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Chapter 20
General Oncology Care in the Republic 
of Yemen

Amen Bawazir, Huda Basaleem, Ahmed Badheeb, and Gamal Abdul Hamid

20.1  Yemen Demographics

The Republic of Yemen is situated at the southwestern corner of the Arabian 
Peninsula, at the entrance to the Bab-el-Mandeb Strait, which links the Red Sea to 
the Indian Ocean (via the Gulf of Aden) and is one of the most active and strategic 
shipping lanes in the world. Yemen is bordered by the North with Saudi Arabia and 
from the East by Oman and it occupies around 527,970 km2 [1]. Administratively, 
22 governorates were declared in the year 2014 [2]. The total population of Yemen 
is nearly 29,826,305 people (15,271,909 males and 14,973,391 females) at mid-
year, and 61.6% of population residing in the rural area of the country [3–5] The 
population pyramid show a very young population, with a median age of 20.2 years 
and around 39.2% of the population were under 15 years of age, and only 2.6% are 
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65 years [6]. According to the revised population estimates or the life expectancy at 
birth, both sexes combined for the Yemeni population rose from 58.2 years in the 
year 1990 to 66.4 in the year 2020 with around 4 years differences for the favor of 
females (64.7 years and 68.2 years, respectively) [3]. However, the projected data 
for the year 2030 showed a very slow increase in the life expectancy of the Yemeni 
population to only 67.8 years [7].

20.2  Cancer Statistics in Yemen

Accurate cancer incidence in Yemen is unknown due to many reasons, such as lim-
ited diagnostic and clinical resources, as well as the poor quality of medical records. 
Furthermore, ongoing civil conflict has recently contributed to the ambiguity of the 
burden of cancer at national level.

20.2.1  Current Status

According to the GLOBOCAN estimation of the overall Age-Standardized Rate 
(ASR) of cancer in Yemen (2020) of 97/100,000 population, with 92.7/100,000 in 
males and 102.2 in females [8]. These rates showed Yemen with lower rates of can-
cer in comparison to other countries in the region, which ranged from 108.7/100,000 in 
Oman to 170.9/100,000 in the United Arab Emirates [8], which is probably due to 
underreporting of cancer cases in Yemen. On the other hand, the Aden Cancer 
Registry (ACR) showed an ASR of 38.2/100,000  in males and 36.1/100,000  in 
females, respectively, for the period 1997–2011 [9]. However, the National 
Oncology Center (NOC) in Yemen reported for the year 2007, illustrated an ASR 
ranged from 17 to 28 per 100,000 population [10].

20.2.2  Cancer Mortality Rate

Deaths by cancer in Yemen for the year 2020 were estimated with a total of 12,103 
cases with 76.5 ASR (world) per 100,000. Males showed a slightly higher rate 
than females (77.9 vs. 76.1 ASR (world) per 100,000, respectively) [8]. Among 
the sites of cancer, breast cancer ranked in the top of the death rates (12.1%), fol-
lowed by colorectum (10.0%), stomach (9.7%), leukemia (8.6%), esophagus 
(8.3%), liver (6.5%), lung (6.2%), brain, CNS (6.0%), and non-Hodgkin lym-
phoma (3.2%) [11].Precise mortality and survival rate from cancer is not easy to 
count, particularly for those coming from remote areas of Yemen, and thus, it 
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becomes difficult for them to access back the health care centers located in the 
main cities of the country [12].

