1 (0.3) 



     Pulmonary 

     Cardiac 

     Infection 

     Chest pain 

     Other 

1 (1.3) 

0 

0 

0 

0 

4 (1.1) 

0 

0 

0 

1 (0.3) 

Disease status 

     Distant relapse 

     Loco-regional relapse 

     No evidence recurrence 

 

8 (10.4) 

6 (7.8) 

46 (59.7) 

 

74 (21.3) 

75 (21.6) 

188 (54.0) 

Death 18 (23.4) 90 (25.9) 

Abbreviations: RT, radiotherapy.  

328 (77.2%) patients with stage III NSCLC received 55 Gy in 20 fractions. Of which, 169 (51.5%) had 

radiotherapy alone, 79 (24.1%) received concurrent chemotherapy and 80 (24.4%) sequential 

chemotherapy. 30 (7.1%) patients with stage III NSCLC received 60-66 Gy in 30-33 fractions. Of 

which, 24 (80.0%) received concurrent radiotherapy, 5 (16.7%) received sequential radiotherapy and 1 

(3.3%) had radiotherapy alone. 

17 (21.5%) patients with stage III NSCLC who received 55 Gy in 20 fractions with concurrent 

chemotherapy had ≥ grade 3 acute toxicity, 7 (8.9%) of which were pulmonary and 5 (6.3%) 

oesophageal. 4 (5.1%) patients had ≥ grade 3 late toxicity. 5 (20.8%) patients with stage III NSCLC 

who received 60-66 Gy in 30-33 fractions with concurrent chemotherapy had ≥ grade 3 acute toxicity, 

1 (20.0%) pulmonary, 1 (20.0%) oesophageal and 2 (40.0%) infection. 4 (16.7%) patients had ≥ grade 

3 late toxicity. 

SCLC 

34 (31.2%) patients with SCLC had a change to their radiotherapy dose and/or fractionation. 

Supplementary Table 7 presents toxicity and outcomes data for these patients. Patients who had a 

change to their radiotherapy had higher rates of distant relapse (35.3% vs 26.7%), loco-regional relapse 

(20.6% vs 14.7%), and death (35.3% vs 26.7%). 2 (5.9%) patients who had a change to their 

radiotherapy had ≥ grade 3 acute toxicity and 2 (5.9%) had ≥ grade 3 late toxicity. For patients who did 

not have a change to their radiotherapy, 9 (12.0%) had ≥ grade 3 acute toxicity and none had ≥ grade 3 

late toxicity. There was no significant difference in dose per fraction between patients with SCLC who 

had a change to their radiotherapy dose and/or fractionation and those who had no change to their 

radiotherapy dose and/or fractionation (mean 10.4 vs 5.86, p=0.537). 



Changes to chemotherapy regimen  

Stage III NSCLC 

261 (61.4%) patients with stage III NSCLC were considered for chemotherapy as part of their 

management plan. However, 48 (18.0%) had their chemotherapy omitted and 35 (13.4%) had their 

chemotherapy dose and/or number of planned cycles reduced (Table 4). Patients who had their 

chemotherapy omitted had a higher rate of distant relapse compared to those who had no change (31.2% 

vs 14.6%), and a higher rate of death (35.4% vs 20.2%). 56 (21.5%) patients with stage III NSCLC who 

were considered for chemotherapy had consolidation immunotherapy. Of the patients with stage III 

NSCLC who had a change to their chemotherapy regimen, 12 (14.5%) also had a change to their RT 

dose and/or fractionation. Patients who had a change to their chemotherapy regimen were significantly 

less likely to have a change to their radiotherapy dose and/or fractionation (aOR=0.479 (0.222, 0.963), 

p=0.0470). 

Multivariable analysis demonstrated no significant increase in distant relapse (HR=1.85 (0.923, 3.71), 

p=0.0827), loco-regional relapse (HR=1.03 (0.468, 2.27), p=0.940) or death (HR=1.80 (0.961, 3.40) 

P=0.0661) for patients who had their chemotherapy omitted, suggesting the higher rates of distant 

relapse and death in this group were not significantly associated with having their chemotherapy 

omitted. The full multivariable results can be found in Supplementary Table 8. 

Table 4 Disease status for patients with stage III NSCLC split by whether they had their chemotherapy omitted, 

reduced, or received standard of care chemotherapy i.e. no change to chemotherapy regimen. 

