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Abstract

=

Background: Cancer is a global public health issue with a higher mortality
rate than other diseases. Cancer has become a significant public health problem
in Yemen and the ongoing influence of conflict has led to a decline in cancer
care. This study is aimed to describe the patterns of cancer among 172 cases in
Marib, Yemen, between 2022/2023.

Methods: Detailed information on 172 cases was collected from the histo-
pathological records of patients registered in the Department of Histopathol-
ogy at the National Center for Public Health Laboratories, Marib, Yemen,
between January 2022 and December 2023. These cases were calculated based
on sex, age, and tumor location, and separate analyses were performed for the

major cancer types.

Results: The results showed that a total of 172 cancers were included, 40.7%
were males and 59.3% female with a female -to- male ratio of 1.5:1. The most
frequent cancer in the Yemeni population in Marib was colorectal cancer (n =
26, 15.1%), followed by breast cancer (n = 24, 14%), lymphoma (n = 17, 9.9%),
head and neck cancer (n = 15, 8.7%), and gastric cancer (n = 14, 8.1%). The
most common cancer among males was colorectal cancer (n =15, 8.7%), while
temales had breast cancer (n = 23, 13.4%).

Conclusion: Our findings showed that gastrointestinal tract cancers were the
most frequent sites of cancer in general and breast cancers in females. Colorectal
and gastric cancers were the most frequent types in males. This may explain
why healthcare collapse with ongoing conflict and pesticide use has been ob-
served in agricultural products, including khat. Marib should have an oncology
center with essential diagnostic and therapeutic services that are freely available

to all cancer patients.
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Introduction

The World Health Organization (WHO) has estimated that the rate of can-
cer will be higher than that of coronary heart disease and stroke by 2025. It is
estimated that there are more than 20 million new cases of cancer each year in
low- and middle-income countries owing to global epidemiological chang-
es, such as Yemen [1]. In 2020, the Global Cancer Project (GCP) reported
that the crude incidence rate (CIR) for all cancers in Yemen stood at 55.2 per
100,000. Additionally, the crude mortality rate (CMR) for all cancers was 40.6
per 100,000[2]. The most common cancers in 2020 were breast, lung, and col-
orectal cancers, which are ranked as the primary cause of mortality. Colorectal
cancer is the 3rd most widespread cancer worldwide and the 4th most predom-
inant cause of cancer-related mortality, including Yemen Cancer, which is a
significant public health problem in which breast cancer was most prevalent in
Yemen, followed by colorectal cancer and leukemia in the last few years during

the war period [1-3].

Previous studies have indicated that a broad group of medical oncologists
and cancer researchers from different countries and continents have discussed
and assessed the devastating consequences of the unexpected armed conflict
that currently occurs within Ukraine’s boundaries and the general civilian pop-
ulation. They stated that war breeds cancer, delays diagnosis, prevents treat-
ment, and increases risk [4]. Thus, the ongoing conflict in Yemen has trans-
formed an already vulnerable country into the largest man-made humanitarian
crisis in the world, depriving its people of necessities such as healthcare, which
has collapsed and restricted imports. Vital medicines and equipment readily
available in other countries are scarce in Yemen. The Republic of Yemen does
not have a national cancer registry, and no reliable data are available. Howev-
er, considering the WHO recommendations for cancer assessment, approxi-
mately 35,000 Yemenis are currently diagnosed with cancer, with over 11,000
new diagnoses annually. This surge in cases can be attributed to the closure

of numerous cancer clinics since 2016 owing to deficiencies in medical staff,
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medications, and essential equipment [5, 6]. In recent years, the Arab World,
including Yemen, has witnessed protracted conflicts that have aftected sever-
al regions, and cross-border therapeutic geographies have produced disastrous
expenditures for families previously suffering from dislodgment and loss of liv-
ing [2, 7, §].

