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Background: The Palestinian Ministry of Health (MoH) routinely refers

Palestinian patients with cancer to King Hussein Cancer Center (KHCC), the

largest cancer center in the Middle East.

Aims:We aimed to describe the characteristics of Palestinian patients with cancer.

Methods: We performed a retrospective chart review of all Palestinian patients

with cancer who were treated at KHCC during 2018 and 2019, of which

demographic and clinical characteristics were presented.

Results: We initially started with 521 cases, out of which 41 (7.9%) cases were

excluded due to misdiagnosis as malignant on pathology review. We included

480 patients with a confirmed diagnosed of cancer. Most patients were adults

(88.8%) with a mean age of 50.0 ± 15.0 years ranging from 19 to 87 years. The

most common cancer sites in adult men, who comprised 46.9% of the cohort

were the hematolymphoid system (23.5%), followed by the digestive system

(17.5%), and lung and pleura (11.5%). In women (53.1%), the most common

cancer sites were the breast (46.0%), followed by the digestive system (15.0%),

and the hematolymphoid system (10.2%). Children and adolescents accounted

for 11.3% of the total cases, among which the hematolymphoid system was the

most common cancer site (50%), followed by the brain (14.8%). About 36.0% of

all patients presented with advanced-stage disease (i.e., distant metastasis).

Conclusion: The most common cancer sites in our cohort are generally similar

to data from the Palestinian territories. Many patients presented with

advanced-stage disease, which signals the need for awareness campaigns

and screening programs. Benign tumors are misdiagnosed in many patients

as cancer. The limited resources and facilities including human resources

remain important challenges to the proper and timely diagnosis and

management of cancer among Palestinians living in the Palestinian Territories.
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1 Introduction

Since its inception, the Palestinian Authority (PA) has

strived to provide Palestinians with better access to health care

services (1). However, limitations in infrastructure and human

resources have prevented the health care system in the

Palestinian territories from becoming independent (2–4). In

addition, the limitations for private cancer care in the

Palestinian territories include a shortage of capable cancer

specialists, restricted access to medical technology and

equipment, and decreased funding from international

organizations such as the World Health Organization and

countries such as the United States (5). Health insurance from

the Palestinian Ministry of Health (MoH) is the only available

coverage for cancer care in the Palestinian territories. The

insurance usually covers referrals to hospitals in neighboring

countries that have advanced facilities for cancer care, such as

King Hussein Cancer Center (KHCC) in Jordan (6). In addition

to the MoH, other sources of financial coverage include King

Hussein Cancer Foundation (through the Goodwill Fund) and

direct cash payments.

Cancer remains one of the leading causes of death in the

Middle East and represents a significant challenge to many

burdened health care systems (7–10). In the Palestinian

territories, cancer is the second leading cause of death (11).

According to the latest statistics reported by GLOBOCAN 2020,

Gaza Strip and the West Bank hosted a total of 4,779 diagnosed

cancer cases in that year (12). The age-standardized incidence

rate is 158 (per 100,000 persons), and the age-standardized

mortality rate is 103.5 (per 100,000 persons); both of which

were higher in males compared to females. These number saw a

marked increased from projections made for 2015 (13). The

increasing burden of cancer, coupled with a limited health care

system, represents an additional health care challenge in the

Palestinian territories. The most common types of cancer

diagnosed in Palestinian patients are similar to worldwide

trends (14). Lung cancer is the most diagnosed type of cancer

with an incidence rate of 5.2 cases (per 100,000 persons) in men,

followed by leukemia and colorectal cancer. In Palestinian

women, breast cancer is the most diagnosed type of cancer,

followed by colorectal cancer and leukemias (5).

