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Recently we read with interest the systematic review
and meta-analysis by Yekediiz et al. [1], in which they
described the effects of anti-cancer treatments on the
clinical outcomes in severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)-infected patients with
cancer based on 16 observational studies [1]. They found
that chemotherapy was associated with an increased risk
of death from coronavirus disease 2019 (COVID-19) in
patients with cancer but failed to show any significant
association between other treatments, including surgery,
and risks of severe events and death. As a result, they
concluded that cancer surgery can be performed without
higher risks of either severe events or death in patients
with cancer along with COVID-19. We are pleased to
see such work, as this is an important topic, with similar
results published in other recent meta-analyses [2,3].
Because SARS-CoV-2 infections have been shown to
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worsen outcomes in patients with cancer compared with
non-cancer patients, additional data are needed to
examine the effect of cancer treatments on infection.
Nowadays, meta-analysis is generally accepted as a
powerful tool to guide our evidence-based decision-
making in clinical practice. The conclusion made by
Yekediiz et al. [1] may encourage surgeons to operate
without due caution. Therefore, we wish to express
several concerns about the results on the relationship
between cancer surgery and outcomes in patients with
COVID-19.

Recent studies have confirmed that surgery increases
death in patients with COVID-19 and is associated with
malignant diseases and emergency or major surgeries [4].
Given this reason, guidelines propose to postpone elec-
tive surgery in patients with less aggressive cancers. This
is consistent with a recent study showing that mortality
is increased in surgical patients at a closer time interval
between surgery and COVID-19 diagnosis [5]. The
negative association between cancer surgery and risk of
either severe events or death from COVID-19 shown by
Yekediiz et al. [1] may be related to the small number of
included studies. For instance, only three studies have
been included for meta-analysis of severe COVID-19,
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Fig. 1. Forestplots of risks of severe COVID-19 and death due to cancer surgery. (a) Unadjusted risk of severe COVID-19, (b) unadjusted
risk of death, (c) adjusted risk of severe COVID-19, and (d) adjusted risk of death. * Adjusted variables for the study by Dai et al.
included age, sex, diabetes, hypertension, smoking, and chronic obstructive pulmonary disease. * Adjusted variables for the study by
Kuderer et al. included age, sex, smoking status, and obesity. * Adjusted Variables for the COVIDSurg study included age, sex, American
Society of Anaesthesiologists grade, comorbidities, urgency/grade/timing of surgery. CI, confidence interval; IV, inverse variance; SE,

standard error.

and four studies for meta-analysis of mortality. These
are relatively low in comparison with studies included in
similar meta-analyses [2,3]. The authors appear to have
missed several studies published within the inclusion
window from their search criteria unjustifiably [6—10].
Lack of inclusion of these prospective and retrospective
series might influence their results. For example, they
did not include the study by Lara et al [6], which
showed no association between recent major surgery
and COVID-19 severity or mortality in 121 patients with
gynaecologic cancer. This is also the case for other
studies [7—10]. In addition, we would like to highlight a
prospective cohort study conducted by the COVIDSurg
Collaborative [4], showing significantly higher mortality
in patients with peri-operative COVID-19 infection

undergoing surgery for malignant disease. Although the
study is present in their references, it was not taken into
account in the meta-analysis.

Given these issues, we would like to replicate the
results of this meta-analysis on the association be-
tween cancer surgery and COVID-19 outcomes by
including these missed studies [4,6—10]. Among a
total of 11 cohort studies, two were prospective, and
the remaining were retrospective. Five were per-
formed in China, 2 in the United States, 1 in the
United Kingdom, 1 in Italy, and two were conducted
internationally. The number of cancer patients in the
included studies ranged from 19 to 928, with 381
underwent surgical treatments. Nine studies were
included assessing the risk of death from COVID-19
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due to cancer surgery and five were included assess-
ing the risk of severe COVID-19. We performed the
statistical analyses by using the same methods as
Yekeduz et al. [1] with the Review Manager soft-
ware, version 5.3. In univariable analyses, cancer
surgery was shown to increase the risk of severe
COVID-19 (odds ratio [OR]: 1.97, 95% confidence
interval [CI]: 1.02—3.80, p = 0.04). Heterogeneity
between the included studies was not significant
(Chi* 5.62, 1% 29%, p = 0.23). Similarly, cancer
surgery was also shown to increase the risk of death
from COVID-19 (OR: 1.43, 95% CI: 1.07-1.91,
p = 0.02). Heterogeneity was also not significant
(Chi* 7.97, 1% 0%, p = 0.44). Forest plots of un-
adjusted risks of severe COVID-19 and death due to
cancer surgery are shown in Fig. la and b, respec-
tively. In multivariable analyses, there was a
borderline significant association between cancer
surgery and severe COVID-19 risk (OR: 3.34, 95%
CI: 1.02—10.94, p = 0.05), although heterogeneity
was significant (Chi*: 3.56, 1% 72%, p = 0.06). A
significant association between cancer surgery and
risk of death from COVID-19 was shown after
adjusting for confounding variables (OR: 1.54, 95%
CI: 1.04—2.29). Heterogeneity was not significant
(Chi* 0.00, I*: 0%, p = 0.97). Forest plots of
adjusted risks of severe COVID-19 and death due to
cancer surgery were shown in Fig. Ic and d,
respectively.

Overall, owing to the changes we made in the present
meta-analysis, the results regarding cancer surgery by
Yekediiz et al. [1] should be interpreted with caution.
The small number of studies included in their meta-
analysis reduces the generalisability of the provided
conclusion. With data from 11 cohorts, we found that
cancer surgery was positively associated with COVID-19
severe illness and death. Nevertheless, similar as the
study by the authors, several limitations prevent us from
reaching conclusive evidence. In most of the included
studies, the number of patients with COVID-19 under-
going surgical treatment is relatively small, leading to
heterogeneity between the studies. In addition, the
included studies do not have uniform control groups
(for instance, surgery versus no surgery, surgery versus
other anti-cancer treatments, or surgery for cancer
versus non-cancer patients), making the overall findings
possibly distorted. Therefore, well-designed prospective
studies with sufficient numbers of patients and appro-
priate controls are urgently needed, especially when the
course of the pandemic is still uncertain.

In conclusion, our meta-analysis demonstrated the
possible increase in risks of severe COVID-19 and death
in SARS-CoV-2-infected cancer patients receiving sur-
gical treatment. However, further analyses with more
high quality studies are warranted to validate our
results.
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