Site-specific cancers and the distribution of disease vary greatly between
regions; global differences in cancer incidence, mortality, and prevalence are
evident among the eight most common cancers (lung, breast, colon, rec-
tum, stomach, prostate, liver, cervix, and esophageal cancer). Likely due to
non-modifiable risk factors (e.g., genetic susceptibility and aging) and modifi-
able risk factors (e.g., tobacco, infectious agents, diet, etc.) and physical activi-
ty) [9]. Several studies conducted in Yemen found that the most common type
of cancer was gastrointestinal cancer, followed by breast cancer, leukemia in
children, and lymph node cancer [2, 10-12]. The preclusion and management
of non-communicable diseases result in making thousands of people face death
sentences owing to a lack of access to medical care in Yemen [5, 13]. There-
tore, we described the pattern of cancer in Marib, Yemen, during 2022/2023
and explored the association with age, sex, and location of cancers according to

the International Classification of Diseases for Oncology (ICD-0O).
Materials and Methods
Site of the Rgistry:

This retrospective study was conducted at the Faculty of Medicine, Univer-
sity of Saba Region, Department of Pathology, and Department of Histopa-
thology at the National Center for Public Health Laboratories, Marib, Yemen.
It included samples obtained for histopathological examination between Janu-
ary 2022 and December 2023. This study was approved by the Ethics Commit-
tee of the Faculty of Medicine at the University of Saba Region.
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Figure 1: Map of the covered area of the registry (Marib Governorate of Yemen). Source:

https://www.pngwing.com/en/free-png-dweql).
Study Design:

Histopathological records in the archives of the Department of Histopa-
thology at the National Center for Public Health Laboratories were reviewed
to obtain the following demographic characteristics: age, sex, tumor location,
morphological histopathology, and year of diagnosis. The difterent types of
cancer were grouped into 20 major diagnostic groups based on the Interna-
tional Classification of Diseases for Oncology (ICD-0). This study included
172 patients diagnosed with cancer based on complete histopathological inves-

tigation.
Statistical Analysis:

Statistical analyses included quantitative descriptive analysis and summary
statistics to describe the frequency of cancer diagnosis. Quantitative analysis of
the study variables included Chi squares by gender and age and was statistically
analysed using SPSS Statistics (IBM).
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Results

A total of 172 cancers in both sexes were registered at the National Cen-
ter for Public Health Laboratories, Marib, Yemen, between January 2022 and
December 2023. Males comprised 70 (40.7%) and 102 (59.3%) females with a
temale -to- male ratio of 1.5:1. as presented in Table 1 and Figure 2.

Tabley : Frequency Distribution—Gender of patient

Gender Frequency Percent
Male 70 40.7%

Female 102 59.3%
Total 172 100.0%

Male;
_40.7%

Figure 2: Frequency Distribution—Gender of Patients

The age distribution results revealed that the majority of patients were (25—
49 years), with a total number of (76) individuals representing (44.2%) followed
by the age group (50—69 years) with a total number of (48) individuals repre-
senting (27.9%) of the total patients. A total of (21) participants (24.4%) were
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aged group of (70 years or more), while the age group was (0—14 years) the
least, with (13) participants representing (7.6%) of the total patients, as shown

in Figure 3.

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%

44.2%
40.0% 27.95
30.0%
20.0% 7.6% 8.1° 12.2%
v

0.0%
0 - 14 years 15 - 24 years 25 - 49 years 50 - 69 years 70 and more

Figure 3: Frequency Distribution—Age of Patients

The most frequent systemic cancer was gastrointestinal (GIT) cancer, with
a total of 68 individuals (39.5%), including 38 females (22.1%) and 30 males
(17.4%). Of these, 24 individuals (14.0%) were in the age category (50-69
years), followed by breast cancer with a total number of (24) individuals (14%)
with breast cancer, 23 females (13.4%), and 1 male (0.6%). Most of them were
in the age category (2549 years,) about 18 females (10.5%) were aged 25-49
years. Lymph system (LS) cancers were present in 17 individuals, with 10 fe-
males representing (5.8%) and 7 males representing (4.1%) most of them in
the age category (25—49 years), and approximately 9 individuals represented
(5.2%). Skin cancer was found in 16 individuals, 9 males (5.2%) and 7 females
(4.1%), most of them in the age category (25—49 years), and approximately 9
individuals (5.2%). Also, Endocrine system (ENS) cancers were seen in 13 in-
dividuals (7.6%), were 10 females representing (5.8%) and 3 male representing
(1.7%) most of them at age category (25 - 49 years) about 8 individuals rep-
resenting (4.7%), and at the last groups was Cavity (Mediastinum) and Central
nervous system (CNS) with (1) participant and representing (0.6%) of the total
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patients The result of organ system distribution of cancer is shown in Figure 4.