   Chemotherapy 

omitted (N=48) 

Chemotherapy 

dose/number of 

cycles reduced 

(N=35) 

No change to 

chemotherapy (N=178) 

Diseased status 

     Distant relapse 

     Loco-regional relapse 

     No evidence recurrence 

 

15 (31.2) 

10 (20.8) 

24 (50.0) 

 

5 (14.3) 

2 (5.7) 

23 (65.7) 

 

26 (14.6) 

28 (15.7) 

98 (55.1) 

Death 17 (35.4) 5 (14.3) 36 (20.2) 

 

SCLC 

104 (95.4 %) patients with SCLC were considered for chemotherapy as part of their management plan. 

However, 7 (6.7%) had their chemotherapy omitted and 14 (13.5%) had their chemotherapy dose and/or 

number of planned cycles reduced (Supplementary Table 9). Patients who had their chemotherapy 

omitted or reduced had higher rates of distant relapse compared to those who had no change (42.9% vs 

50.0% vs 26.5%), and loco-regional relapse (57.1% vs 21.4% vs 10.8%). Rates of death were similar 

between patients who had their chemotherapy reduced vs no change (35.7% vs 28.9%), and 1 (14.3%) 

patient who had their chemotherapy omitted died 



Of the patients with SCLC who had a change to their chemotherapy regimen, 10 (47.6%) also had a 

change to their RT dose and/or fractionation. Patients who had a change to their chemotherapy regimen 

were not significantly more or less likely to have a change to their radiotherapy dose and/or fractionation 

(aOR=2.35 (0.851, 6.51), p=0.0965). 

 



Discussion 

The initial analysis of the COVID-RT Lung data found a third of patients had their treatment changed, 

from what they would usually have received, due to the COVID-19 pandemic. The most common 

change was receiving a different radiotherapy dose and/or fractionation to the centre’s usual standard 

of care, typically increased use of hypofractionated radiotherapy [1]. This increased used of 

hypofractionated radiotherapy during the COVID-19 pandemic is in line with UK recommendations to 

reduce hospital attendances [2]. The key findings in this analysis are that there was no significant impact 

on distant/loco-regional relapse or mortality for patients with NSCLC who had a change to their 

radiotherapy dose and/or fractionation, and there was a small increase in ≥ grade 3 acute toxicity. 

Furthermore, for patients with stage III NSCLC who were considered for chemotherapy, omitting or 

reducing chemotherapy dose and/or number of cycles did not lead to a significant impact on 

distant/loco-regional relapse or mortality.  

The effect of hypofractionated radiotherapy on outcomes is an important consideration, particularly as 

it has the advantage of fewer hospital visits and reduced overall treatment times. Although we did not 

have information on the specific radiotherapy regimen changes that took place in this study, patients 

who had a change to their radiotherapy received a higher dose per fraction, indicating increased use of 

hypofractionation. A randomised phase III trial with 96 patients with stage II-III NSCLC not fit for 

concurrent chemotherapy compared 60 Gy in 15 fractions over 3 weeks (hypofractionated arm) to 60 

Gy in 30 fractions over 6 weeks (conventional arm), reporting no significant difference in 1-year 

survival (37.7% in the hypofractionated arm vs 44.6% in the conventional arm), local and distant 

relapse, and ≥ grade 3 toxicity, although there was a higher rate of grade 2 toxicity in the 

hypofractionated group [10]. The trial was stopped early due to futility. A retrospective analysis of 111 

patients with NSCLC compared node-negative patients (a surrogate for patients not eligible for SABR) 

to node-positive patients (a surrogate for those unfit for chemo-radiotherapy) who received 60 Gy in 15 

fractions at one institution [11]. The study found acceptable 1-year survival rates (86.5% node-negative 

versus 69.1% node-positive), local control and ≥ grade 3 toxicity. The study is limited by selection bias, 

as patients were treated with 60 Gy in 15 fractions when conventional radiotherapy or SABR was not 

appropriate. A retrospective population-based study in the UK, however, reported significantly worse 

survival for patients with stage I-III NSCLC treated with 55 Gy in 20 fractions compared to 60-66 Gy 

in 30-33 fractions (25 months v 28 months, p = 0.02) [12]. This study was retrospective in nature, and 

did not distinguish between patients who received concurrent and sequential chemotherapy. The 

survival differential may therefore be caused by selection bias rather than the hypofractionated regimen, 

as patients in the UK often receive 55 Gy in 20 fractions following induction chemotherapy or if they 

are not fit enough for chemotherapy.  