King Hussein Cancer Center is a comprehensive cancer center

in Amman, Jordan that serves adult and pediatric patients from

Jordan and other countries in the Middle East and North Africa

(15). The center is crucial for the cancer care of Palestinian

patients because the Palestinian territories lack a comprehensive

cancer center. In this study, we describe the characteristics of all

patients referred from the Palestinian MoH for cancer care at

KHCC between January 2018 and December 2019. We report the

demographic characteristics of the patients, their financial

coverage, distribution of cancer types, and most common

treatment modalities. We also discuss the challenges faced by
Frontiers in Oncology 02
Palestinian patients. Finally, we provide recommendations for the

management and treatment of cancer in the Palestinian territories.
2 Materials and methods

We performed a retrospective chart review of all Palestinian

patients with cancer who were treated at KHCC between January

2018 and December 2019, who are residents of the Palestinian

territories. We sequentially included all patients registered in the

institutional Cancer Registry (established July 2006). We filtered

out nonunique records and excluded patients with benign

tumors that were initially misdiagnosed as malignant. We

retrieved the following data from the registry: date at first

contact, age at diagnosis, sex, financial coverage, cancer site,

histopathology, treatment, and SEER summary stage. We used

IBM SPSS Statistics 23 to perform data analyses. First, we

described the demographic and clinical characteristics of the

full cohort. We then stratified the cohort according to age, sex, or

cancer site, and described the clinical characteristics of each

strata. We summarized continuous data as means and standard

deviations and categorical data as absolute frequencies

and percentages.
3 Results

3.1 Demographics

We screened 1,011 records for eligibility, of which 521 records

(51.5%) were unique and devoid of any duplicates. Of the 521

patients, we excluded 41 (7.9%) with benign tumors who were

previously misdiagnosed. The most common sites of the

misdiagnosed tumors were the breast (22.0%), central nervous

system (19.5%), pituitary gland (12.2%), digestive system (12.2%),

and soft tissues (9.8%). We included, in the final analysis, all

remaining 480 patients, 186 (38.8%) and 294 (61.3%) of whom

presented to the center in 2018 and 2019, respectively (Refer to

Figure 1). Of the total, 248 patients were female (51.7%) and 232

(48.3%) were male. The mean age at diagnosis was 45 ± 19 years;

54 patients (11.3%) were children or adolescents (<18 years old)

and 426 (88.8%) were adults (≥18 years old). Most patients were

financially covered by the Palestinian MoH (n = 435, 90.6%). This

cohort of Palestinian patients represented 5.3% of all patients

treated at KHCC during 2018 and 2019.
3.2 Clinical characteristics

The most common cancer sites, in order, were the breast,

hematolymphoid system, and digestive system. Table 1 describes

the site-specific frequencies of cancers among Palestinian
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patients stratified by age and biological sex. Together, these sites

accounted for 274 cancers (57.1%). We describe the SEER

summary stage of all cases in Table 2. Of all patients, 239

(49.8%) received chemotherapy, 210 (43.8%) underwent
Frontiers in Oncology 03
surgery, 114 (23.8%) received radiotherapy, 92 (19.2%)

received palliative therapy, 39 (8.1%) received hormonal

therapy, 16 received immunotherapy (3.3%), and 16 (3.3%)

underwent bone marrow transplantation.
TABLE 1 Site-specific frequencies of cancers in Palestinian patients who presented to King Hussein Cancer Center in 2018 and 2019
(N = 480) stratified by age and biological sex.

Site Total
(n = 480)
n (%)

Female
(n = 248)
n (%)

Male
(n = 232)
n (%)

Adults
(n = 426)
n (%)

Women
(n = 200)
n (%)

Men
(n = 226)
n (%)

Children
and

adolescents
(n = 54)
n (%)

Girls and
female

adolescents
(n = 22)
n (%)

Boys and
male

adolescents
(n = 32)
n (%)

Breast 105 (21.9) 104 (41.9) 1 (0.4) 105 (24.6) 104 (46.0) 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0)

Hematolymphoid
System

97 (20.2) 34 (13.7) 63 (27.2) 70 (16.4) 23 (10.2) 47 (23.5) 27 (50.0) 11 (50.0) 16 (50.0)

Digestive System 72 (15.0) 36 (14.5) 36 (15.5) 69 (16.2) 34 (15.0) 35 (17.5) 3 (5.6) 2 (9.1) 1 (3.1)

Lung and Pleura 30 (6.3) 7 (2.8) 23 (9.9) 30 (7.0) 7 (3.1) 23 (11.5) 0 (0.0) 0 (0.0) 0 (0.0)

Head and Neck 29 (6.0) 8 (3.2) 21 (9.1) 28 (6.6) 8 (3.5) 20 (10.0) 1 (1.9) 0 (0.0) 1 (3.1)

Thyroid 29 (6.0) 17 (6.9) 12 (5.2) 27 (6.3) 16 (7.1) 11 (5.5) 2 (3.7) 1 (4.5) 1 (3.1)