The different types of system cancers among females and males and their
distribution within the five age groups were statistically significant (p = 0.000%)
and (p = 0.002%, respectively), as shown in Tables 2 and 3.
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Figure 4: Frequency Distribution—System of Patients
GIT, gastrointestinal; LS, lymphatic system; ENS, Endocrine system; FRS, Female Reproduc-

tive system; MRS, Male Reproductive system; RS, Respiratory system; MSS, Musculoskeletal

system; US, Urinary system; CNS, Central nervous system.
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Table2 : Results of Chi-Square -Test the comparison between the system and gender

Variables Gender
hi— P- val-
Male Female Chi va
System Square ue
N % N %

GIT 38 22.1% 30 17.4%
Skin 9 5.2% 7 4.1%
Breast 1 0.6% 23 13.4%
LS 7 4.1% 10 5.8%
ENS 3 1.7% 10 5.8%
Eye 2 1.2% 5 2.9%
FRS 0 0.0% 7 4.1%

35.55 *0.001
MRS 3 1.7% 0 0.0%
RS 1 0.6% 1 0.6%
MSS 1 0.6% 3 1.7%
us 3 1.7% 3 1.7%
Cavity 1 0.6% 0 0.0%
Soft tissue 1 0.6% 2 1.2%
CNS 0 0.0% 1 0.6%

*Significant at p < 0.05 level (2-tailed).
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Age
Vari- :D?‘ "|U
ables 14-0 24-15 49-25 | 69-50 and 70 % <
years years years years more 2 ;'i‘
5 ®
System | N % N % [N| % |N| % N[ %
GIT 3 1.7% | 6 |3.5% 21| 122% | 24 | 14.0% | 14 | 8.1%
Skin 1 06% | 0 [0.0%]| 8 |47% |5 |29% | 2 |1.2%
Breast 0 00% | 0 [0.0%]|18]1105%| 6 |35%| 0 |0.0%
LS 3 1.7% | 0 10.0%| 9 [52% | 3 |1.7% | 2 |1.2%
ENS 0 00% [ 2 |12%| 8 [47% ] 1 |0.6% | 2 |1.2%
Eye 2 12% | 0 10.0% | 2 | 12% | 2 |12%| 1 ]0.6%
FRS 1 06% | 2 [12%]| 3 | 1.7% | 1 10.6% [ 0 ]0.0%
93.83 1 *0.000
MRS 1 06% | 0 [0.0%] 1 106%| 1 106%[ 0 ]0.0%
RS 0 0.0% 1 106% 1 [06%] 0 ]10.0%] 0 |0.0%
MSS 0 00% | 2 [12%]| 2 | 12% (| 0 |0.0% [ O ]0.0%
US 0 00% | 0 [0.0%]| 2 | 12% | 4 |23% [ 0 ]0.0%
Cavity 1 06% [ 0 10.0%| 0 [0.0%] 0 |]0.0%]| 0 ]0.0%
Soft
. 0 0.0% 1 106% 1 106%| 1 106%[ 0 ]0.0%
tissue
CNS 1 06% | 0 [0.0%] 0 10.0%(| 0 |]0.0%[ 0 |]0.0%
*Significant at p < 0.05 level (2-tailed).
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The most Common Types of Cancer

The most common types of cancer were colorectal cancer, with a total of
(26) individuals representing (15.1%) followed by cancer of the breast with a
total number of (24) individuals representing (14%) of the total patients (17)
respondents (9.9%) had lymphoma, 15 (8.7%) had head and neck cancer, and
14 (8.1%) had gastric cancer. The last type of cancer was ovarian, vulvar, brain,
and vaginal, with (1) participants representing (0.6%) of the total patients, as
shown in Table 4.

Colorectal and breast cancers were the most common cancers in all age
groups. Breast cancer was ranked first within 25-49 years in 18 (10.5%) pa-
tients, followed by colorectal cancer in 11 (6.4%). In the 50—69 years age
group, 8 (4.7%) had colorectal cancer and 6 (3.5%) had breast cancer, as shown
in Table 5. In males, the five most common types of cancer were colorectal
cancer (8.7%), gastric cancer (6.4%), skin cancer (4.7%), lymphoma (4.1%), and
head and neck cancer (4.1%). For females, there were breast (13.4%), colorectal

(6.4%), lymphoma (5.8%), thyroid (5.8%), and head and neck (4.7%) cancers.

