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Abstract

Background: Cancer patients, particularly those on active anticancer treatment, are report-
edly at a high risk of severe coronavirus disease 2019 (COVID-19) infection and death. This study
aimed to describe the clinical characteristics and outcomes of patients diagnosed with COVID-
19 whilst on anticancer treatment in a developing country.
Methods: This is a retrospective observational study of all adult cancer patients at Shaukat
Khanum Memorial Cancer Hospital and Research Centre, Pakistan, from March 15, 2020 to July
10, 2020, diagnosed with COVID-19 within 4 weeks of receiving anticancer treatment, where a
purposive sampling was performed. Cancer patients who did not receive anticancer treatment
and clinical or radiological diagnosis of COVID-19 without a positive reverse transcription–poly
merase chain reaction (RT-PCR) test were excluded. The primary endpoint was all-cause mor-
tality after 30 days of COVID-19 test. Data was analyzed with SPSS version 23 (SPSS Inc., Chi-
cago, IL, USA). Categorical parameters were computed using chi-square test, keeping p
value < 0.05 as significant.
Results: A total of 201 cancer patients with COVID-19 were analyzed. The median age of
patients was 45 (18–78) years. Mild symptoms were present in 162 (80.6%) patients, whereas
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severe symptoms were present in 39 (19.4%) patients. The risk of death was statistically signif-
icant (p < .05) amongst patients with age greater than 50 years, metastatic disease, and ongo-
ing palliative anticancer treatment. Anticancer treatment (chemotherapy, radiotherapy,
hormonal therapy, targeted therapy, and surgery) received within preceding 4 weeks had no
statistically significant (p > .05) impact on mortality.
Conclusions: In cancer patients with COVID-19, mortality appears to be principally driven by
age, advanced stage of the disease, and palliative intent of cancer treatment. We did not iden-
tify evidence that cancer patients on chemotherapy are at significant risk of mortality from
COVID-19 correlating to those not on chemotherapy.

� 2020 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).
Introduction

Patients with cancer have been identified to be at a high risk
of severe coronavirus disease 2019 (COVID-19) infection.
The case fatality rate amongst the cancer patients has pre-
viously been shown to be almost double than that in the nor-
mal population at 5.6% [1]. Moreover, it is assumed that the
risk of mortality is further amplified if the cancer patients
are on active anticancer therapy.

A study from China established an increased risk of sev-
ere infection and poorer outcomes in cancer patients [2].
In the UK Coronavirus Cancer Monitoring Project (UKCCMP),
COVID-19-positive cancer patients with advanced age and
comorbidities had a significantly higher mortality [3]. This
study did not reveal a significant impact of cancer treat-
ment on mortality. Another European study revealed
Karnofsky performance status <60, relapsed cancer, male
sex, and respiratory manifestations as self-reliant risk fac-
tors for death in patients who are on active anticancer
treatment [4]. The above studies described the impact of
COVID-19 infection in cancer patients on active anticancer
treatment. However, all these studies are from developed
countries, and this correlation has not yet been studied in
low- and middle-income countries.

This study, PakOncCovid19 (POC19), is the first study in
Pakistan which evaluated the clinical features and out-
comes of cancer patients who were diagnosed with COVID-
19 within 4 weeks of anticancer treatment. We also focused
on identifying the possible risk factors in these patients
which can lead to complications or death. This will aid in
early recognition and timely management of the COVID-
19-positive patients who are on active anticancer
treatment.

Methodology

POC19 is a retrospective study of cancer patients with
COVID-19 infection, diagnosed on the basis of nasopharyn-
geal reverse transcription–polymerase chain reaction (RT-
PCR), at Shaukat Khanum Memorial Cancer Hospital and
Research Centre (SKMCH & RC), Pakistan. Clinical data were
extracted from the hospital information system. The study
was accepted and approved by the Institutional Review
Board of SKMCH & RC.

The study population includes all adult patients who
received anticancer treatment within 4 weeks of COVID-19
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diagnosis, selected through non-probability purposive sam-
pling. We evaluated all histologically confirmed cancer
patients who were diagnosed with COVID-19 from March
15, 2020 to July 10, 2020. The active anticancer treatment
includes chemotherapy, targeted therapy, radiotherapy,
hormonal therapy, and cancer-related surgery. Patients
not undergoing active anticancer treatment and COVID-19-
suspected patients based on radiological or clinical suspi-
cion with a negative RT-PCR were excluded.

