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ABSTRACT
Objective: To evaluate the mortality rates in patients receiving anticancer therapy in the coronavirus disease-19 (COVID-19)
pandemic period.
Study Design: Descriptive study.
Place and Duration of Study: Department of Medical Oncology, Sakarya University Training and Research Hospital, Sakarya,
Turkey, from December 2017 to May 2020.
Methodology: Only patients who received chemotherapy and immunotherapy were selected and enrolled in the study. All
patients (n=3,204) were divided into three groups, namely the first group (1st December 2017-31st May 2018, n=918), second
group (1st December 2018-31st May 2019, n=1,147), and the pandemic period group (PPG) (1st December 2019-31st May
2020, n=1,139), according to the period during which they received anticancer treatment. The clinical and demographic charac-
teristics and mortality rates of these three groups of patients were compared.
Results: The median age of the total of 3,204 patients was 61 (53-69). In this study, 51.1% (n=1,636) were females and 48.9%
were males. The mortality rates were 13.5% (n=124) in the first group, 13.4% (n=154) in the second group, and 13.0% (n=148) in
the PPG, respectively. Overall mortality rates did not differ among patients with cancer in the three different six-month periods anal-
ysed (p = 0.931).
Conclusion: There was no unexpected increased in mortality rate among patients undergoing cancer therapy during the
COVID-19 pandemic as compared to the previous years of the same timeline. No increase in monthly mortality rates among
patients receiving anti-cancer treatment were demonstrated during the pandemic period.
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INTRODUCTION
Due to the coronavirus disease-19 (COVID-19) pandemic, addi-
tional measures have been taken in many countries for patients
with cancer. In China, the first country to experience the outbreak,
travel restrictions began on 23rd January 2020.1 After cases began
to appear in Italy in the last week of February and showed a rapid
increase, some restrictions were established in all European coun-
tries  during  March.1,2  In  Turkey,  the  Ministry  of  Health  set  up
the Coronavirus Scientific Advisory Board on 10th January 2020.
The country's first coronavirus case was reported on March 10,
2020.
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Although patients with COVID-19 are especially vulnerable to
lung disease, it also causes a wide range of infections that can
affect the kidney, heart, central nervous system.3-5 Based on
currently available information and clinical expertise, World
Health Organization has stated that those who are immunocom-
promised, including those receiving cancer treatment, might
be at higher risk for severe illness from COVID-19. It was easy to
make decisions about patients who did not have active cancer
or  were  in  remission  and whose consultation  was  made by
phone call.  However,  this  was more difficult  when deciding
about patients who had been diagnosed with new cancer or
were already on chemotherapy.

In this study, the aim was to evaluate mortality rates in patients
receiving anti-cancer therapy during the COVID-19 pandemic
period.

METHODOLOGY

This  was  a  single-centre,  descriptive  study.  The  files  of  all
patients, who were followed-up and treated at Hospital Medical
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Oncology Clinic between 1 December 2017 and 31 May 2020,
were  examined  retrospectively.  Only  patients  who  were
receiving chemotherapy and immunotherapy were selected.
Patients'  age,  gender,  cancer  type,  presence  of  metastatic
disease, type of chemotherapy, and treatment regimens were
recorded from the files. The life status or date of death of the
patients were collected from the hospital records. To better
focus on the effects of the COVID-19 pandemic, only the first
half of each year was included in the analysis.

All patients were divided into three groups, namely the first
group (1st December 2017-31st May 2018, n=918), second
group  (1st  December  2018-31st  May  2019,  n=1,147),  and
pandemic period group (PPG) (1st December 2019-31st May
2020, n=1,139), according to the period when they received
therapy.  Descriptive  statistics  and  mortality  rates  were
compared between these groups, which reflect the first period
of three consecutive years.

Non-palliative  and  palliative  anti-cancer  therapies  included
treatment  options  for  the  adjuvant,  neoadjuvant,  and
metastatic stages. Patients who received chemotherapy and
immunotherapy  were  described  as  patients  receiving  anti-
cancer therapy. Anticancer treatments were classified into two
different groups in terms of risk of febrile neutropenia (>20%
high-risk, <20% moderate / low-risk).6 Therapies consisting of
single  anticancer  therapy  and  more  than  one  drug  were
accepted as monotherapy and combination therapy,  respec-
tively.

All patients with solid malignancy over 18 years of age who
were receiving active anticancer therapy were included in the
study. Patients who did not receive anticancer therapy or who
had only routine control, were excluded from the study. Since
the patients with hematological malignancies and lymphoma
were  followed  up  by  hematology,  these  patients  were  not
included.

