
Abstract. Background/Aim: This study aimed to assess the
impact of the ongoing COVID-19 pandemic on cancer
patients, known to be immune-compromised due to the disease
itself, oncological treatments and adjuvant medicines use such
as steroids. Overall survival was determined for patients with
COVID-19 infection and stratification according to known
comorbidities and complications was performed. Patients and
Methods: This prospective study included ninety cancer
patients with COVID-19 confirmed by PCR testing performed
before each cycle of chemotherapy or every two weeks during
radiotherapy between May and December 2020 in two tertiary
Cancer Centers. Demographic, cancer-related and SARS-
CoV-2 infection data were collected and long-term oncologic
outcome was assessed. Results: Mean age of cancer patients
diagnosed with SARS-CoV-2 was 59.7±12.1 years (range=30-
83 years). Fifty-two (57.7%) were women. The most frequent
cancer localization was breast (n=28, 31.1%) followed by
colorectal (n=11, 12.2%) and lung cancer (n=8, 8.8%). Most
patients infected with SARS-CoV-2 were diagnosed in stage IV
of the disease (n=44, 48.9%) followed by stage III (n=19,
21.1%) and stage II disease (18.9%). Regarding
comorbidities, the most common was hypertension (n=31)
followed by cardiac dysfunction (n=23) and type II diabetes
(n=13). Of 27 (30%) patients who needed hospitalization, 4
patients developed severe infection, 17 patients had mild
symptoms and 6 patients were minimally symptomatic. After
a median follow-up of 22.5 months, 5 patients (5.55%) died
due to SARS-COV-2 infection, all stages III and IV. Median
estimated overall survival was 14 months in patients who died

because of COVID infection compared to 98 months in
cancer-related mortality analysis (p<0.0001). Three deaths
occurred during chemotherapy, 1 death in the chemo-
radiotherapy radiotherapy group. Conclusion: SARS-CoV-2
infection was associated with an excess mortality in our study
population, especially in patients with advanced and
metastatic disease and in those receiving immunosuppressive
treatment such as chemotherapy and radiotherapy.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) and the resulting illness, COVID-19, have emerged
as a global pandemic (1). In 2003, the SARS epidemic was
correlated with a coronavirus. The new coronavirus (2019-
nCoV), first appeared in December 2019 in Wuhan (China)
as the perpetuator of severe respiratory infection in humans
(2). The World Health Organization (WHO) made the
assessment that COVID-19 must be defined and treated as a
pandemic in March 2020. The human coronavirus disease
COVID-19 became the fifth registered pandemic sequent to
the 1918 Spanish flu, 1957 Asian flu, 1968 Hong Kong flu
and the 2009 Pandemic flu (3). In September 2021, the total
number of confirmed cases of SARS-CoV-2 infection was
229,222,879 worldwide. The total number of deaths
allocated to this disease was 4,702,936. Some countries did
not compile this data and many recoveries from both
confirmed and untested infections remain unregistered.
Unfortunately, this is still an ongoing pandemic (4).
Certain patients have a higher risk for severe illness from

COVID-19 than others (5). In America, the Centers for
Disease Control and Prevention single out that individuals
who are 65 years and older who have underlying medical
conditions, especially if they are not well controlled or if
they live in a long-term care facility, are at a high risk of
severe disease due to COVID-19 infection. Likewise, in
Europe, the Centre for Disease Prevention and Control,
identified as risk factors for a more critical disease, some
underlying pathology and the age category >70 years old.
The United Kingdom National Health Service enclosed in
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the highest clinical COVID-19 risk group: those at high risk
for infections (due to immunosuppressive therapies), patients
with specific cancers or severe respiratory diseases, solid
organ transplant recipients, pregnant women with significant
heart disease (6).
Cancer patients, especially those who undergo systemic

anticancer treatments, have been thought to be at increased
risk of mortality from COVID-19 and experiences from other
countries show that patients with serious health conditions
associate with a higher mortality risk (7, 8). Patients with
cancer might be immunocompromised by the effects of
antineoplastic therapy, adjuvant medications such as steroids,
and the immunosuppressive effect of cancer itself. Mortality
from COVID-19 in cancer patients is mainly determined by
age, gender, and comorbidities (9).
Dealing with shortages and lockdowns, the immediate

reaction of the oncology community was ruled by the general
principle of risk-to-benefit ratios. Our community suddenly
had to protect a population that was already vulnerable to a
potentially fatal infection, without jeopardizing cancer
treatments (10).
The aim of this study was to assess the impact of the

pandemic in patients with different solid tumors. 