Urinary System 28 (5.8) 8 (3.2) 20 (8.6) 26 (6.11) 7 (3.1) 19 (9.5) 2 (3.7) 1 (4.5) 1 (3.1)

Male Genital
System

22 (4.6) 0 (0.0) 22 (9.5) 21 (4.9) 0 (0.0) 21 (10.5) 1 (1.9) 0 (0) 1 (3.1)

Female Genital
System

18 (3.8) 18 (7.3) 0 (0.0) 17 (4.0) 17 (7.5) 0 (0.0) 1 (1.9) 1 (4.5) 0 (0)

Brain 17 (3.5) 4 (1.6) 13 (5.6) 10 (2.3) 2 (0.9) 8 (4.0) 8 (14.8) 1 (4.5) 7 (21.9)

Bone and Soft
Tissue

15 (3.1) 6 (2.4) 9 (3.9) 9 (2.1) 3 (1.3) 6 (3.0) 5 (9.3) 4 (18.2) 1 (3.1)

Skin 10 (2.1) 3 (1.2) 7 (3.0) 9 (2.1) 3 (1.3) 6 (3.0) 1 (1.9) 0 (0.0) 1 (3.1)

Miscellaneous 8 (1.7) 3 (1.2) 5 (2.2) 5 (1.2) 2 (0.9) 3 (1.5) 3 (5.6) 1 (4.5) 2 (6.3)
f

FIGURE 1

Pyramid plot of the site-specific frequencies of cancers in Palestinian patients who presented to King Hussein Cancer Center in 2018 and 2019
(N = 480) stratified by sex. The frequencies of cancers with distant metastases are indicated.
rontiersin.org

https://doi.org/10.3389/fonc.2022.997492
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Mansour et al. 10.3389/fonc.2022.997492
3.3 Clinical characteristics according to
age and sex

3.3.1 Adults
Of 426 adult patients, 226 (53.1%) were women and 200

(46.9%) were men. The most common cancer sites in women, in

order, were the breast, digestive system, and hematolymphoid

system. In men, the most common cancer sites, in order, were

the hematolymphoid system, digestive system, and lung and

pleura. The mean age at diagnosis was 49 ± 14 years for women

and 51 ± 16 years for men. At the time of presentation, 59

women (26.1%) and 83 men (41.5%) had distant metastases.

3.3.2 Children and adolescents
Of 54 children and adolescents, 22 (40.7%) were female and

32 (59.3%) were male. The most common cancer sites in girls

and female adolescents were the hematolymphoid system and

bone and soft tissue. In boys and male adolescents, the most

common cancer sites were the hematolymphoid system and

brain. The mean age at diagnosis was 11 ± 6 years for girls and

female adolescents and 8 ± 5 years for boys and male

adolescents. At the time of presentation, 16 girls and female

adolescents (72.7%) and 15 boys and male adolescents (46.9%)

had distant metastases.
3.4 Clinical characteristics according to
the most common cancer sites

3.4.1 Cancers of the breast
The most common cancer site overall was the breast (n = 105,

21.9%). The patients were exclusively adults, and all except one

were women (n = 104, 99.0%). Themean age at diagnosis was 50 ±

13 years. According to the SEER summary stage, the disease was

in situ in six patients (5.7%), localized in 24 (22.9%), regionalized

in 44 (41.9%), distant in 15 (14.3%), and unknown in 16 (15.2%).

The predominant type, by histology, was invasive ductal
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carcinoma (n = 101, 96.2%). The remaining cases were invasive

lobular carcinoma and mucinous adenocarcinoma (each n = 2,

1.9%). Overall, 50 patients (47.6%) underwent surgery, 49 (46.7%)

received chemotherapy, 29 (27.6%) received hormone therapy, 17

(16.2%) received radiotherapy, seven (6.7%) received palliative

therapy, and four (3.8%) received immunotherapy.