The primary outcome of our study was 30-day all-cause
mortality. The study variables included age, sex, indications
for COVID-19 testing (COVID-19 symptoms, pre-procedure
screening, and incidental radiological finding confirmed
with RT-PCR), primary cancer status (primary site localized,
primary site advanced, and metastatic), type of malignancy
(solid and haematological), the intent of treatment (pallia-
tive, curative), and severity of COVID-19 infection (mild/-
severe course).

Primary cancer was defined as localized when the solid
organ tumor was deemed surgically resectable. Primary
cancer was defined as advanced when the primary tumor
was unsuitable for complete resection and metastatic can-
cer was a tumor with distant metastasis. The intent of anti-
cancer treatment was defined as palliative when the intent
was disease control, whereas curative anticancer treatment
included radical intent involving surgery, neoadjuvant, and
adjuvant treatment modalities.

The severity of the clinical course was divided into mild
and severe. We modified the national criteria for the sever-
ity of the clinical course to ascertain the patient groups [5].
Patients diagnosed with mild COVID-19 infection were
either asymptomatic or had symptoms with oxygen satura-
tion of �94% on room air at the time of diagnosis. Patients
diagnosed with severe infection had oxygen saturation of
�93% on room air, septic shock, or any organ failure requir-
ing treatment in the intensive care unit.

Statistical analysis was performed with SPSS version 23
(SPSS Inc., Chicago, IL, USA). Chi-square test was applied
using severity (mild and severe) and outcome (recovered
and death) as dependent variables to see their association
with different demographics (age and sex) and clinical char-
acteristics, such as the type of anticancer treatment, intent
of treatment, stage at presentation, severity of COVID-19
symptoms, and presence of comorbidities. The significance
level was demarcated as a two-tailed p < .05.

The OS (overall survival) was updated as of August 10,
2020, and follow-up calls were made after 30 days of the
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initial presentation of each cancer patient with COVID-19
infection.

Results

Clinical characteristics of cancer patients with
COVID-19

A total of 510 cancer patients diagnosed with COVID-19
were reviewed at SKMCH & RC, Pakistan, from March 15,
2020 to July 10, 2020. We identified 201 cancer patients
infected with COVID-19 and receiving active anticancer
treatment. The median age of the patients was 45 years,
ranging from 18 years to 78 years. This includes 86 (42.8%)
males and 115 (57.2%) females, with 162 (80.6%) mild cases
and 39 (19.4%) severe cases. As shown in Fig. 1, the majority
of the patients (145 [72.1%]) were symptomatic with COVID-
19 infection, 48 (23.9%) patients were found to be COVID-
19-positive on pre-procedure screening, and eight (4.0%)
patients tested positive on RT-PCR for COVID-19 after they
were found to have incidental radiological features sugges-
tive of COVID-19.

The breakdown of active anticancer treatment patients
included in the study is as follows; chemotherapy (146
[72.6%]), hormonal therapy (18 [9.0%]), radiation therapy
(13 [6.5%]), cancer-related surgical treatment (22
[10.9%]), and targeted agents (2 [1.0%]). Breast cancer (74
[36.8%]) was the most common cancer, followed by gas-
trointestinal cancer (28 [13.9%]), genitourinary cancer (21
[10.4%]), and others (Table 1). Haematological cancer was
present in 33 (16.4%) patients and 168 (83.6%) patients
had solid malignancy. There were 137 (68.2%) patients with
localized cancer, 20 (10.0%) patients with locally advanced
cancer, and 44 (21.9%) patients with metastatic disease.
The most common COVID-19-related symptoms were fever
(104 [51.7%]), cough (67 [33.3%]), and shortness of breath
(24 [11.9%]). Comorbidities were observed in 52 patients
and hypertension was the most common comorbidity pre-
sent in 44 patients, followed by diabetes in 10 patients,
while four patients had hypertension along with diabetes
and ischemic heart disease in two patients.
Fig. 1 Outlining the Pa
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Outcomes

All patient outcomes (dead or recovered) were updated
after 30 days of their initial presentation with COVID-19
infection. None of the patients were lost to follow-up. As
shown in Table 2, 39 patients presented with a severe form
of COVID-19 infection, out of which 16 patients died. The
remaining patients were diagnosed with mild COVID-19
infection, who remained stable for 30 days and recovered
uneventfully Fig. 2. This also included the patients with inci-
dental COVID-19 diagnosis during pre-procedure screening
and incidental radiological findings confirmed with RT-PCR.