Patients with NSCLC who had a change to their radiotherapy dose and/or fractionation had increased 

odds of developing ≥ grade 3 acute toxicity. This is to be expected due to the higher dose per fraction 

used in hypofractionated radiotherapy. The rate of COVID-19 infection in the COVID-RT Lung study 

was low (33 (2.1%) patients) [1].  Outcomes for patients with cancer who are infected with COVID-19 

are worse [5], so our results suggest the changes to treatment put in place to reduce COVID-19 exposure 

were effective and may have prevented vulnerable deaths due to COVID-19, at the expense of a small 

increase in acute toxicity. Data on long-term toxicity was not collected. For patients with stage III 

NSCLC who had a change to their radiotherapy, the majority of toxicity was seen in patients who 

received concurrent chemotherapy; however for patients who did not have a change to their 

radiotherapy, the majority of toxicity was seen in patients who had no chemotherapy. There was a higher 

rate of patients with PS 2-3 in the no change to treatment group, which may explain this difference in 

toxicity, however it is important to note that numbers for this analysis were low.   

Most patients with stage III NSCLC received the moderately hypofractionated regimen of 55 Gy in 20 

fractions in this study, compared with the conventional radiotherapy regimen of 60-66 Gy in 30-33 

fractions (77.2% vs 7.1%). Rates of ≥ grade 3 acute toxicity were similar between both regimens for 

patients who also received concurrent chemotherapy. A randomised phase II trial including 130 patients 

with stage III NSCLC and PS 0-1 receiving either concurrent or sequential chemotherapy with standard 

55 Gy in 20 fractions over 4 weeks (SOCCAR) reported that 32% of patients who had concurrent 

chemotherapy had ≥ grade 3 acute toxicity [13]. Our study reported a lower rate of ≥ grade 3 acute 

toxicity (21.5%), which may relate to the use of more advanced radiotherapy techniques, such as IMRT 

and VMAT, being used since the completion of SOCCAR recruitment in 2010. 

This analysis found that patients with stage III NSCLC who had their chemotherapy omitted did not 

have a significant increase in risk of distant/loco-regional relapse or death in the multivariable analysis. 

This is an important observation given that one study found chemotherapy attendances had declined by 

41.5% in the first wave of the pandemic [14]. There was, however, a higher rate of distant relapse and 

death in the chemotherapy omitted group compared to standard of care. This suggests there is a baseline 

difference between patients who had their chemotherapy omitted and those who did not, which was 

taken into account in the multivariable analysis by adjusting for potential confounders. However, the 

confidence interval for both distant relapse and death is close to 1, suggesting there may be a small 

effect of omitting chemotherapy that could not be detected with the sample size available in COVID-

RT Lung. Unfortunately, a limitation of this study is that we could not collect more data as this is a 

unique dataset from a fixed time period. The risk of death due to COVID-19 is less now as many 

vulnerable patients with lung cancer are vaccinated and there are more effective treatments for patients 

hospitalised with COVID-19 [15]. Therefore, given the evidence that chemotherapy given in addition 

to radiotherapy improves survival in patients with stage III NSCLC [16], chemotherapy should no 

longer be omitted due to COVID-19 risk.  



The results from this study are encouraging since the National Lung Cancer Audit found decreased 1-

year survival for patients with lung cancer from 2019 to 2020, reversing the improvement in survival 

seen previously [17]. Our analysis did not find an increased risk of death for patients who had a change 

to radiotherapy or chemotherapy treatments between April and October 2020; however, our data only 

included patients who were treated with curative intent. Previous analysis found that patients who had 

a change to treatment were more likely to be elderly (≥ 70 years) [1], which is in line with the UK 

Government’s shielding advice. This is important to consider when interpreting the mortality results 

from this analysis. 

This study is subject to limitations, namely the retrospective nature of the study and the sample size. 

Due to the unique circumstance of data collection, more data could not be collected during the time 

period encapsulating the first wave of the COVID-19 pandemic, from April to October 2020. 

Unfortunately, 437 follow-up forms were not filled out and therefore these patients could not be 

included in the outcomes analysis. Despite this, our study provides valuable information to inform 

treatments for patients with lung cancer in such exceptional circumstances. 

In conclusion, this study showed that changes made to radiotherapy and chemotherapy treatments 

during the COVID-19 pandemic did not significantly impact distant/loco-regional relapse or survival. 

Patients who had a change to their radiotherapy treatment, namely increased hypofractionation, had 

increased odds of ≥ grade 3 acute toxicity. This data is important as it can inform practice in the context 

of potential future emergency situations requiring a need to reduce hospital attendances. Furthermore, 

hypofractionated treatments are a more convenient and cheaper alternative to conventional fractionation 

regimens without significant compromise on tumour control or mortality.  
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