Patients and Methods
Study design. A prospective study was conducted on cancer
patients diagnosed with SARS-COV2 who were undergoing
treatment at the medical oncology and radiotherapy department in
two tertiary cancer centers, between May and December 2020. All
patients were routinely tested for SARS-CoV-2 before each cycle
of systemic treatment, every two weeks during radiotherapy or
before the first follow-up visits. In order to identify coronavirus
patients, nasopharyngeal and oropharyngeal swab samples were
collected for RT-PCR testing. Currently, the gold standard test for
SARS-CoV-2-specific ribonucleic acid (RNA) is based on the
reverse transcription quantitative polymerase chain reaction (RT-
qPCR), which relies on target amplification by Taq polymerase
and uses a fluorescent resonance energy transfer (FRET)-based
hydrolysis probe (11).

Patient characteristics. A total of ninety patients were included in
the study. Demographic data (age, gender), cancer related data (type
of cancer, stage, comorbidities, treatment objective, type of
treatment, oncologic treatment adverse events) and SARS CoV2
infection information (symptoms, disease severity, treatment, blood
count parameters, symptomatic treatment, infection complications)
were collected prospectively. Toxicity of blood count parameters
were quantified using CTCAE v.4.0 (12). Oncologic outcome was
measured by overall survival assessment (define as time from
cancer diagnosis to death of any cause). SARS-COV 2 outcome was
defined as resulted when a RT-PCR test was negative and SARS-
CoV-2 impact on mortality was assessed using Kaplan Meyer and
Cox regression analysis. 

Informed consent was obtained from the patients and ethics
committee approval was obtained before the commencement of this
study. Patient characteristics are presented in Table I.

Statistical analysis. Statistical analysis was done using SPSS
(PASW v18, SPSS Inc, Chicago, IL, USA) (13) and R Studio (R
version 3.3.2 and RStudio 1.0.136, the R Foundation for Statistical
Computing, Vienna, Austria) (14, 15) to perform descriptive patients
characteristic at baseline, survival analysis using Kaplan-Meier and
log rank test using cancer overall survival censored by Sars-CoV-2
(patient died of SARS-COV2 or not). Contingency tables with
diagnosis, stage, comorbidities, CBC parameters, treatment type,
grouped by SARS-COV2 survival status (0 or 1) were done along
with t-test or Fisher exact test for each group. p-Values less than
0.05 were considered significant.

Results

Between May and December 2020, 2,401 patients presented
in our Oncology and Radiotherapy Department for treatment.
Ninety patients were positive for SARS-CoV2 infection by
RT-PCR testing (3.74% of patients). 

Patient demographic characteristics. Patient’s demographic
characteristics showed that mean age of patients diagnosed
with SARS-COV2 was 59.7±12.1 years (range=30-83),
median age 62 years old. Most of them were women 52
(57.7%). Most frequent localization of cancer was breast
(n=28, 31.1%) followed by colorectal (n=11, 12.2%), lung
cancer (n=8, 8.8%), uterine cancer (squamous cell carcinoma
of the cervix and uterine adenocarcinoma, n=8, 8.8%) and
glioma (n=5, 5.6%). 
Most cancer patients diagnosed with SARS-CoV-2

infection were stage IV disease (n=44, 48.9%) followed by
stage III (n=19, 21.1%) while 17 patients had stage II disease
(18.9%), 5 patients were stage I (5.5%) and 5 patients had
tumors that are not staged by TNM like central nervous
system tumors.
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Table I. Patient characteristics.

Parameter                               Feature                    Count/Mean (%/range)

Age                                                                                  59.7 (30-83)
Gender                                   Female                                 52 (58)
                                                Male                                   38 (42)
Cancer                                    Breast                                  27 (30)
localization                    Gastrointestinal                         15 (16.6)
                                                 Skin                                  10 (11.1)
                                          Gynecologic                              9 (10)
                                              Urinary                                10 (11.1)
                                                Lung                                    8 (8.9)
                                 Central nervous system                    5 (5.6)
                                        Head and neck                            5 (5.6)
                                      Unknown primary                         1 (1.1)
Stage                                            I                                       5 (5.6)
                                                   II                                     17 (18.9)
                                                   III                                     19 (21)
                                                   IV                                    44 (48.9)
                                         Not applicable                            5 (5.6)



Regarding the intend of treatment when SARS-CoV-2
infection was diagnosed, 30 patients (33.3%) were undergoing
adjuvant therapy, 18 patients (20%) were during neoadjuvant
treatment with curative intent, 40 patients (44.5%) were
undergoing treatment with palliative intend and 2 patients
(2.22%) were diagnosed at first post-therapeutic follow-up visit.
SARS-Cov2 infection was diagnosed during chemotherapy in
40 (44.4%) patients, during radiotherapy (n=22, 24.4%), 15
(16.7%) patients were undergoing concurrent chemo-
radiotherapy, 6 (6.7%) patients were during immunotherapy,
and 5 (5.6%) patients were under hormonal therapy. 

