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Abstract

Introduction. Patients with cancer are considered a high-risk group for viral pneumonia,
with an increased probability of fatal outcome. COVID-19 infection has emerged as a
pandemic causing severe pneumonia rendering this vulnerable group at risk of adverse
outcomes.

Purpose. To highlight the survival of patients with solid malignancy that were admitted
to the infectious unit during the outbreak of COVID-19 in 2021.

Materials and methods. A retrospective cross-sectional study that involved 150 patients
with malignancy and COVID-19 infection and was conducted in the oncology center
for a period of one year. Data were collected from the oncology center data base and
from general hospital isolation unite and COVID-19 infectious center at the Child central
hospital.

Results. The mean age of the study sample was 58.7 years with male predominance (62%).
Lung cancer was the most common malignancy among the study population (31.3%),
followed by breast cancer (20.7%) and prostate cancer (16.7%), approximately 45.3%
of patients experienced complications, including acute respiratory distress syndrome
(22.7%), sepsis and septic shock (17.3%), and thromboembolism (10%).

Conclusions. The risk of severe mortality among patients with cancer is high compared to
normal population. Higher risk is noted when cancer is accompanied with other medical
comorbidities and with advanced age.
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Pesiome

BBepeHume. [MaLeHTbl C OHKONIOrMYeCcKnMmM 3aboneBaHAMM OTHOCATCA K Fpynne BbICOKO-
ro puUcka BUPYCHOW MHEBMOHUN C MOBbILEHHON BEPOATHOCTbIO SIeTallbHOro ncxopa. MH-
dekuyma COVID-19 ctana naHAeMuelR, Bbi3blBalOLLEN TAXKENY0 MHEBMOHMIO, YTO NofBepra-
€T 3Ty YA3BUMYIO Fpynny naunueHToB pUcKy HebnaronpuATHbIX UCXOA0B.

Llenb. /13yunTtb BbXKMBAEMOCTb NaLMEHTOB C CONMUAHBIMMU 310KaYeCTBEHHbIMI OMyXona-
MW, NOCTYNMBLUMX B UHEKLMOHHOE OTAeneHne Bo Bpemsa Bcnbiwky COVID-19 B 2021 .
Matepuanbl n metogbl. PeTpoCcneKTUBHOE NepPeKPeCTHOE UCCNeioBaHUE, BKOYaBLUee
150 naumeHToB CO 310KAYeCTBEHHbIMN HOBOOOpa3oBaHUAMMN 1 nHbekumen COVID-19,
NPOBOAMNIIOCH B OHKOJIOrMYECKOM LIEHTPE B TeYeHMe OAHOro roga. laHHble 6b11v nonyye-
Hbl 13 6a3bl JaHHbIX OHKOMOMMYECKOro LIEHTPA, a TaKXKe 13 130M1aTopa 60NbHMLbI 06 ero
npoduna n ueHTpa uHpekummn COVID-19 npn AeTcKon LeHTpanbHou 6onbHuLE.
PesynbraTtbl. CpefHMIN BO3pacT nccnegyemMmon BbiIbopku coctasun 58,7 roga ¢ npeobna-
JaHVEeM MY>XUMH (62%). Pak nerkux 6bin Hanbonee pacnpoCTPaHEHHOWN 3/10KaYeCcTBEH-
HoW onyxonbto cpean nccnegyembix (31,3%), 3a HAM cnefloBann pak MOJIOUYHOM Xenesbl
(20,7%) n pak npepctaTenbHown »enesbl (16,7%). MprmepHo y 45,3% nauneHToB Habsto-
Lanncb OCNOXKHEHWA, BKJTIOYas OCTPbIN PeCNMPATOPHbINA ANCTPECC-CUHAPOM (22,7%), cen-
CUC 1 cenTnyecKkmni Wwok (17,3%) n Tpomboambonuio (10%).

BbiBogbl. PricK TAXenom cMepTHOCTM Cpeaun NaLMeHTOB C OHKOMOrMYyecknumm 3abonesa-
HUAMM BbICOK NO CpaBHEeHMIo ¢ 06bluHOM Nonynaumen. bonee BbICOKWIA pUCK OTMeuaeTcs,
KOrfa pak ConpoBOXJAeTcA APYrMM CONYTCTBYIOWMUMN 3ab0NeBaHUAMY, a TakxKe B No-
XUnom Bospacrte.

KnioueBble cnoBa: COVID-19, pak, OHKONOruA, pak Nerkoro, pak MOSIOYHOWN Xenesbl
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B INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a contagious disease caused by the virus SARS-
CoV-2.The first known case was identified in Wuhan, China, in December 2019 the disease
quickly spread worldwide, resulting in the COVID-19 pandemic [1].

