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ABSTRACT

We describe a large series of patients with solid tumors in an early
COVID-19 cluster in the eastern part of France. From February to
May 2020, this multicenter retrospective study enrolled
212 patients with cancer under treatment or on follow-up for any
type of malignant solid tumor and positive for SARS-CoV-2. The
mortality rate was 30%. Patients with gastrointestinal cancers were

identified as a subset of more vulnerable patients; immunotherapy
and radiotherapy within 3 months from COVID-19 diagnosis were
risk factors for death. The reported data support the essential need
to be proactive and weigh the risks of morbidity from COVID-19
against the magnitude of benefits of intended cancer therapies
during this pandemic. The Oncologist 2021;26:e1656–e1659

Implications for Practice: This article supports the essential need to be proactive (treatment delay or modification) in
oncology in the setting of pandemic. This study identified patients with gastrointestinal cancers as a more vulnerable subset
of patients with cancer and found that immunotherapy and radiotherapy within 3 months from COVID-19 diagnosis to be
risk factors for death. The reported data indicate the necessity of weighing the risks of morbidity from COVID-19 against the
magnitude of benefits of intended cancer therapies in any future wave of COVID-19.

INTRODUCTION

In December 2019, China was affected by SARS-CoV-2, which
rapidly spread to a pandemic. Alsace became an epidemic clus-
ter of the COVID-19 outbreak while France was only at the first
stage of the epidemic. Despite the first national lockdown
established between March 16 and May 11, 2020, the first epi-
demic wave in France caused a total of 26,785 deaths [1].
Patients with cancer were considered to be a vulnerable popu-
lation because of their disease and treatments [2, 3], alongside
all patients with comorbidities [4, 5].

The primary objective of this study was to determine
the mortality rate due to COVID-19 in patients with cancer.

Analyses of prognostic factors, treatment modification, and
the consequences of oncologists’ attitudes in terms of can-
cer treatment in the setting of the pandemic were second-
ary objectives.

RESULTS

Description of Patients
Between February 20 and May 7, 2020, 212 patients were
enrolled from departments of medical oncology, pneumology,
and gastroenterology in Strasbourg University Hospital
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Table 1. Tumor characteristics at baseline

Tumor characteristics
All patients
(n = 212), n (%)

Patients who died
(n = 63), n (%)

Patients who survived
(n = 149), n (%)

Tumor type

Breast 45 (21) 6 (10) 39 (26)

Gastrointestinal 50 (24) 22 (35) 28 (19)

Colon 24 (11) 10 (16) 14 (9)

Pancreas 8 (4) 1 (2) 7 (5)

Esophagus 7 (4) 3 (5) 4 (3)

Stomach 6 (3) 4 (6) 2 (1)

Liver 5 (2) 4 (6) 1 (1)

Lung 32 (15) 10 (16) 22 (15)

Genitourinary cancer 37 (17) 11 (17) 26 (17)

Prostate 18 (8) 2 (3) 16 (11)

Kidney 9 (4) 5 (8) 4 (3)

Bladder 8 (4) 4 (6) 4 (3)

Testicle 2 0 2

Other 48 (23) 14 (22) 34 (23)

Gynecological 12 (6) 5 (8) 7 (5)

Sarcoma 12 (6) 4 (6) 8 (5)

Head and neck 10 (5) 0 10 (7)

Skin 7 (4) 3 (5) 4 (3)

Central nervous system cancers 5 (2) 1 4 (3)

Thymoma 1 0 1

Unknown primary 1 1 0

Cancer stage

Localized 70 (33) 15 (24) 55 (37)

Metastatic 142 (67) 48 (76) 94 (63)

Metastatic sites

Pleuropulmonary metastases 58 (27) 24 (38) 34 (23)

Other sites of metastases 84 (40) 24 (38) 60 (40)

Treatment setting

Adjuvant/neoadjuvant 38 (18) 4 (6) 34 (23)

First line metastatic 62 (29) 17 (27) 45 (30)

Second line or later metastatic 63 (30) 22 (35) 41(28)

Palliative care 17 (8) 11 (18) 6 (4)

Remission 32 (15) 9 (14) 23 (15)

Cancer treatment within 3 months from COVID-19

Chemotherapy 99 (47) 26 (41) 73 (49)

Immunotherapy 8 (4) 6 (10) 2 (1)

Targeted therapy 22 (10) 4 (6) 18 (12)

Hormonotherapy 16 (8) 3 (5) 13 (9)

Radiotherapy 47 (22) 20 (32) 27 (18)

Surgery 30 (14) 9 (14) 21 (14)

None 42 (20) 11 (17) 31 (21)

Influence of treatment decisions

Treatment modification (group 1) 56 (26) 6 (10) 50 (33)

No treatment modification (group 2) 74 (35) 24 (38) 50 (33)

No systemic treatment ongoing (group 3) 82 (39) 33 (52) 49 (33)
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(n = 54), the Strasbourg Cancer Institute (n = 61), two clinics
(n = 45), the general hospitals in Colmar (n = 11) and Mul-
house (n = 32), and one rehabilitation center (n = 9). The
median age was 67 years. Sex ratio was 1:1. Among the
212 enrolled patients, 172 (81%) had comorbidities (smoking,
hypertension, thrombotic cardio-cerebrovascular disease,
chronic obstructive pulmonary disease, or lung surgery). A
medical history of previous malignancy (either solid tumor or
hematologic) unrelated to the current disease was found in
46 patients (22%). Cancer types and treatment are detailed in
Table 1.