Table 4:Frequency Distribution— Type cancer of patients

Type cancer Percent Frequency
Colorectal 26 15.1%
Skin 13 7.5%
Soft tissue 8 4.7%
Breast 24 14.0%
Thyroid 13 7.6%
Esophageal 12 7.0%
Gastric 14 8.1%
Head and Neck 15 8.7%
Eye 7 4.1%
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Lymphoma 17 9.9%
Renal Cell 3 1.7%
Liver 3 1.7%
Uterine 4 2.3%
Small Intestine 3 1.7%
Urinary bladder 3 1.7%
Testicular 3 1.7%
Ovary 1 0.6%
Vulvar 1 0.6%
Brain 1 0.6%
Vaginal 1 0.6%
Total 172 100.0%

The cases were divided into five age-group cohorts to understand the most
common cancers in both the male and female study populations. The cohort
structures were as follows: 0—14, 15-24 years, 25 - 49, 50-69, and = 70 years.
Accordingly, each cohort showed some specifications in the most common
type of cancer, with similarities or differences between males and females. For
example, among males, colorectal cancer was the most common cancer in the
age group of more than 25 years, followed by gastric cancer. Meanwhile, in
females, breast cancer was the most common type of cancer in the same age
group, followed by colorectal cancer. The different types of cancer and their
distribution within the five age groups and sexes were statistically significant (p
= 0.000%) (p = 0.002*, respectively), as shown in Tables 5 and 6.
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Tableo : Results of Chi-Square -Test the comparison between cancer type and gender

Variables Gender " o
Type cancer Male Female Sfl:u;re value
N % N Y%

Colorectal 15 8.7% 11 6.4%
Skin 8 4.7% 5 2.9%
Soft tissue 4 2.3% 4 2.3%
Breast 1 0.6% 23  13.4%
Thyroid 3 1.7% 10  5.8%
Esophageal 5 2.9% 7 4.1%
Gastric 11 6.4% 3 1.7%
Head and Neck 7 4.1% 8 4.7%
Eye 2 1.2% 5 2.9%
Lymphoma 7 41% 10 5.8%

Renal Cell Looen 2 12w U0
Liver 1 0.6% 2 1.2%
Uterine 0 0.0% 4 2.3%
Small Intestine 1 0.6% 2 1.2%
Urinary bladder 2 1.2% 1 0.6%
Testicular 3 1.7% 0 0.0%
Ovary 0 0.0% 1 0.6%
Vulvar 0 0.0% 1 0.6%
Brain 0 0.0% 1 0.6%
Vaginal 0 0.0% 1 0.6%

| *. Significant at the < 0.05 level (2-tailed).

=
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Table 6 Results of Chi-Square -Test the comparison between type cancer and age
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Age @]
= )
Variables 14-0 | 24-15 | 49-25 | 69-50 | and70 | | &
years years years years more E %
Type cancer N| % | N| % |N % N|% |N| % |®
Colorectal 0 [00%| 3 [1.7% | 11 6.4% 8| 4.7% 41 2.3%
Skin 1 06% | 0 [00%]| 6 3.5% 41 2.3% 21 1.2%
Soft tissue 1 106%| 3 |17%| 3 1.7% 1] 0.6% 0] 0.0%
Breast 0 [00%| o [oo0%]| 18 | 105% 6| 3.5% 0| 0.0%
Thyroid 0 [00%| 2 |12%]| 8 4.7% tloen| 2| 1.2%
Esophageal 0 [oow| o [oow]| 1 0.6% 51 2.9% 6| 35%
Gastric 0 |oon| o [oo%]| 3 1.7% 8| 4.7% 3 1.7%
Head and Neck 0 |00% | 4 |23%]| 7 4.1% 31 1.7% 1| 0.6%

Eye 2 |12%| o [oo%| 2 1.2% 2| 1.2% 1] 0.6%
Lymphoma 3 1 17% ] o |oo%| 9 5.2% 3w | 2| 12% g g*
Renal Cell 0 [00%| o [00%]| o 0.0% 31 1.7% 0l 0.0% f S