The symptoms of COVID-19 are variable but often include fever, cough, headache,
fatigue, breathing difficulties, loss of smell, and loss of taste, Symptoms may begin one to
fourteen days after exposure to the virus [2].

COVID-19 transmits when infectious particles are breathed in or come into contact
with the eyes, nose, or mouth. The risk is highest when people are in close proximity, but
small airborne particles containing the virus can remain suspended in the air and travel
over longer distances, particularly indoors. Transmission can also occur when people touch
their eyes, nose or mouth after touching surfaces or objects that have been contaminated
by the virus. People remain contagious for up to 20 days and can spread the virus even if
they do not develop symptoms [3].

Testing methods for COVID-19to detect the virus's nucleicacid include real-time reverse
transcription polymerase chain reaction (RT-PCR), transcription-mediated amplification,
and reverse transcription loop-mediated isothermal amplification (RT-LAMP) from a
nasopharyngeal swab [4, 5]. Complications may include pneumonia, acute respiratory
distress syndrome (ARDS), multi-organ failure, septic shock, and death [6].

COVID-19 can provisionally be diagnosed on the basis of symptoms and confirmed
using reverse transcription polymerase chain reaction (RT-PCR) or other nucleic acid
testing of infected secretions, along with laboratory testing, chest CT scans may be
helpful to diagnose COVID-19 in individuals with a high clinical suspicion of infection [7].
Detection of a past infection is possible with serological tests, which detect antibodies
produced by the body in response to the infection [8].

Almost 3-4 percent of all COVID-19 victims have cancer and related diseases, and the
numbers are terrifying, as the patient is described as "doubly unlucky" to be suffering from
cancer as well as being infected with COVID-19. Cancer patients could be at significant risk
for COVID-19, and there seems to be an upsurge in the likelihood of serious conditions,
such as ICU usage and artificial ventilation, for them as opposed to non-cancer COVID-19
patients [9].

In the United States, cancer-related mortality rose by 3% during the pandemic era, most
likely as a result of delayed diagnoses and inefficient patient care that forces hospitals to
treat patients at high risk of contracting COVID-19. According to the retrospective research
of two institutes, a positive COVID-19 test caused a delay in the length of cancer therapy.
The length of the delays varies depending on a number of factors, including time between
test results, a string of positive tests, fear of medical treatment and hospitalization, etc.
A total of 131 cancer patients who were infected with COVID required hospitalization,
of whom 38% required ICU care, and 7% died [10].

The immunocompromised status of patients is almost certainly the reason for this
elevated danger to cancer victims with COVID-19. The lethal combination of COVID-19
and cancer is also being blamed on cytokine storms. Patients with cancer and COVID-19
both have inflammatory responses [11].

Many molecular and biological processes are also reported in patients with cancer,
such as a cytokine storm, increased angiotensin-converting enzyme 2 (ACE2) and
transmembrane protease serine 2 (TMPRSS2) production, in addition to coagulopathy,
which is a potential concern observed in a lot of cancer patients [12].
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In respiratory system cells, the increased amount of Anexelekto (AXL) is also reported.
It plays an important role in cancers and in COVID-19 as a transmembrane protein that
promotes cell growth, migration, aggregation, metastasis, and adhesion [13].

Cancer patient receives many treatments, the bulk of which target the immune system
those patients have a greater fatality rate and need for intensive care than healthy people
do. Immunosuppression in patients limits the use of live vaccines due to an increased risk
of infection. However, immunization is necessary to guard against novel variations [14].

If the patient is commencing chemotherapy, they should allow at least 14 days before
the immunization. A patient with blood cancer who is receiving chemotherapy should not
be vaccinated until the neutrophils achieve homeostasis [15].

The COVID-19 vaccines are considered efficacious against the majority of viral variants,
such as the Delta form. Variants may, nevertheless, promote disease in certain vaccinated
persons. The Omicron form, for example, is more pathogenic than the Delta variant and
may produce recurrent infections in vaccinated patients. Booster dosages are critical in
lowering the chance of a reoccurring illness [16, 17].

Aim of study to highlight the outcome of COVID-19 infection on patients with solid
malignancy that were admitted to the infectious unit at Al-Sadder teaching hospital
during the outbreak in 2021.

B MATERIALS AND METHODS

Study design

Aretrospective cross-sectional study was conducted in the oncology center for a period
of one year from February 2023 till February 2024 after approval of the research proposal
was gained by the Arab Board of health specializations / Local Council of medicine / Iraqg.

Data was collected retrospectively from the oncology center data base and from Al-
Sadder general hospital isolation unite and COVID-19 infectious center at the Child central
hospital during the year 2021.

Inclusion criteria

1. Adult patients who were diagnosed with malignancy and registered in Missan
oncology center.

2. Have received treatment for cancer at the center wither completed or on treatment.

3. Diagnosed with COVID-19 infection and the infection was confirmed with a positive
nasopharyngeal swap PCR test.

Exclusion criteria
1. Pediatric age group.