20.2.3  Top Ten Cancers in Yemen

The rank of cancer types in Yemen is probably not like what exists in the neighbor-
ing Gulf countries. According to the GLOBOCAN, estimated age-standardized 
incidence rates (World) in the year 2020 for both sexes and all ages shows breast 
cancer was ranked number one in Yemen with ASR 30.5 per 100,000 population, 
followed by colorectum (10.7), stomach (7.1), esophagus (6.4), lung (5.8), liver 
(5.1), leukemia (4.2), Non-Hodgkin Lymphoma (4.0), brain/Central Nervous 
System (3.8), and ovary (3.4 per 100,000 population), as shown in Table 20.1 [13]. 
However, the reported data from ACR counted leukemia the first (10.5%), Non- 
Hodgkin Lymphoma (NHL) (10.1%), colorectal (7.5%), Hodgkin diseases (6.1%), 
and stomach (5.1%) among male cases, while breast cancer ranking the top (30.0%), 
followed by leukemia (7.6%), NHL (6.6%), colorectal (4.9%), and ovarian cancer 
(4.5%) among females [9]. Another previous study from ACR (1997–2001) showed 
that head and neck cancers occupy the fourth position among all registered cancers 
(1734 cases) in a 5 year period [14]. Some differences in the reported data on cancer 
from the NOC was breast cancer at the top, however, followed with Non- Hodgkin’s 
Lymphoma, leukemia, liver, and stomach cancers. Among children below 15 years, 
the most common types were leukemia, Non-Hodgkin’s lymphoma, Hodgkin’s 
lymphoma, and CNS tumors [10].

20.2.4  Age-Specific Related Cancer

Figure 20.1 illustrated the increasing trend in cancer cases as age increases with the 
peak of the ASR per 100,000 population incidence was seen to be higher among 
females, predominantly in the young and middle age groups (30–59 years), which 
could be explained as due to the higher rate of breast cancer in this female age 
group, but was then surpassed by higher incidences in males, particularly in those 
60 years and older according to the data reported from GLOBOCAN 2020 [8].

For better understanding of the most common cancers by gender (Fig. 20.2), five 
categories of classification were used: children <15 years old; adolescents and teen-
agers: 15–24 years; young adults: 25–49 years; adults: 50–69 years; and elder 
adults: ≥70 years. Accordingly, males, for example, showed leukemia as the most 
common in children and teenagers <25 years of age; NHL was the most common in 
the cohort of 25–49 year; colorectal cancer was the most common type in the 50–69 
year cohort; whereas esophageal cancer was found the most common among the 
elderly cohort aged ≥70 years [9].
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20.2.5  Public/Private Sector

Since 1990, most of the cancer diagnosing and treatment centers were publicly 
located in the main hospitals in the big cities such as Sana’a and Aden. As the strat-
egy of the health system changed to corporate the private sector in taking part of the 
health care load, thus many private hospitals and diagnostic laboratories were estab-
lished, and oncology activities were expanded [15].

20.2.6  Cancer Registry in Yemen

Cancer surveillance plays a critical role in the development and implementation of 
health policy. Currently, five cancer registries were minimally functioning to collect 
the data on cancer patients and analyzing the findings: Aden Cancer Registry (the 
pioneer in the country since 1997 under the authority of Aden University), 
Hadhramaut cancer registry in Al-Mukalla City, Hadramout Valley and Desert 
Oncology Center (HVDOC), National Oncology Center in Sana’a, and the last one 
established was Taiz cancer registry (under the authority of the Ministry of Public 
Health and Population). However, all these registries often struggle with insufficient 
health services, transient populations, lack of finances, lack of qualified workforces, 
inadequate or imprecise data due to incomplete coverage, difficulty in establishing 
a trustworthy, reasonable cancer registry in the nation, and difficulty to obtain data 
on cancer mortality [9].
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For better understanding of the most common cancers by gender (Fig. 20.2), five 
categories of classification were used: children <15 years old; adolescents and teen-
agers: 15–24  years; young adults: 25–49  years; adults: 50–69  years; and elder 
adults: ≥70 years. Accordingly, males, for example, showed leukemia as the most 
common in children and teenagers <25 years of age; NHL was the most common in 
the cohort of 25–49  year; colorectal cancer was the most common type in the 
50–69 year cohort; whereas esophageal cancer was found the most common among 
the elderly cohort aged ≥70 years [9].