Comorbidities. Most common comorbidity in the study
group was hypertension (n=31) followed by cardiac
dysfunction (n=23) and type II diabetes (n=13). Patients with
hypertension had a higher risk of death due to SARS-CoV-2
infection compared to patients with normal blood pressure
(p=0.046). In contingency Table II we have summarized the
main SARS-CoV-2 comorbidities grouped by SARS-CoV-2
related death and Fisher’s exact test was used to compare the
two groups.
In our study sample, 3.3% patients were underweight,

32.2% had normal weight, 25.6% were overweight and
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Table II. Patient comorbidities correlated with SARS-COV2 infection death risk.

Parameter                                Response                   SARS-COV2 infections SARS-COV2 related Total p-Value* 
                                                                               without death N=85 (94.4%) deaths N=5 (5.6%) N=90

Cardiac dysfunction                     No                                    64 (75.3) 3 (60) 67 (74.4)                    0.599
                                                     Yes                                    21 (24.7) 2 (40) 23 (25.6)                      
High blood pressure                     No                                    58 (68.2) 1 (20) 59 (65.6)                    0.046
                                                     Yes                                    27 (31.8) 4 (80) 31 (34.4)                      
Lung disease                                 No                                    78 (91.8) 4 (80) 82 (91.1)                    0.379
                                                     Yes                                      7 (8.2) 1 (20) 8 (8.9)                        
Dyslipidemia                                No                                    82 (96.5) 5 (100) 87 (96.7)                    1
                                                     Yes                                      3 (3.5) 0 3 (3.3)                        
Obesity                                          No                                    70 (82.4) 5 (100) 75 (83.3)                    0.585
                                                     Yes                                    15 (17.6) 0 15 (16.7)                      
Type 2 diabetes                            No                                    73 (85.9) 4 (80) 77 (85.6)                    0.550
                                                     Yes                                    12 (14.1) 1 (20) 13 (14.4)
                                                        
N, Number of cases. *Fisher’s exact test.

Table III. SARS-COV2 infection related complications. 

SARS-COV2                           Toxicity                   SARS-COV2 infections SARS-COV2 Total p-Value*
complication                           (Yes/No)               without death N=85 (94.4%) deaths N=5 (5.6%) N=90

Pneumonia                                    No                                      68 (80) 2 (40) 70 (77.8)                    0.071
                                                     Yes                                     17 (20) 3 (60) 20 (22.2)                      
Pleural effusion                            No                                    78 (91.8) 0 78 (86.7)                 <0.001
                                                     Yes                                      7 (8.2) 5 (100) 12 (13.3)                      
Anemia                                         No                                    61 (71.8) 1 (20) 62 (68.9)                    0.031
                                                     Yes                                    24 (28.2) 4 (80) 28 (31.1)                      
Leucopenia                                   No                                    66 (77.6) 2 (40) 68 (75.6)                    0.092
                                                     Yes                                    19 (22.4) 3 (60) 22 (24.4)                      
Lymphopenia                                No                                    47 (52.2) 0 47 (52.2)                    0.023
                                                     Yes                                    38 (45.2) 5 (100) 43 (47.8)                      
Neutropenia                                  No                                    71 (83.5) 2 (40) 73 (81.1)                    0.045
                                                     Yes                                    14 (16.5) 3 (60) 17 (18.9)                      
Thrombocytopenia                       No                                    75 (88.2) 0 75 (83.3)                 <0.001
                                                     Yes                                    10 (11.8) 5 (100) 15 (16.7)                      
Gastrointestinal                            No                                    77 (90.6) 2 (40) 79 (87.8)                    0.012
                                                     Yes                                      8 (9.4) 3 (60) 11 (12.2)                      
Respiratory failure                       No                                    74 (87.1) 1 (20) 75 (83.3)                 <0.001
                                                     Yes                                    11 (12.9) 4 (80) 15 (16.7)                      

N, Number of cases. *Fisher’s exact test.