3.4.2 Cancers of the hematolymphoid system
Cancers of the hematolymphoid system were the second

most common overall (n = 97, 20.2%). The number of adults

(n = 70, 72.2%) was more than twice the number of children and

adolescents (n = 27, 27.8%). In addition, the number of male

patients (n = 63, 64.9%) was almost twice the number of female

patients (n = 34, 35.1%). The mean age at diagnosis was 32 ± 18

years. According to the SEER summary stage, the disease was

localized in six patients (6.2%), regionalized in 12 (12.4%),

distant in 72 (74.2%), and unknown in seven (7.2%). The most

common type, by histology, was non-Hodgkin lymphoma (n =

30, 30.9%), followed by chronic lymphocytic leukemia (n = 21,

21.6%), Hodgkin lymphoma (n = 19, 19.6%), acute myeloid

leukemia (n = 9, 9.3%), chronic myeloid leukemia (n = 5, 5.2%),

multiple myeloma (n = 5, 5.2%), and acute lymphocytic

leukemia (n = 1, 1.0%). Overall, 77 patients (73.3%) received

chemotherapy, 20 (19.0%) received palliative therapy, 14

(13.3%) received radiotherapy, 13 (12.4%) underwent

transplantation, four (3.8%) underwent surgery, and four

(3.8%) received immunotherapy.

3.4.3 Cancers of the digestive system
Cancers of the digestive system were the third most common

overall (n = 72, 15.0%). Most patients were adults (n = 69,

95.8%), and the sexes were equally affected (each n = 36, 50.0%).

The mean age at diagnosis was 54 ± 17 years. According to the

SEER summary stage, the disease was localized in seven patients

(9.7%), regionalized in 26 (36.1%), distant in 32 (44.4%), and

unknown in seven (9.7%). The most common type was

colorectal carcinoma (n = 39, 54.2%), followed by gastric
TABLE 2 The SEER summary stage at presentation of Palestinian patients with cancer who presented to King Hussein Cancer Center in 2018 and
2019 (N = 480) stratified by age and biological sex.

Stage Total
(n = 480)
n (%)

Women
(n = 200)
n (%)

Men
(n = 226)
n (%)

Girls and female
adolescents
(n = 22)
n (%)

Boys and male
adolescents
(n = 32)
n (%)

In situ 10 (2.1) 7 (3.1) 3 (1.5) 0 (0.0) 0 (0.0)

Localized 99 (20.6) 44 (19.5) 41 (20.5) 2 (9.1) 12 (37.5)

Regional by direct extension 29 (6.0) 13 (5.8) 14 (7.0) 0 (0.0) 2 (6.3)

Regional to lymph nodes 67 (14.0) 53 (23.5) 12 (6.0) 1 (4.5) 1 (3.1)

Regional both by direct extension and lymph nodes 45 (9.4) 18 (8.0) 26 (13.0) 1 (4.5) 0 (0.0)

Distant 173 (36.0) 59 (26.1) 83 (41.5) 16 (72.7) 15 (46.9)

Unknown 57 (11.9) 32 (14.2) 21 (10.5) 2 (9.1) 2 (6.3)
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carcinoma (n = 14, 19.4%), pancreatic adenocarcinoma (n = 12,

16.7%), hepatocellular carcinoma (n = 4, 5.6%), carcinoid (n = 1,

1.4%), cholangiocarcinoma (n = 1, 1.4%), and carcinoma of the

small intestine (n = 1, 1.4%). Overall, 41 patients (56.9%)

received chemotherapy, 29 (40.3%) underwent surgery, 21

(29.2%) received palliative therapy, six (8.3%) received

radiotherapy, and two (2.8%) received immunotherapy.
4 Discussion

We performed the first study of Palestinian patients with

cancer seeking care and treatment in Jordan. We described the

demographic and clinical characteristics of 480 Palestinian

patients treated at KHCC in 2018 and 2019. The most

common cancer sites were the breast in female patients and

the hematolymphoid system in male patients. Cancers of the

digestive system were the second most common in both male

and female patients.

Cancer is a leading cause of death in both developed and

developing countries (14). Cancer care is challenging even in the

best of conditions and becomes exceedingly so in areas of

conflict in the Middle East with compromised health care

systems (16). Barriers to high-quality cancer care include

scarce medical resources, limited access, financial difficulties,

absent screening programs, and poor awareness (10, 17).

We found that breast cancer was the most common cancer

in Palestinian women treated at KHCC (41.9%). This finding is

similar to data from the Palestinian MoH; the rate of breast

cancer was 31.3% in the Palestinian territories in 2016 (18).