20.3  Healthcare System in Yemen

Health care is guaranteed by the state as a right to all citizens under the Yemeni 
constitution. Historically, the Ministry of Public Health and Population (MoPHP) 
was responsible for the delivery of health care and overall health system governance 
[16]. According to the World Health Organization/Regional Office for the Eastern 
Mediterranean (2018), Yemen’s health situation is one of the least favorable in the 
world, with various factors such as poverty (GNP = 7$/year), poor access to water 
and sanitation, low educational level mainly among women, and high fertility rates 
which led to worsening the health of Yemeni people. The three-tier system of pri-
mary care, based on health units, health centers, and hospitals, is insufficient to 
cover the health needs of the population, especially since the population growth rate 
is faster than the expansion rate of available health facilities. Moreover, the general 
government expenditure on health was only 3.9%; thus, the out-of-pocket 
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expenditure is much higher per capita [17]. These findings illustrate the weaknesses 
of the health system in Yemen with insufficient functionality and provision of health 
services and public health programs with more disruption of the health system due 
to the ongoing conflict [17].

20.4  Cancer Risk Factors

The main risk factor attributed to cancer in Yemen was Tobacco use (16.3%), fol-
lowed by overall infections (13.4%), including Hepatitis B infection, obesity (2.5%), 
and occupational risks (1.4%) [3, 18, 19].

20.4.1  Smoking Epidemiology

A study in Yemen reported that the majority (83.8%) of lung cancer cases were 
smokers [20]. The WHO report on the global tobacco epidemic in 2017 indicated an 
increased prevalence rate of smokers in Yemen by 18.7% with higher prevalence in 
males than females (20.7% vs. 6.0%, respectively) [18]. Despite the increase in 
tobacco taxes of retail price ≤25%, no tobacco control policy, strategy, or active 
action plan exists in the country.

20.4.2  Khat Chewing (Catha edulis)

Based on the Family Health Survey carried in 2003 in Yemen, it was estimated that 
58% of males and 29% of females aged 10 years and older chewed Qat during their 
lifetime [21]. The evidence linking Khat use to cancer is sparse and circumstantial 
[22, 23], although there is some suggestion that oral leukoplakias (perhaps pre- 
cancerous) are more frequent in users of Khat [24]. Smoking of cigarettes and/or 
Waterpipe are commonly practiced during Khat sessions and considered as a direct 
or indirect risk for the people in the settings [25, 26]. However, various pesticides 
and insecticides are known to be used by Khat growers, and they, and consumers of 
the leaves, are probably exposed to elevated levels of various chemicals [27, 28]. 
This may therefore pose a further hazard to health.

20.4.3  Diet, Physical Activity, and Obesity

There have been no studies in Yemen on the possible role of dietary intake on cancer 
risk. Furthermore, population surveys, providing accurate data on intake of different 
nutrients, on levels of physical activity, or even on the height/weight of the 
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population are lacking. The WHO estimates the prevalence of overweight as 37.5% 
in women and 29.7% in men [29]. A local study from Yemen suggested that the 
mean BMI was significantly higher overall in females (23.9%) than in males 
(21.8%). However, this trend was also associated with age, mainly in the age group 
between 35 and 44 years of age [30].

20.5  Cancer Screening Programs

Very limited access for cervical and breast cancer screening in the main hospi-
tals, where the facilities for performing screening tests coexist. Organized screen-
ing is known to be effective for cancers of the cervix, large bowel, and breast; 
however, it is difficult to establish in countries with major limitations in health-
care services [31]. Therefore, the development of a program of early detection of 
breast cancer through public and professional education, and establishment of 
diagnostic and treatment facilities to deal with cases discovered, should be a 
priority [32, 33].

20.6  Cancer Prevention Programs

Prevention involves minimizing or eliminating exposure of the population to the 
known causes of cancer and promotion of lifestyles known to protect against cancer. 
Prevention is the most cost-effective long-term cancer control approach and offers 
the greatest public health impact. Among the successful strategies to combat hepa-
tocellular cancer, vaccination against HBV was used with a reported coverage of 
88% among the Yemeni infants [34]. The Human Papillomavirus (HPV) vaccine as 
considered to protect against cervical cancer was not yet included in the National 
Vaccination Program [35].