To evaluate oncologists’ attitudes in terms of cancer
treatment during this period, we identified three groups of
patients. Group 1 included patients with all actions taken
prior to confirmation of COVID-19: (a) treatment delayed in
patients with mild symptoms compatible with COVID-19 or
recent COVID-19 contact; (b) treatment delayed at patient’s
request; or (c) treatment modification, neoadjuvant chemo-
therapy interrupted to move on surgery, or steroid discon-
tinuation. Group 2 included patients with (a) no treatment
modification (asymptomatic patients or treatment consid-
ered to be urgent) or (b) any anticancer treatment in the

10 days prior to COVID-19 diagnosis or death. Group
3 included patients without ongoing systemic treatment.

COVID-19 Diagnosis
The first patient included with highly suggestive clinical
signs of COVID-19 had his symptoms on February 20, before
which date no case was reported in the Alsace area. SARS-
CoV-2 infection diagnosis was documented by positive real-
time reverse transcriptase polymerase chain reaction
(n = 141), serological tests (n = 17), and chest computed
tomography (CT) scan (n = 113). Moreover, 23 COVID-19
radiological diagnoses were obtained during CT scan per-
formed for radiotherapy or tumor assessments. We
enrolled 17 patients because of a combination of symp-
toms, a prior contact, and a compatible chest x-ray.

Patients’ Care and Outcomes
Among the 212 patients, 64 (30%) did not require hospital
admission, whereas 148 (70%) were hospitalized, including
25 (12%) in intensive care units.

The mortality rate in the study population was
30% (n = 63).

Of the 149 patients who survived, 36 (24%) reported
loss of autonomy or malnutrition, and 15 (10%) required
oxygen therapy at home. Seventy-eight of 106 eligible
patients received post–COVID-19 systemic anticancer treat-
ment. Twelve did not received subsequent
anticancer therapy but did receive best supportive care
because of disease progression or worsening of general
condition (partly due to COVID-19).

Prognostic Factors
Fifteen significant variables were retained to perform the
multivariate analysis (Table 2): age, gender, performance
status, smoking, chronic obstructive pulmonary disease or
lung surgery, prior malignancy, narcotic prescription, cancer
type, stage history of systemic treatment or radiotherapy,
active versus controlled disease, and whether anticancer
treatment was modified or delayed before COVID-19.

Patients with a poor performance status were at signifi-
cantly higher risk of death. A prior history of unrelated
malignancy was strongly associated with the risk of death
from COVID-19 as opposed to other comorbidities. Patients
with gastrointestinal cancer were at higher risk of death as
compared with other localizations. Patients on therapy
within the 3 months from COVID-19 diagnosis were not at
higher risk of death if they had chemotherapy as opposed
to radiotherapy. The use of immune checkpoint inhibitors
was also associated with a higher risk of death. Finally,
patients from group 1 (treatment modification) were at
lower risk of death.

DISCUSSION

Our data, reporting a 30% overall mortality rate, need to be
considered in the light of the fact that our area had an early
cluster when COVID-19 guidelines for patients with cancer
were not yet available [6].

We found that being proactive for patients with
suspected COVID-19 significantly reduced the risk of death,

Table 2. Multivariate analysis and odds ratio for death

Variables Odds ratio [95% CI] p value

Patient characteristic

Performance status 1 1

Performance status 2 1.97 [0.71–5.42] .1832

Performance status 3–4 6.76 [2.84–17.24] .0001

No prior malignancy 1

Prior malignancy 2.47 [1.04–5.93] .0398

Treatment within 3 months
from COVID-19 diagnosis

No systemic treatment 1

Chemotherapy 0.51 [0.16–1.53] .2342

Immunotherapy 11.03 [1.26–137.87] .0405

Targeted therapy 0.46 [0.07–2.32] .3648

Hormonotherapy 0.30 [0.03–1.98] .2378

No radiotherapy 1

Radiotherapy 3.29 [1.32–8.41] .0108

Cancer type

Breast 1

Lung 1.07 [0.25–4.60] .9177

Genitourinary tract 2.71 [0.68–11.74] .1633

Gastrointestinal 6.02 [1.81–22.65] .0049

Other sites of cancer 1.42 [0.41–5.24] .5826

Influence of treatment
decisions

No systemic treatment
ongoing (group 3)

1

Treatment modification
(group 1)

0.19 [0.05–0.66] .011

No treatment modification
(group 2)

1.76 [0.57–5.53] .32

Abbreviation: CI, confidence interval.
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as opposed to stopping cancer therapy after the diagnosis
of COVID-19, which appeared to be too late.

However, the reduction in COVID-19 mortality during
cancer treatment is only part of the task, as cancer mortal-
ity could increase in the months and years to come because
of delays in diagnosis or treatment during the pandemic [7,
8]. Moreover, it will be interesting to assess whether the
changes in treatment during the first wave, although clearly
beneficial at the time, will have negative effects in the long
term with an evolution of the oncological disease [9].

There is also some uncertainty to the consequences of
COVID-19 in subsets of patients (especially immunotherapy)
where cooperative efforts are warranted to build large
cohorts.

The best way to be able to conduct oncology treatment
as desired is to prevent the risk of COVID-19. Today, vacci-
nation can be offered to all patients with cancer, regardless
of their type of treatment, because no interaction between
the different vaccines and anticancer treatments has been
described [10].

CONCLUSION

Our data show that patients with cancer are exposed to a
higher risk of COVID-19 mortality. Our experience in one of

the first COVID-19 clusters highlights that learning from the
oncology community to adapt cancer care has been and is a
key for patients with cancer in the context of this
pandemic.
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