18.9% were obese. Mean body mass index (BMI) for the
entire patient population was 26.08 kg/m2 (range=18-45
kg/m2). No link has been identified regarding the infectious
outcome of patients and BMI. 

SARS-CoV-2 infection outcome and complication. Associated
to the intensity of symptoms linked to SARS-COV-2
infection, 27 (30%) patients needed hospitalization, 4 (4.4%)
patients had severe symptoms (needing admission in
intensive care unit), 17 (18.8%) patients had mild symptoms,
6 (6.66%) patients presented minor symptoms and in 40
(44.4%) patients the infection was diagnosed during weekly
routine testing. 
Common COVID symptoms were hardly found in our

study population. Therefore, higher than 38˚C fever was
recorded in 7 (7.7%) patients, anosmia in 4 (4.4%) patients,
cough in 6 (6.6%) patients and headaches in 3 (3.3%) patients. 
The most frequent abnormalities identified during and

immediately following COVID infection were hematologic
(Table III): lymphopenia (n=34, 17 patients grade 1, 5
patients grade 2, 7 patients grade 3 and 5 patients grade 4)
followed by anemia (n=19, 11 patients with grade 1, 8
patients with grade 2), leucopenia (n=12 patients, 4 patients
grade 1, 7 patients with grade 2, 1 patient grade 3),
neutropenia (n=7, 3 patients with grade 1, 2 patients grade 2

and 2 patients grade 3) and thrombocytopenia (n=5, 4 grade
1 and 1 grade 2). The respiratory complications were acute
pneumonia (n=12), respiratory failure (n=8) and pleural
effusion (n=2). In patients who died, 2 had grade 3/4
lymphopenia, 1 had massive pleural effusion, 1 had grade 3
thrombocytopenia. An increased incidence of fatigability was
identified in 19 patients (21.11%). 

Impact of SARS-CoV-2 infection on oncologic outcome. After
a median cancer follow-up of 22.5 months, 5 (5.55%)
patients died as a result of SARS-COV2 infection out of
which 2 were being treated for breast cancer, 2 for
bronchopulmonary cancer and 1 for colorectal cancer. All
death events caused by SARS-COV-2 infection were
recorded at an advanced stage (3 in stage IV and 2 in stage
III disease). Four patients were treated with palliative
intention and one patient in adjuvant setting. Twenty-two
cancer death, non-COVID related were recorded. 
SARS-CoV-2 infection was associated with an increase in

mortality rates. Median estimated overall survival was 14
months in patients who died because of COVID infection
compared to 98 months in cancer related mortality analysis
(p<0.0001) (Figure 1). The risk of death was increased by 4
times due to SARS-COV-2 infection (HR=4.12, p=0.005,
96% CI=1.53-11.10).
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Figure 1. Kaplan Meier curves comparing cancer-related mortality and COVID mortality.



In patients receiving chemotherapy 3 deaths due to
COVID occurred compared to 1 death in chemo-radiotherapy
group and 1 death in radiotherapy group. No deaths were
reported in patients treated with immunotherapy, targeted

therapy and hormonotherapy. Statistical significance was not
reached due to small numbers of events. The excess of
mortality in chemotherapy and radiotherapy treatment group
is shown in Figure 2. 
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Figure 2. Kaplan Meier curves comparing cancer-related mortality and COVID mortality in patients who underwent chemotherapy, radiotherapy.



Overall survival was worse for patients with
thrombocytopenia (log rank p=0.002), lymphopenia (log
rank p=0.05), arterial hypertension (Table II, p=0.019). 
Regarding the intensity of oncological treatment, patients

were postponed until a negative RT-PCR test was obtained.
This translates in a median delay of oncologic treatment of
4.17 weeks (range=2-12). Additionally, three patients
discontinued oncologic treatment. 

Discussion

The outbreak of coronavirus disease 2019 (COVID-19) has
rapidly spread globally since it was first detected and
identified as a public health emergency of major
international concern and has now been declared a pandemic
by the World Health Organization (WHO) (16).
An early report by Zhang and colleagues (17) represents

an important preliminary contribution to our understanding
of the risk and effects of COVID-19 infection in cancer
patients, and may allow oncologists to tailor clinical
management of COVID-19 to our patients. Cancer patients
are at higher risk of developing infections because they are
immunocompromised due to the underlying malignancy or
anticancer therapy and because of frequent visits to the
hospital (18).
A retrospective cohort study included 28 cancer patients