Notably, we also found that 14.3% of Palestinian women with

breast cancer treated at KHCC had distant metastasis and 6.7%

received palliative therapy. In the Palestinian territories, the 5-

year overall survival of women with breast cancer is almost 50%

(19). In comparison, the 5-year overall survival of women with

breast cancer in the United States, Jordan, and Israel is almost

85% (20, 21). The difference may be attributed to poor breast

cancer awareness, lack of screening programs for breast cancer,

and limited access to and poor utilization of health care (22). To

address the high rate of advanced-stage disease at presentation,

we recommend awareness campaigns be held in the Palestinian

territories. Awareness campaigns may improve early detection of

the most common cancers and lead to better outcomes.

Moreover, the implementation of affordable screening

programs, especially for cancers of the breast and colorectum,

can also improve early detection.

The distribution of cancer sites in our cohort was similar to

data from the Palestinian territories for female patients but not

male patients. In our study, the most common cancer sites in

male patients were the hematolymphoid system, followed by the

digestive system and lung and pleura. In the Palestinian

territories, the most common cancer sites in men were the

lung, followed by the prostate and colorectum (13). The rate
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of hematolymphoid cancers in our cohort is likely higher

because the Palestinian MoH routinely refers patients to

KHCC for bone marrow transplantation; only one hospital in

the Palestinian territories (namely An-Najah National

University Hospital, located in the West Bank) provides bone

marrow transplantation and the service is limited (19). It should

be noted that the burden of lung cancer among Palestinian may

be linked to the Palestinian territories’ lack of a preventive

national program for cancer risk. This is best exemplified in

the rates of smoking within the Palestinian territories as they are

among the highest in the world reaching as high as 26.3% and

56% among the general population and university students,

respectively (23). Moreover, Palestinian male students were 10

times more likely to smoke than their female counterparts.

Despite the high rates of smoking, the Palestinian MoH did

implement WHO tobacco control strategies, raised taxes on

tobacco products, and banned their promotion (5). Nonetheless,

evidence for the effectiveness of such strategies is yet to emerge.

All patients who present to KHCC undergo baseline

diagnostic testing, and all available tissue material and

radiographs are reviewed in-center. Interestingly, we found

that 7.9% of patients with benign tumors were initially

misdiagnosed. Tumors of the central nervous system and soft

tissues are often reported by specialists, and pathologists with

that expertise are lacking in the Palestinian territories. The

shortage of specialists is a significant barrier to optimal cancer

care in the Palestinian territories. This barrier may be addressed

by virtual multidisciplinary team meetings, twinning between

KHCC and hospitals in the Palestinian territories, and other

telemedicine solutions. Initiatives to train Palestinian physicians

offer numerous advantages. First, the psychosocial outcomes of

patients may improve because of the decreased financial burden

as well as increased social support. Second, the physical health

outcomes of patients may also improve because cancer care is

less likely to be interrupted and patients can be followed up for

longer durations.

Lack of ancillary testing, which aids in diagnosis and helps

distinguish malignant tumors from mimics, may also contribute

to misdiagnosis. Many studies have investigated the rate of

medical errors in the Palestinian territories, but no specific

data are available for misdiagnosis in oncology (24–26).

Misdiagnoses may be attributed to the lack of comprehensive

cancer care as well as the limited availability of advanced

diagnostic equipment. For example, positron emission

tomography/computed tomography (PET/CT scan) is not

available in the Palestinian territories, there are no nuclear

medicine specialists, and patients who require the scan are

referred to hospitals in Israel (19). Further studies are required

to identify the causes of misdiagnosis, and these causes may be

addressed by non-punitive interventions.

The infrastructure of cancer care in the Palestinian

territories is deficient and requires investment; there is an

urgent need for advanced diagnostic equipment and specialist
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care. Capacity-building is needed to address the shortage of

laboratories, diagnostic equipment, radiation oncology units,

bone marrow transplantation units, cancer rehabilitation units,

and palliative care wards. For example, with respect to radiation

oncology equipment, only two linear accelerators are available to

serve the oncologic needs of all Palestinians (1 machine per

1,000,000 inhabitants). These machines are only available in East

Jerusalem, thus subjecting patients from Gaza and the West

Bank to transportation-related delays (27).