Liver 2 |12%| o [oo%| o 0.0% 1| 0.6% 0| 0.0%

Uterine 0 |oow| 1 [oen| 2 1.2% 1] 0.6% 0l 0.0%
Small Intestine 1 ]o6%| 0 |00%| 2 1.2% 0 0.0% 0| 0.0%
Urinary bladder [ 0 | 0.0%| 0 [00% [ 2 1.2% 1] 0.6% 0| 0.0%
Testicular 1 ]o6%| 0 |00%]| 1 0.6% 1| 0.6% of 0.0%
Ovary 0 |oow| 1 [oe%| o 0.0% 0 0.0% 0l 0.0%
Vulvar T ]06%] 0 100%]| 0 0.0% 0] 0.0% 0| 0.0%
Brain 06% ]| 0 |00%| 0 0.0% 0 0.0% 0| 0.0%
Vaginal 0 [oo%n| o oow]| 1 0.6% 0] 0.0% 0l 0.0%
*. Significant p < 0.05 level (2-tailed).
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Discussion

TThis is the first report of data on 172 Yemeni patients with cancer in Mar-
ib from January 2022 to December 2023 obtained from the Department of
Histopathology at the National Center for Public Health Laboratories and is
comparable to reports from developed countries. The female-to-male ratio of
1.5:1 was similar to the trends in the Middle East, Africa, and Asia, but dif-
ferent from those in Western countries over the last decade [11, 14-16]. This
study describes the pattern of cancer association with age, sex, and site of cancer
and the effect of conflict on oncology human resources, facilities, and available
therapies necessary for cancer services. This was comparable to reports from
countries that have experienced war [7, 13, 17-19]. Furthermore, changes in
eating habits and tobacco and pesticide use have been observed in agricultural
products, including khat. In addition, housing in displacement camps and oth-
er factors in low-income countries, such as Yemen, increase the incidence of
cancer. Therefore, this study established an increase in gastrointestinal system
cancers and breast cancer in Marib as a model in Yemen of the samples that
were diagnosed in the center within only two years, unlike in past decades, as
referred to in other studies [12, 20, 21].

Cancer constitutes a major disease burden, increases in incidence with age,
and aftects more females than males. Our study showed that colorectal cancer
was the most common cancer among males (8.7%), followed by gastric (6.4%),
skin (4.7%), lymphoma (4.1%), and head and neck (4.1%) cancers. Among
females, the most common cancers were breast (13.4%), colorectal (6.4%),
lymphoma (6.4%), thyroid (5.8%), and head and neck (4.7%) cancers, which
is similar to reports in other regions of Yemen, such as Aden, Lahej, Abyan,
Hadramout, and Al Dhale [2, 10, 21]. The increase in cancer incidence may be
due to the discovery of cancer at late stages, misdiagnosis of some cancerous tu-
mors, limited resources for pathology, scarcity of epidemiological and statistical
studies, and scarcity of medical registries. In general, a variable age-specific pat-

tern of cancer in Yemeni Patients was documented with the highest frequency
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of colorectal cancer at the age of 25-49 years among males, while the breast
within 25-49 years of age in females has a similar report that studied cancer in-
cidence and mortality rates in both sexes and all ages in Yemen |2, 10]. This re-
sult may be related to genetic factors and psychosocial stress, which may be risk
factors for breast cancer in women because stressful life actions in women have

been reported to be related to an increased incidence of breast cancer [22, 23].

In addition, the increase in colorectal cancer and gastric cancer among older
males is mainly due to the rise in life expectancy, physical inactivity, and eating
habits, with decreased intake of fruits and vegetables and random use of pesti-
cides, which is in contrast to studies published by Basra in Iraq [3], but similar to
a recent study on the incidence of cancer in Yemen and Western countries that
tound a higher incidence in older men than in women [2, 11, 12]. This may
be attributed to a lack of access to the best cancer surgery, diagnosis, radiation
therapy, chemotherapy services, and malnutrition in patients. Moreover, cur-
rent data suggest that consuming high amounts of meat, animal fat, and refined
grains and low amounts of vegetables and fiber may contribute to the risk of

colorectal cancer, as in Yemen [24-26].
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Conclusion

The findings of our study showed an increase in cancer incidence rates in
the gastrointestinal tract, as the most common cancers in Marib were colorectal
cancer, breast cancer, lymphoma, head and neck cancer, and gastric cancer,
which may be due to an increase in the population, decrease in healthcare,
Western-style diet, that is, one high in meat, animal oil, refined grains, and
sugar also sprayed with vegetables and fruit with pesticides randomly. Thus,
there is a need for more support for cancer registries and pathology diagnosis in

Marib to contribute to cancer care.
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