2. Patients with hematological malignancies.
3. Incomplete data and loss of follow up.

The study included a sample of 150 patients that were diagnosed with malignancy
and signed in the oncology center data base and then encountered COVID-19 infection
during the infection era during 2021, while taking treatment for their malignancy or
during follow up, the patients with suspected infection were referred to general hospital
central laboratory for further investigations, patients without positive swap after crossing
the information with PCR results were excluded from the study.
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Data collection

After crossing data from the center with the hospital laboratory data the researcher
followed the confirmed cases by obtaining information from their related files.Data is
transported from each patient file into a prepared paper form (questionnaire) that was
prepared by the researcher and included the following:

1. Patients demographic data of Age, Gender, Smoking history and body mass index.

2. Past medical history: history of associated comorbidities including: hypertension,
diabetes, ischemic heart disease, CVA, thyroid disease, Asthma, chronic renal failure
and others.

3. Type of malignancy and cancer treatment history.

4. Chief complain during COVID-19 infection and associated symptoms.

After that the patient is followed by the hospital record to determine the severity of
infection, if the patient is discharged home with suppurative treatment the case is labeled
as mild, if there is evidence of viral pneumonia on chest CT scan without the need for
hospital admission or oxygen therapy the case is labels as moderate, and if the patient
has been admitted to the isolation ward at general hospital or the infectious center at the
Child central the case is labeled as sever, and if the patient has developed complication
or required intubation and admission to the RCU the case is labeled as critical. Severe and
critical cases are followed to determine the final outcome of the infection (improved, died)
and the associated complications, confirmation of the final outcome of the infection is
done either through future follow up at the oncology center or through phone calls.

Statistical Analysis

Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) for Microsoft
Windows" version 27 software was used for the statistical analysis of data. Data were
presented in simple measures of frequency, percentage, mean and SD and illustrated as
tablets and figures. The significance of difference of different means were tested using
Students-t-test, chi-square test was used for the assessment of different categorical data.
Statistical significance was considered whenever the P value was <0.05 [18-22].

B RESULTS

Their mean age was 58.7+20.1 years, ranging from 38 years to 82 years. Males represent
62% of patients, while females represent 38%. Most of the study sample patients are non-
smokers (53.4%), 11 patients are still actively smoking (7.3%) and 59 patients had quit
smoking (39.3%). The mean study sample BMI was 78.4+23.7 kg/m?, 18 patients were
underweighting (12%) with a BMI <18.5 kg/m? 72 patients had a normal BMI of 18.5-
24 kg/m? (48%), 55 patients (36.7%) were overweight with a BMI of 25-30 kg/m? and
5 patients (3.3%) were obese with a BMI of >30 kg/m? (Table 1).

Lung cancer was the most common type of malignancy among the study sample
patients representing 31.3% with 47 patients followed by breast cancer with 31 patients
(20.7%), prostate cancer 25 patients (16.7%), colon cancer 16 patients (10.7%), ovarian
cancer 10 patients (6.6%), cervix with 9 patients (6%), pancreatic cancer 7 patients (4.7%),
osteosarcoma 3 patients (2%) and brain malignancies with two patients (1.3%) (Table 2).

The infection was complicated in 68 patients (45.3%), acute respiratory distress
syndrome (ARDS) happened for 34 patients (22.7%), sepsis and septic shock in 26 patients,
thromboembolism in 15 patients (10%), multi organ dysfunction in 13 patients (8.7%),
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Table 1

Demographic characteristics of the study sample (n=150)

‘ No. %

Age (years)

Mean + SD

58.7+20.1

Range

38-82

Gender

Males

93

62

Females

57

38

Smoking

Active

11

7.3

X smoker

59

39.3

Non smoker

80

53.4

BMI (kg/m?)

Underweight

18

12

Normal

72

48

Overweight

55

36.7

Obese

5

33

Mean+SD

78.4+23.7

Table 2

Distribution of malignancies among the study sample patients

Cancer type

No.

%

Lung

47

313

Breast

31

20.7

Prostate

25

16.7

Colon

16

10.7

Ovarian

10

6.6

Cervical

9

Pancreatic

4.7

Osteosarcoma

Brain

7
3
2

13

Table 3

COVID-19 infection associated complication

Complications

No.

%

No

82

54.7

Yes

68

45.3

Acute respiratory distress syndrome

34

22.7

Sepsis and septic shock

26

17.3

Thromboembolism

15

10

Multiple organ dysfunction syndrome

13

8.7

Myocardial injury

Renal insufficiency

2.7

Liver injury

13

Note: * a patient may have one or more complication.