Data analysis was performed using SPSS-22 for Windows (Sta-
tistical  Package  for  Social  Science,  SPSS  Inc.  Chicago  IL,
USA®Z). The variables were investigated using visual (histo-
grams, probability plot) and analytical methods (Kolmogorov-S-
mirnov test) to determine whether or not they were normally
distributed.  Analyses  were  performed  to  describe  and
summarise the distributions of variables. Continuous variables
were reported in terms of median and interquartile range (IQR).
Categorical variables have been described in terms of frequen-
cies and percentages. Kruskal-Wallis test was used to compare
continuous nonparametric variables. The Chi-square test was
used to compare the proportions in different groups. The statis-
tically significant two-tailed p-value was set at <0.05.

RESULTS
A total of 3,204 cancer patients, who met the criteria, were evalu-
ated. The median age of all patients was 61 (53-69). One thou-
sand six hundred and thirty-six (51.1%) patients were females
and 48.9% (n=1, 568) percent were males. Sixty-nine percent
(n=2,211) of all patients were at an advanced stage of cancer

and, therefore, were receiving palliative chemotherapy. Most
common cancer  types  were breast  cancer  (25.9% [n=831]),
lung  cancer  (23.8%  [n=761]),  and  colorectal  cancer  (15.6%
[n=501]), respectively. There were no differences between the
median age and gender distribution of the patients who received
anticancer therapy in the three groups included in the study
(p=0.555 and p= 0.149, respectively, Table I). The three most
common  types  of  cancer  were  lung,  breast,  and  colorectal
cancer in all three groups analysed. The distribution of these and
other cancer types was not different between groups (p=0.061).
Additionally,  metastatic  disease  rates  were  comparable
between the groups. Metastatic disease rates were calculated
as 67.9% in the first group, 73.3% in the second group, and
65.6% in the PPG, respectively (p<0.001). While there was no
significant difference between the first group and PPG in post-
hoc analysis (Bonferroni method), the second group had a statis-
tically significantly higher rate than the other groups.

The mortality rates were 13.5% (n=124) in the first group, 13.4%
(n=154) in the second group, and 13.0% (n=148) in the PPG.
Overall mortality rates did not differ among the patients with
cancer who received anticancer therapy in three different six--
month periods analysed (p=0.931, Figure 1). Monthly mortality
changes  were  also  evaluated  and  the  results  were  different
among the three groups (p<0.001).The difference was due only
to the months of April and May; while there was no difference
between  the  second  group  (2.4%  [n=27])  and  PPG  (1.1%
[n=13]). For April, the mortality rate was significantly higher in
the first group (3.4% [n=31]) than in the PPG. For May, the PPG
mortality rate (0.8% [n=9]) was lower than both the first group
(3.4%  [n=31])  and  the  second  group  (3.3%  [n=38]).  These
findings are summarised in Figure 2. The median ages of the
patients who died were 66 (58-71), 65 (58-72), and 65 (57-70),
respectively; and the difference was not significant (p = 0.560).
In addition, while the commonest histological type observed in
patients who died in all three groups was lung cancer (47.6%
[n=59], 38.3% [n=59], 37.8% [n=56], respectively). The distri-
bution of cancer types did not significantly differ between groups
(p= 0.690).

In the PPG, six of nine COVID-19 positive (confirmed real-time
polymerase chain reaction [RT PCR] from nose or throat swab)
patients died who had received chemotherapy within four weeks
before  testing  positive  for  COVID-19.  The  COVID-19  positive
death rate was 4% in 148 patients who died in total.  Four of these
six patients had metastatic lung cancer, and two had colorectal
cancer. They were all older than 55 years. Only one patient had
received curative chemotherapy.

Comparing the febrile neutropenia risk of regimens, there were
no differences in mortality rates over the years (p= 0.157 for >
20% and p= 0.632 for <20%). Moreover, there was no significant
difference between the groups when compared according to the
purpose of administration as palliative or curative (p= 0.661 and
p  =  0.776,  respectively).  Finally,  no  significant  changes  in
mortality rates were detected within three years with regard to
monotherapy or combination therapy (p = 0.375 and p= 0.731,
respectively). These findings are summarized in Figure 3.
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Table I: Comparison of the baseline characteristics of the groups.