with confirmed COVID-19 from three designated hospitals in
Wuhan, China. The following clinical features were shown in
our cohort: fever (82.1%), dry cough (22, 81%), and dyspnoea
(50.0%), along with lymphopenia (82.1%), high level of high-
sensitivity C-reactive protein (82.1%), anemia (75.0%), and
hypoproteinemia (89.3%). total of 15 (53.6%) patients had
severe events and the mortality rate was 28.6% (17).
Another cohort study aimed to evaluate the clinical impact

of COVID-19 in patients with cancer (CCC19) enrolled 928
patients. Median age was 66 years and 468 (50%) patients
were male. The most prevalent malignancies were breast
[191 (21%)] and prostate [152 (16%)]. 366 (39%) patients
were on active anticancer treatment, and 396 (43%) had
active (measurable) cancer. The mortality rate in this early
cohort (April-May 2020) was 13%. Independent factors
associated with increased 30-day mortality were older age,
smoking status, ECOG 2 or higher and active cancer
(progressing vs. remission) (19). 
In our group of included patients, 3.74% were diagnosed

with SARS-COV-2 infection during wave 1 and 2 of the
pandemic and the mortality rate was 5.55%. Until 31
December 2020 a total of 630,000 cases and 17,500 deaths due
to SARS-CoV-2 were recorded in Romania representing 3.3%
of population infected and a mortality rate of 2.77% (20).
More than the immediate impact of COVID-19 infection,

devastating effects on patients with cancer is with huge
numbers of missed diagnoses and delayed treatments due to

health systems under pressure and patient reluctance to seek
medical care (21, 22). 
Our study shows that cancer care was generally affected

by the COVID-19 pandemic and delays in both
chemotherapy and radiotherapy were recorded. Most aspects
of care, counting diagnosis, treatment, palliative care, and
follow-up were reduced during the pandemic. It is likely that
these reductions will result in suboptimal treatment for at
least a proportion of patients who would have been
diagnosed with cancer in this period (23).
Miyashita et al. (24) showed that patients with cancer were

intubated significantly more often. Dividing patients by age
groups, we detected a significantly increased risk of intubation
and mortality in patients with cancer aged 52-71 years. 
Hematological abnormalities like neutropenia,

thrombocytopenia and lymphopenia were reported by many
studies at baseline of SARS-COV-2 infection (25, 26). In our
lot of patients, lymphopenia, thrombocytopenia and
neutropenia were statistically significant associated with
death due to SARS-Cov-2 infection. 
In a prospective observational study, Lennard et al. aimed

to assess that cancer patients on cytotoxic chemotherapy or
other anticancer treatment are at an increased risk of mortality
from SARS CoV-2 disease compared with those not on active
treatment (27). From 800 patients with a diagnosis of cancer
and symptomatic COVID-19, 281 (35%) patients had been
treated with cytotoxic chemotherapy inside a month prior to
testing positive for COVID-19, 44 (6%) patients received
immunotherapy, 64 (8%) were on hormonal therapy, 76 (10%)
received radiotherapy and 72 (9%) targeted therapies. This
study discovered that there were no huge contrasts in mortality
in patients receiving first-line palliative chemotherapy
contrasted to those getting later lines of palliative treatment
after adjustments for age, sex, and comorbidities. Patients on
immunotherapy, hormonal therapy, radiotherapy, and targeted
therapies were also not at any additional risk of death after
adjustment for age, gender, and comorbidities compared with
those who were not on these therapies.
Many studies identified the cancer population to be at a

higher risk of death due to Sars-CoV-2 infection. A
population-based analysis aims to evaluate the impact of
solid cancer on in-hospital mortality overall and among
different subgroups of patients with COVID-19 in Belgium
and identify that solid cancer is an independent adverse
prognostic factor for in-hospital mortality among patients
with COVID-19 (31.7% vs. 20.0%, respectively; adjusted
OR (aOR)=1.34; 95% CI=1.13-1.58). This adverse effect
was more pronounced among younger patients (<60 years
old, OR=3.84) those without other comorbidities (OR=2.27,
95% CI=1.41-3.64) (28).
One of the limitations of our study is the lack of more

detailed information regarding COVID infection because at
the beginning of pandemic the patients were transferred in
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dedicated centers and the lack of control group.
Unfortunately, the pandemic is far away from ending in our
country, so we expect an increase of the negative aspects
revealed by this study. 
As a conclusion, in our study population SARS-CoV-2

infection was associated with an increase in the mortality
rates, especially in patients with advanced and metastatic
disease and in patients receiving immunosuppressing
treatment such as chemotherapy and radiotherapy sequential
or concurrent. 
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