In spite of the fact that most cancers are related to a modifiable risk factor, such 
as tobacco control, encouraging lifestyle, physical activity, and balanced diet, it 
remains a major public health problem in Yemen [36]. The involvement of primary 
healthcare physicians in counseling patients about smoking cessation or obtaining 
screening CT scan for high-risk patients is very limited. Digital mammography 
should be allocated in the main care centers in the main cities as the crucial first step 
with the training of female doctors to perform breast imaging. The same for colorec-
tal cancer, colonoscopy units led by trained doctors in colonoscopy, is of great 
importance for early detection and to provide good outcomes. Educational cam-
paigns should target tobacco control, encouraging hepatitis vaccination programs, 
use of mammograms, and human papilloma vaccination.
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20.7  Cancer Diagnosis

Imaging diagnostic and interventional diagnostic services such as multi-slice CT 
scans, MRI, digital mammography also the facility of imaging guided minimally inva-
sive biopsy, were available in many private centers in the country [37]. Similarly, the 
unique functional nuclear medicine departments are in Sana’a that include the PET 
CT scan, technical bone scan, thyroid iodine scan, other cancer type-specific scans, in 
addition to the radioactive iodine therapy service, which are crucial for hematological 
malignancies, mainly acute leukemia and aggressive lymphomas diagnosis [37].

20.7.1  Laboratory

Diagnostic pathology centers were available in Sanaa, Aden, Taiz, Hudaidah, and 
Hadramout. Molecular testing in addition to the other diagnostic facilities like flow 
cytometry, cytogenetics, and PCR machines were also available in Sanaa and Aden. 
However, immunohistochemistry analysis, molecular profiling to confirm the diag-
nosis, and hematological malignancies laboratory services were found only in 
Sana’a city [37].

20.8  Treatment

20.8.1  Medical Oncology

Currently, eight public centers under the umbrella of the National Cancer Control 
Program (NCCP) in Yemen are providing cytotoxic chemotherapy treatment free 
for patients with cancer. They are distributed as one in each of the following cities: 
Sana’a, Aden, Hudaidah, Taiz, Mukalla, Siyun, Ebb, and in Ataq [37]. Other two 
will be soon established in Al-Mahra and Mareb. Other chemotherapy centers are 
also functioning in about five more private hospitals; however, the patient must 
provide the medication. Although Leukemia is considered among the top cancers in 
the country, Stem Cell Transplantation is not available. Moreover, immunotherapy/
targeted therapy/biological agents were also not available in Yemen; therefore, 
patients must travel to other countries with available facilities such as to India, 
Egypt, and Jordan.

Currently, few numbers of oncologists were known in the country based on their 
career of specialty, but most of them were not registered officially in the Ministry of 
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health as a medical oncologist, and no precise number is currently available, more-
over, some general practitioners due to lack of specialists, use to work by practice 
to prescribe chemotherapy and for some general surgeons to deal with cancer sur-
geries. Worldwide, the NCCN guidelines are the most widely accepted, cost- 
effective and evidence-based guidelines that are usually adopted in Yemen as is the 
case in most of the developed and developing countries.

20.8.2  Radiation Therapy

Three centers in Yemen were responsible for radiotherapy services; one in a public 
hospital (National Oncology Center) and the other two in private hospitals (Yemeni- 
German Hospital and the Azal Hospital), all in Sana’a. However, it does not satisfy 
the long queue of patients waiting for a long time (up to more than 4 months). The 
available machines in Sana’a were Cobalt Machine, Simulator (conventional old 
Toshiba one) at the NOC and one linear machine in Azal hospital. However, a num-
ber of the following machines in Yemen like gamma knife, cyberknife, Brachytherapy, 
or any other radiation services such as 3D, VMAT, SBRT, SRS, except the IMRT 
located in Sana’a only.