 
                                                        Periodic time interval

p-valueFirst group
[Dec 1, 2017 - May 31, 2018]
(n=918)

Second group
[Dec 1, 2018 - May 31, 2019]
(n=1,147)

PPG
[Dec 1, 2019 - May 31, 2020]
(n=1,139)

Age (years*) 62 (53-69) 61 (52-69) 61 (52-69) 0.555
Gender, F/M (%) 457/461 (49.8/50.2) 571/576 (49.8/50.2) 608/531 (53.4/46.6) 0.149
Cancer types, n (%)
Lung cancer
Breast cancer
Colorectal cancer
Prostate cancer
Gastric cancer
Pancreaticobiliary cancer
Other GIS cancers
Bladder cancer
Kidney cancers
Malignant melanoma
Sarcoma
CNS cancer
Head and neck cancer
Gynecological cancer
Others

 
231 (25.2)
228 (24.8)
145 (15.8)
24 (2.6)
59 (6.4)
41 (4.5)
9 (1.0)
14 (1.5)
2 (0.2)
6 (0.7)
8 (0.9)
11 (1.2)
29 (3.2)
88 (9.6)
23 (2.5)

 
271 (23.6)
288 (25.1)
181 (15.8)
31 (2.7)
75 (6.5)
59 (5.1)
20 (1.7)
20 (1.7)
5 (0.4)
9 (0.8)
14 (1.2)
8 (0.7)
49 (4.3)
89 (7.8)
28 (2.4)

 
259 (22.7)
315 (27.7)
175 (15.4)
41 (3.6)
78 (6.8)
47 (4.1)
10 (0.9)
34 (3.0)
10 (0.9)
10 (0.9)
17 (1.5)
9 (0.8)
21 (1.8)
82 (7.2)
31 (2.7)

0.061

Metastasis, yes (%) 623 (67.9) 841 (73.3)** 747 (65.6) <0.001
PPG: Pandemic period group; GIS: Gastrointestinal system; CNS: Central nervous system. *Age data were expressed in terms of medians and interquartile
ranges**The difference is due to the second group.

Figure  1:  Overall  mortality  rates  over  three  different  time  periods
(PPG = Pandemic period group).

Figure 2: Comparison of mortality by months in annual periods.

Figure  3.  Mortality  results  according  to  chemotherapy  options.
Comparison according to the risk of febrile neutropenia (A), whether
it is given for palliative purposes (B) and whether it is applied in
combination (C). PPG = Pandemic period group.

DISCUSSION

There was no unexpected higher mortality rate of cancer
therapy  during  COVID-19  pandemic  as  compared  to  the
previous  years  of  the  same  timeline.  Overall  obtained
results  showed  that  there  was  no  increase  in  mortality
among patients with cancer receiving anticancer therapy,
which  was  accepted  as  in  high-risk  group  during  the
COVID-19 pandemic period, as compared to the 2018 and
2019 seasons.
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Following  the  first  COVID-19  case  seen  in  Turkey,  it  was
tried to reduce the patient value by delaying control exami-
nations  among  outpatients  without  active  cancer.  After
some  prevention  to  reduce  the  number  of  patients,  an
average of 50 patients in an outpatient setting were evalu-
ated. These numbers were about half of the patients who
were examined in pre-pandemic conditions. The number of
patients receiving chemotherapy did not change during this
period. Patients with cancer are more susceptible to infec-
tious agents and infection-related deaths than other healthy
individuals due to immunosuppression. Although there have
been studies on the rates of cancer patients among those
who had COVID-19 in the whole population and who died
due to COVID-19, no further studies are available on the
effect of the mortality rate of patients with cancer receiving
anticancer  treatment.  The  first  data  on  this  issue  was
reported  from  China,  where  the  pandemic  first  appeared.
Liang et al. reported the results of a prospective cohort.7 The
results  of  1,590  COVID-19  cases  with  sufficient  data  were
evaluated, and 18 patients had a history of cancer. While
cancer incidence in the Chinese population was 0.29%, they
found a higher cancer incidence in COVID-19 cases, which
was  1%.  In  this  study,  the  authors  defined  serious  events
requiring mechanical ventilation in the intensive care unit,
and the death rate was higher in cancer patients than in
patients without cancer (38.9 [7 of 18 patients] and 6.6 [124
of 1,872 patients],  p <0.001, respectively).  However, the
proportion of patients with cancer among all deaths was not
specified separately. It was also found that patients who had
undergone  chemotherapy  or  surgery  last  month  had  a
numerically  higher  risk  (43.0%  vs.  75.0%)  of  clinically
serious  events  compared  to  those  who  did  not  receive
chemotherapy or surgery. According to the results of this
study,  patients  with cancer  have been shown to have a
higher risk of  COVID-19 than other individuals.  COVID-19
positive  patients  with  cancer  have  been  shown to  have
worse  results  because  they  are  immunosuppressed.7