Patients with mild disease were managed on an outpa-
tient basis with symptomatic treatment. Out of 39 patients
with severe COVID-19 infection, 10 patients were managed
in the intensive care unit, whereas the remaining patients
were managed in the ward. The only targeted therapy used
was tociluzumab for five patients, out of which two died.

The mortality was statistically significant (p < .05) in
patients aged older than 50 years compared with those aged
50 years or below, as shown in Table 3. The overall mortality
was 10/55 (18.2%) in cancer patients aged above 50 years
and six/146 (4.1%) in those aged below 50 years.

There were a total of 16 deaths out of which 12 patients
were post-chemotherapy, 2 patients were on hormonal
therapy, and two patients received radiotherapy in a period
of 4 weeks of their COVID-19 detection. No case of fatality
was reported in patients who had cancer-related surgery or
targeted anticancer therapy.

Most of the deceased patients (8/44 [18.2%]) had meta-
static disease, followed by three/20 (15.0%) with locally
advanced disease and only five/137 (3.65%) patients with
localized disease. Compared with patients who had local-
ized disease, mortality was statistically significant
(p < .05) in those who had locally advanced and metastatic
disease. Mortality was also statistically significant (p < .05)
among patients with severe COVID-19 infection at presenta-
tion and who were on palliative intent anticancer
treatment.

Of all those COVID-19-positive cancer patients,
seven/161 (4.3%) patients who died received curative
tient Selection flow.



Table 1 Type of Cancer of Study Population.

Type of cancer
Total
(N = 201)

N (%)

Breast cancer 74 (36.8)
Gastrointestinal cancer 36 (17.9)
Genitourinary cancer 26 (12.9)
Lymphoma 18 (9)
Leukemia 16 (8)
Head and neck cancer 13 (6.5)
Sarcoma 8 (4)
Gynecological cancer 7 (3.5)
Lung cancer 3 (1.5)

Fig. 2 Survival Proportion of Mild and Severe COVID 19 Patients: Survival proportion of the patients was counted from the initial
presentation with COVID-19 infection until 30 days.
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anticancer treatments and nine/40 (22.5%) patients
received palliative treatment.

The type of anticancer treatment received within the
preceding 4 weeks of COVID 19 infection was not statisti-
cally significant on the severity of the disease (p > .05).

Discussion

Patients with cancer and particularly those on active anti-
cancer treatment are at a greater risk of a severe form of
COVID-19 infection due to their immunosuppression [6]. In
Pakistani population, the COVID-19-related mortality is 2–
3% [5]. The worldwide COVID-19-related mortality is much
higher in cancer population [7]. To the best of our knowl-
edge, POC19 is the first retrospective observational study
and this is also the largest study from a developing country
to describe the clinical features and outcomes in cancer
patients who received anticancer treatment within the pre-
ceding 4 weeks of COVID-19 diagnosis.

In a cohort study of patients with COVID-19 from Wuhan,
China, the risk of severe disease was more than three times
higher amongst the 230 patients with cancer than in
matched controls [2]. Furthermore, the course of COVID-
19 is much more severe in cancer patients on active anti-
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cancer treatment [3]. This study showed a similar percent-
age of severe infection in cancer patients with COVID-19, as
described in previously observed studies.