According to the registered Radiation oncologist or clinical oncologist provides 
Radiation and gender information were counted as 17 radiation oncologists (3 
females and 14 males) in the year 2021. Programs of expanding radiotherapy facili-
ties at NOC were planned but not started. Additional three radiotherapy units were 
planned to be established in Aden, Taiz, and Hadhramaut, but no action [37].

20.8.3  Surgery

Despite the large number of surgeons in Yemen who received their career from dif-
ferent schools of surgery in the world, centers for oncological surgery were not 
available. So usually, surgery is performed in any tertiary level hospital or referral 
hospital in the main cities. Moreover, robotic surgeries for cancer, and Hyperthermic 
Intraperitoneal Chemotherapy (HIPEC) procedure, were not available in the coun-
try [37].

20.8.4  Pediatric Oncology

Pediatric oncology statistics is part of the main sources for adult cancer statistics 
which are mainly in the main hospitals, and some were collected at the available 
cancer registries in Yemen. However, centers providing comprehensive pediatric 

A. Bawazir et al.



331

cancer treatment were not available in the country, except in Sana’a (NOC) and in 
Aden (Al-Sadaka Teaching Hospital). Therefore, the future needs to consider pedi-
atric oncology as part of the medical oncology services that should be provided to 
patients with cancer [37].

20.8.5  Survivorship Track

According to the WHO report in 2019, more investment in cancer care, such as the 
provision of radiation therapy equipment, is needed to guarantee a multidisciplinary 
approach to achieve Universal Health Coverage for this category of patients [38]. As 
more patients are successfully treated for cancer, a new challenge awaits navigating 
the physical and emotional challenges of being a survivor. No survival registry is 
found in the country, and no previous research work in this field to determine the 
survival track in the country.

20.8.6  Palliative Care Track

At present, no oncology center is dedicated for the provision of palliative care, and 
even those hospitals providing specialist services (radiotherapy and chemotherapy) 
care make no provision for supportive or terminal care once a patient is terminal 
and not fit for therapy. Centers for physical rehabilitation (e.g., for amputees) are 
present, but there are no specialized services in pain control or palliative care in 
Yemen. Opioids (e.g., oral morphine) are available but used with much restriction 
in some hospitals and require special authorization for general physicians to pre-
scribe it [37].

20.9  Research and Education

Scientific research works on cancer have been published in regional and interna-
tional peer-reviewed journals concerning cancer in Yemen [9, 10, 13, 20, 25, 26, 31, 
39–47]. However, most of these publications were in concern based around clinical 
series from a variety of hospital departments and laboratories. There are several 
areas where research is clearly indicated to assist in planning and evaluation for 
cancer control in Yemen. It is important to establish the true cancer profile in Yemen, 
as well as important indicators such as stage at diagnosis and survival from common 
cancers. Some studies conducted on the potential carcinogenicity of Khat, focusing 
initially on oral or esophageal cancers. Other publications were focused on knowl-
edge and behavior of the population in some common cancers such as breast, 
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colorectal, leukemia, and head and neck cancers. Previous studies by Ba-Saleem 
et al. (2005) and Kahiry W (2011) suggest that the most common cases (generally 
at advanced stage) include are: breast, leukemia, lymphoma (NHL, HL) head and 
neck, especially nasopharynx, gastrointestinal (especially esophagus and gastric, 
colorectal, hepatocellular carcinoma) [39, 41, 43, 44]. Some authors recently 
showed that there is a significant decrease in patients presenting with advanced- 
stage cancers such as breast cancer, where stage IV breast cancer diagnosis decreased 
from 20% to 6% [41].