14
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Table 4
Correlations between the patients’ medical and oncological history with COVID-19 infection outcome
Variable Total Improved Died P value
Lung 47 35(74.5) 12(25.5)
Breast 31 24 (77.4) 7 (22.6)
Prostate 25 20 (80) 5(20)
Colon 16 13(81.2) 3(18.8)
Ovarian 10 8 (80) 2(20)
Cancer type ; 0.177
Cervical 9 7(77.8) 2(22.2)
Pancreatic 7 6(85.7) 1(14.3)
Osteosarcoma 3 3(100) 0
Brain 2 2(100) 0
No 56 47 (83.9) 9(16.1)
Comorbidities Yes 94 71 (75.5) 23 24.5) 0.017

acute myocardial infarction in 6 patients (4%), acute renal failure in 4 patients (2.7%) and
acute hepatic injury in 2 patients (1.3%). 82 patients (54.7%) passed the infection without
significant complications (Table 3).

There was no statistical correlation between the type of malignancy and COVID-19
infection mortality at the alpha level of 0.05 (P=0.177), while the mortality rate raises from
(16.1%) to (24.5%) if the patient has an associated chronic illness beside malignancy with
significant correlation (P=0.017) (Table 4).

B DISCUSSION

The current study involved 150 patients with malignancy and COVID-19 infection,
the results show that their mean age was 58.7+20.1 years, Males represent 62% of the
study sample with 93 patients, while females represent 38% with 57 patients, Studies
have shown variations in age distribution, with some reporting similar mean ages to the
provided study (around late 50s to early 60s), while others may have different age ranges
or mean ages. Gender distribution may also vary across studies, with some showing a
higher proportion of male patients, while others may have a more balanced distribution.

A study by Liang et al. in China 2020 collected the data of 1590 COVID-19 cases with
a history of cancer and concluded that patients with cancer were observed to have a
higher risk of severe events and higher mortality, older age was the only risk factor for
severe events (OR 1,43, 95% Cl 0,97-2,12; p=0,072), the study by Liang et al. observed a
similar mean age among cancer patients with COVID-19 (mean age = 53.3), with a range
comparable to the current study results. Additionally, the gender distribution in both
studies aligns closely, with a slightly higher proportion of male patients [23].

The current study results show that lung cancer was the most common type of
malignancy followed by breast cancer, prostate cancer, colon cancer, ovarian cancer,
carcinoma of the cervix, pancreatic cancer, osteosarcoma and brain malignancies.
Comparing the distribution of malignancies across studies may reveal variations in the
prevalence of different cancer types. For example, some studies might show lung cancer
as the most common, while others might highlight different types such as breast or
prostate cancer.
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Miyashita et al. study in (2020) analyzed the data of A total of 5688 patients had
COVID-19, and there were 334 patients (6%) with cancer among them, lung cancer was the
mostcommon type followed by breast cancer, they also reported higher complications rate
including ARDS, sepsis, and thromboembolism among patients with solid malignancies
and COVID-19, offering insights that can be compared with the complications of the
current study [24].

Complications such as acute respiratory distress syndrome (ARDS), sepsis,
thromboembolism, and multi-organ dysfunction syndrome (MODS) are frequently
observed among patients with malignancy and COVID-19. However, the frequencies of
these complications may vary among different patient populations, a study by Gupta K
et al. which examined the frequencies of complications such as acute respiratory distress
syndrome (ARDS), sepsis, and thromboembolism among patients with cancers and
COVID-19 also showed similar results to the current study results [25].

By comparing the mortality rates reported in the provided results with those from
Lee et al. (2020) and Dai et al. (2020), we can observe variations in mortality rates among
cancer patients with COVID-19 across different studies. The current study results indicate
that there was no statistically significant correlation between the type of malignancy and
COVID-19 infection mortality (P=0.177). This suggests that the specific type of cancer
did not independently predict mortality in cancer patients with COVID-19 in the studied
population.

Comparison with Other Studies Moon SS al. also investigated the relationship
between cancer type and mortality in their multicenter cohort study. Their findings may
have similarly shown that cancer type is not a significant predictor of mortality in cancer
patients with COVID-19 [26].

Additional studies, such as those by Garassino et al. [27] and Dai et al. [9], have also
explored this relationship and found no independent association between cancer type
and COVID-19 mortality.

The lack of association between cancer type and mortality suggests that clinicians
should not prioritize specific cancer types over others when assessing mortality risk in
cancer patients with COVID-19.

Several studies conducted by authors in Iraq discussed epidemiology of different
cancer types like breast, colon, rectum and sarcoma [28-35] and not dealt with COVID-19.

B CONCLUSIONS

Lung cancer is the most common malignancy among the study population, followed
by breast cancer and prostate cancer. Approximately half of patients experienced
complications, including acute respiratory distress syndrome, sepsis and septic shock and
thromboembolism. There are no statistical correlation between the type of malignancy
and COVID-19 infection mortality.
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