The majority of patients in our study were aged below
50 years, which is a characteristic feature of the cancer
population in Pakistan [8]. A 10-year data of breast cancer
patients from Pakistan highlighted the age of presentation
being one and a half decade earlier in Pakistan than in
developed countries [9]. Similar trend was shown in oral
cavity cancer and colonic cancer [8,10]. In COVID-19, age
has been an important determinant of mortality, as shown
in a meta-analysis of 611,583 patients, with exponential
increase in mortality after 50 years of age [11]. Older age
is a significant independent risk factor of mortality in
COVID-19 patients [12]. This fact could be influenced by
both the physiological ageing process and comorbidities that
contribute to a higher risk of complications from COVID-19
infection [13]. It was also established that age above
50 years was an independent risk factor for increased fatal-
ity and severity of COVID-19 infection.

A meta-analysis of data from four retrospective studies
concluded that patients who received active anticancer
treatment within 2–4 weeks of developing COVID-19 were
associated with a nearly fourfold increased rate of in-
hospital death compared with not having received such
treatment [14]. The mortality can be up to 20% in cancer
patients with COVID-19 in this meta-analysis. The mortality
in UKCCMP is 27% in COVID-19-positive cancer patients on
active treatment [3]. A unique aspect of our results is the
lower mortality in our study than in the above mentioned
studies; this difference in mortality can be attributed to
the younger age of cancer onset in Pakistan. Being a devel-
oping country, we also faced the issue of limited resources
along with shortage of other supportive treatment modali-
ties for COVID-19, such as oxygen, antibiotics, and availabil-
ity of the latest trial drugs like tocilizumab and remedesivir.

Accumulating data suggest that the likelihood of COVID-
19-related severe illness and death is higher among the can-
cer patients with metastatic disease. The study by Assaad
et al. [4] showed an increased risk of mortality in metastatic
and relapsed cancer patients with COVID-19. The majority
of cancer patients who died in our study also had locally



Table 2 Characteristics of the Study Population and its Distribution Based on the Severity of COVID-19.

Intent
Total Severity

Mild Severe p
(N = 201) (n = 162) (n = 39)
N (%)

Treatment

Chemotherapy 146 (72.6) 116 (79.5) 30 (20.5) .506
Hormonal therapy 18 (9) 13 (72.2) 5 (27.8) .349
Radiation 13 (6.5) 11 (84.6) 2 (15.4) .534
Surgical treatment 22 (10.9) 21 (95.5) 1 (4.5) .062
Targeted 2 (1) 1 (50) 1 (50) .274

Stage at presentation

Localized 137 (68.2) 117 (85.4) 20 (14.6) <.05
Locally advanced 20 (10) 14 (70) 6 (30) .209
Metastatic 44 (21.9) 31 (70.5) 13 (29.5) .055

Treatment outcome

Recovered 185 (92) 162 (87.6) 23 (12.4) <.05
Death 16 (8) 0 (0) 16 (100)

Asymptomatic

Symptomatic 141 (70.1) 102 (72.3) 39 (27.7) <.05
Asymptomatic 60 (29.9) 60 (100) 0 (0)

Symptoms

Fever 104 (51.7) 73 (70.2) 31 (29.8) <.05
Cough 67 (33.3) 45 (67.2) 22 (32.8) <.05
Chills 5 (2.5) 4 (80) 1 (20) 0.977
Myalgia 22 (10.69) 14 (63.6) 8 (36.4) <.05
Sore throat 19 (9.5) 14 (73.7) 5 (26.3) .448
Shortness of breath 24 (11.9) 8 (33.3) 16 (66.7) <.05
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advanced and metastatic disease; this difference was statis-
tically significant compared with the patients who had local-
ized disease at the time of diagnosis of COVID-19.

In our study, there were 30 patients with severe and 116
with mild COVID-19 infection who received chemotherapy in
the preceding 4 weeks. There were 12 deaths observed in
the chemotherapy group with severe infection, while 18
patients recovered within the 30 days of the study period.
In an analysis of international COVID-19 and Cancer Consor-
tium registry data on over 900 patients with active malig-
nancy who were diagnosed with COVID-19 infection over
1 month, the use of anticancer treatment within 4 weeks
of infection was not related with higher 30-day mortality
rates [7]. These results were supported by another analysis
of UKCCMP registery of patients with active cancer and
symptomatic COVID-19 infection [3]. In this study, it is also
concluded that cytotoxic chemotherapy which is given
4 weeks prior to COVID-19 diagnosis is not a statistically sub-
stantial contributor to more severe disease or a predictor of
death from COVID-19 infection, when correlated with
patients having cancer who have not received chemother-
apy in that period. Therefore, it is ideal to individualize
decisions regarding anticancer therapy amidst COVID-19
pandemic, taking into account factors such as the curability
of cancer, risks of progression with treatment delay, and
local incidence of COVID-19 and availability of resources.