20.10  Cost-Effective Cancer Care

Increasing numbers of cancer cases in the country to be treated in public and pri-
vate hospitals require a cost-sharing in public facilities, cost-recovery of drugs 
and cost exempted treatments in public facilities, which is high in country with 
marked population poverty. Out-of-pocket payments in times of illness are very 
high, and in most cases, people seek for better treatment abroad, at the same time, 
they try to avoid the expensive medications (such as targeted therapy and immu-
notherapy). In recent years, the principal drugs for cancer therapy were received 
as grants from some countries outside (donations mainly from King Salman 
Center, Kingdom of Saudi Arabia through the World Health Organization). 
Thanks to the generous support of the donors, all cancer centers are currently 
open and providing cancer care across the country [12]. Therefore, people pay for 
the low-cost generic drugs (mainly from India). Other NGOs donations also con-
tribute to the treatment cost in some areas, such as the example of “Selah” 
Foundation in Hadhramaut.

20.11  Challenges and Advantages

20.11.1  Human Resources

Human resources are a key factor for the appropriate implementation of the pro-
gram at different levels. A gap still exists between what might be and what is run-
ning. Capacity building including training programs in different disciplines technical 
and managerial should be established through short-term and long-term programs 
mainly for surgeons, medical oncologists, radiation oncologists, pediatric oncolo-
gists, histopathologists, hematologists, epidemiologists, registry clerks, nurses, and 
other paramedics. Moreover, the main defect in the health allied team is the quali-
fied oncology pharmacists and nurses.
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20.11.2  Role of Non-Governmental Organizations (NGOs)

Partnership between local and international organizations is an important factor for 
the success of a program. In Yemen, some local NGOs are already active in provid-
ing services to the patient and contributing to some educational campaigns. 
However, probably more actions were needed to work in cooperation with the gov-
ernment in some other areas, such as producing health educational materials, sup-
porting scientific work, establishing, and funding of cancer registries, hospice/
palliative/terminal care, and patient and family support. Among these NGOs are 
Yemen Cancer Society based in Aden, Yemeni Cancer Foundation (mainly in 
Sana’a), and Hadhramaut Cancer Foundation (based in Hadhramaut).

20.12  The Future of Cancer Care in Yemen

The national cancer program in Yemen is planned to improve the future care for 
patients with cancer. A road map was established for capacity building of principal 
elements through local and abroad training programs in different disciplines techni-
cal and managerial using a short-term and long-term training mainly for surgeons, 
medical oncologists, radiation oncologists, pediatric oncologists, histopathologists, 
hematologists, epidemiologists, registry clerks, nurses, and other paramedics. 
Establishment of reliable cancer profile in Yemen, which includes accurate data 
reporting of the registered cases, improve staging at diagnosis, counting the sur-
vival rate of at least the common cancers. Establish a dedicated unit in the main 
hospitals for provision of palliative care with the training of the oncologists in this 
field. Strengthening cooperation and collaboration with other oncology centers in 
the region as well as some international agencies to support in the training and 
exchange of opinions in oncology medication. Encourage local capitals to invest in 
the diagnosis and treatment of patients with cancer, particularly those who need 
specific interventions such as stem cell transplantation and HIPEC procedures [37].

20.13  Conclusion

Priority and emphasis on the burden of breast cancer among Yemeni women should 
be given special consideration due to the high incidence and consequently high rate 
of deaths. Hence, efforts are needed to increase breast cancer awareness in Yemen 
for early detection at all age groups and to target women living in areas that have 
lower access to health care services. Research is needed to study the factors related 
to equity in health services for diagnosis, screening, and management of cancer 
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patients in different regions of the country, with more focus, should be given for 
most people residing in the rural areas. Yemen has been characterized by three 
decades of scattered, fragmented, and unfocused cancer research. Furthermore, 
much is needed to improve cancer care in Yemen through redesigned, better orga-
nized, and well-functioning cancer facilities in the country according to clear devel-
opmental programs. Moreover, the National Cancer Control Plan seeks to address 
the inadequacy of cancer patient care services through integrating different services 
and aiming for the most effective and efficient use of existing, and, hopefully, addi-
tional resources, in an equitable way, for the whole population. It is necessary to 
focus on some priority areas, to ensure that some concrete steps are taken and that 
the best does not become the enemy of the good.
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