According to the statistics of the Turkish National Ministry of
Health,  between March 11 and May 31, 2020, 2,074,794
people  were  screened  for  COVID-19,  and  164,781  were
found positive (7.9%).  Between these dates,  the general
population mortality rate was declared as 2.77%. However,
in the same period, the total number of patients receiving
anticancer treatment in this centre was 835, and 9 of these
patients were symptomatic and documented as COVID-19
positive.8

In another study from the United States of America, which
had a rapid increase in the number of cases in March, the
rate  of  cancer  patients  among  5,688  COVID-19  positive
patients between March 1 and April 6 was determined as 6%
(n  = 334).9  The  risk  of  intubation  was  higher  in  cancer
patients  without  adjustment for  age groups (relative risk
[RR];  1.89  [1.37-  2.61]),  but  the  mortality  rate  was  not
significantly  different.  Although  the  risk  of  intubation  was
found  to  be  significantly  higher  in  cancer  patients  aged

66-80  years,  the  risk  of  death  at  this  age  was  not  signifi-
cantly higher. Moreover, the risk of death was found to be
significantly  higher  (RR  [95%  confidence  interval];  5.01
[1.55 – 16.2]) in patients <50 years of age with cancer.9

In the multicenter study by Dai et al., 107 COVID-19 positive
patients  with  cancer  and  536  noncancer  patients  were
compared. In patients with COVID-19 positive cancer, the
serious event incidence was higher especially in hemato-
logic cancer, lung cancer, and metastatic cancer.10

Lee et al. published a prospective multicenter observational
study  to  describe  COVID-19  outcomes  in  patients  with

cancer.11 Eight hundred patients diagnosed with cancer and
symptomatic COVID-19 (confirmed by RT PCR from nose or
throat swab) were analysed, in which 226 (28.3%) patients
died.  The  number  of  patients  who  received  cytotoxic
chemotherapy within 4 weeks before the positive test for
COVID-19,  was 281 (35.1%).  When the characteristics  of
patients  with  cancer  who  died  were  examined,  it  was
concluded  that  mortality  rates  were  not  different  between
patients who received cytotoxic chemotherapy in the last
four weeks and those who did not. In agreement with that
study,  the  present  study  displayed  the  absence  of  an
increase  in  mortality  in  the  period  corresponding  to  the
COVID-19  pandemic  in  patients  who  received  anticancer
treatment compared to other years.

In this study, the higher mortality in December,  January,
February, and March compared to April  and May may be
because the overall  mortality  is  higher in  cooler  than in
warmer  months  in  Europe,  and  non-tropical  Asian  cities
have reported increased mortality in winter.12,13 Likewise, in
a study from Hungary, which has similar climatic conditions
as this study centre, significant winter peak seasonality was
shown in mortality rates from all cancers.14

The strength of this study was the high number of patients
and similar distribution in terms of the subtype of cancer,
age, and gender among the three groups. This data were
obtained from patient records in a robotic drug preparation
system, which is currently used to prepare parenteral anti-
cancer treatments in this hospital.

The major limitation of the study was that the authors did
not confidently exclude COVID-19 diagnosis in all  deceased
patients but, the patient population was homogenous with
regard to previous years as age, gender, cancer type, pres-
ence of metastatic disease, type of chemotherapy, and appli-
cation purpose. Additionally, hospital records and phone call
surveys excluded the COVID-19 diagnosis and possible viral
contamination of the patients.

Another limitation of the study was that the authors did not
enroll patients treated with other than cytotoxic drugs. As a
result  of  precautions  taken  during  the  pandemic  period,
patients who received oral anti-cancer treatment were not
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included because  the  frequency  of  visits  to  the  hospital
decreased. They could obtain their medicines from pharma-
cies post-follow-up and continue with telemedicine.

Further  limitation of  this  study is  that  it  did  not  include
hematological  cancers.  On the other hand, there was no
increased  mortality  rate  of  lung  cancer  and  metastatic
cancer compared to previous years, as most of the patients
who died had metastatic disease.

CONCLUSION

Due to the susceptibility to infection in immunosuppressive
patients receiving anticancer therapy, COVID-19 may be a
primary potential causative agent, but this pandemic did not
significantly change mortality rates in this group of patients
as compared to previous years. These results showed that
anticancer  treatments  during  the  COVID-19  pandemic
period can safely be carried out.
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