We found that 52 out of 201 cancer patients had comor-
bidities, with 41 patients in the mild group and 11 in the sev-
315
ere group. One or more comorbidities were observed in nine
severe patients who died. There was no significant statisti-
cal difference in deaths among patients who had comorbidi-
ties compared with those who did not have comorbidties.

As suggested in the American Society of Anesthesiologists
guidelines, testing for COVID-19 should be performed for all
patients prior to elective surgery and that surgery should be
postponed until the patient has recovered from COVID-19
infection [7]. This screening is essential to protect the
health care professionals from COVID-19 and to decrease
the risk of nosocomial transmission of COVID-19. Our study
revealed that 56/201 (27.9%) of asymptomatic patients with
cancer had COVID-19 diagnosed during pre-procedural
screening (48/56 [23.9%]) and after being highlighted on
radiological investigations (8 [4%]), as shown in Fig. 1. All
these patients remained well during the 30-day follow-up
period.

There were some limitations in this study, as this was a
retrospective analysis based on an observational design
without a control group. Additionally, a limited number of
patients received COVID-19-targetted therapies; therefore,
it is difficult to accurately comment about its impact on
patient outcome. We included only RT-PCR-positive
patients, which can exclude a significant number of patients
due to false-negative results. Identifying the characteristics
of patients having cancer with COVID-19 infection who are
at risk of a severe complication or death would be prudentn
to form definitive precautionary measures and also to adapt



Table 3 Clinical Characteristics and its Impact on Outcome in Cancer Patients with COVID-19.

Intent Total Outcome P

Recovered Death
(N = 201) (n = 162) (n = 39)
N (%)

Age (yr)

�50 146 (72.6) 140 (95.9) 6 (4.1) <.05
>50 55 (27.4) 45 (81.8) 10 (18.2)

Sex

Male 86 (42.8) 79 (91.9) 7 (8.1) .936
Female 115 (57.2) 106 (92.9) 9 (7.8)

Type of cancer

Solid 168 (83.6) 156 (92.9) 12 (7.1) .337
Hematological 33 (16.4) 29 (87.9) 4 (12.1)

Treatment

Chemotherapy 146 (72.6) 134 (91.8) 12 (8.2) .826
No chemotherapya 55 (27.4) 51 (92.7) 4 (7.3)

Stage at presentation

Localized 137 (68.2) 132 (96.4) 5 (3.6) <.05
Locally advanced and metastaticb 64 (31.8) 53 (82.8) 11 (17.2)

Severity

Severe 39 (19.4) 23 (59) 16 (41) <.05
Mild 162 (80.6) 162 (100) 0 (0)

Intent of Treatment

Curative 161 (80.1) 154 (95.7) 7 (4.3) <.05
Palliative 40 (19.9) 31 (77.5) 9 (22.5)

Comorbidity

Comorbid 52 (25.9) 45 (86.5) 7 (13.5) .090
No comorbid 149 (74.1) 140 (94) 9 (6)

a Radiation therapy, hormonal therapy, targeted therapy, and surgery (death in 2, 2, 0, and 0 patients, respectively).
b Patients with locally advanced and metastatic disease: three/20 and eight/44, respectively.
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to clinical trials. Further studies are needed to determine
the optimal screening frequency for patients undergoing
anticancer therapy cycles.

Conclusions

The mortality rate in COVID-19 cancer patients at 30 days is
higher among patients with additional risk factors such as
old age, metastatic disease, and palliative intent anticancer
treatment received in the preceding 4 weeks of COVID-19
infection. Our study did not reveal higher COVID-19-
related mortality in cancer patients undergoing active anti-
cancer treatment in a developing country, comparable to
existing evidence from developed countries, despite limited
resources. Further studies dedicated to cancer patients on
active cancer treatment will add in defining the future until
preventive treatments, such as a vaccine, have been found.
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