The Palestinian territories lack a comprehensive cancer center

that offers specialized, essential cancer care services, such as

targeted therapies, multidisciplinary care, palliation, and

rehabilitation. Surgery and chemotherapy are generally available,

but only one hospital (namely Augusta Victoria Hospital, located

in East Jerusalem) offers radiotherapy (19). There are only one

radiation oncologist and two medical oncologists per one million

population (5). Moreover, to our knowledge, palliative care is

generally not available to date in the Palestinian territories. Cancer

care is expensive, especially if modalities such as bone marrow

transplantation or immunotherapy are indicated. We found that

90.6% of Palestinian patients at KHCC were covered by the

Palestinian MoH. However, the MoH only covers the direct

costs of Palestinian patients, which presents additional

challenges to patients with cancer and their companions, who

are not included in the coverage.

Moreover, when analyzing the status of cancer care within

the Palestinian territories within a proper geopolitical context, it

appears that care defects are not solely oriented around resource

scarcity but rather due to asymmetrical racial policies and

logistics which originate in the deep historical context of the

region (27). Patients with cancer from Gaza and the West Bank

may experience significant diagnosis and treatment delays due to

the state of inaccessibility set by these policies. These patients are

subjected to a myriad of military checkpoints, administrative

approvals (e.g., security paperwork and checkups), and

permanent roadblocks; all of which may affect the quality of

care delivered to and accessed by those patients (28).

We acknowledge two limitations in our study. First,

Palestinian patients are followed up for six months

following discharge from KHCC, so we could not perform

outcome analyses. Second, the Cancer Registry did not

restage patients using the 2018 version of the SEER

summary staging system if they were initially staged as code

5 using the 2000 version. This largely contributed to missing

staging data in 11.9% of patients.
4.1 Conclusion

In conclusion, KHCC provides comprehensive cancer care

to Palestinian patients referred from the Palestinian MoH. The

distribution of cancer sites is similar to data from the Palestinian
Frontiers in Oncology 06
territories. However, awareness campaigns and screening

programs are substandard relative to other countries in the

region, which may explain the high rate of advanced-stage

disease at presentation. Further studies are required to study

the outcomes of Palestinian patients with cancer and the

challenges they face during treatment.
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17. El Saghir NS, Soto Pérez de Celis E, Fares JE, Sullivan R. Cancer care for
refugees and displaced populations: Middle East conflicts and global natural
disasters. Am Soc Clin Oncol Educ Book (2018) 38:433–40. doi: 10.1200/
EDBK_201365

18. State of palestine. annual report 2016 (2017). Available at: http://www.moh.
gov.ps/portal/wp-content/uploads/Annual-Report-2016.pdf.

19. Kharroubi AT, Abu Seir RY. Cancer care in Palestine. In: Silbermann M,
editor. Cancer care in countries and societies in transition: Individualized care in
focus. Switzerland Cham: Springer International Publishing (2016). p. 77–97.
doi: 10.1007/978-3-319-22912-6_6

20. Panato C, Abusamaan K, Bidoli E, Hamdi-Cherif M, Pierannunzio D,
Ferretti S, et al. Survival after the diagnosis of breast or colorectal cancer in the
GAZA strip from 2005 to 2014. BMC Cancer (2018) 18:632. doi: 10.1186/s12885-
018-4552-x

21. Abdel-Razeq H, Mansour A, Jaddan D. Breast cancer care in Jordan. JCO
Glob Oncol (2020) 6:JGO.19.00279. doi: 10.1200/JGO.19.00279

22. Shaheen R, Slanetz PJ, Raza S, Rosen MP. Barriers and opportunities for
early detection of breast cancer in Gaza women. Breast (2011) 20 Suppl 2:S30–34.
doi: 10.1016/j.breast.2011.01.010

23. Abu Seir R, Kharroubi A, Ghannam I. Prevalence of tobacco use among
young adults in Palestine. East Mediterr Health J (2020) 26:75–84. doi: 10.26719/
2020.26.1.75

24. Hamdan M, Saleem AA. Assessment of patient safety culture in Palestinian
public hospitals. Int J Qual Health Care (2013) 25:167–75. doi: 10.1093/intqhc/
mzt007

25. Al-Ramahi R, Hmedat B, Alnjajrah E, Manasrah I, Radwan I, Alkhatib M.
Medication dosing errors and associated factors in hospitalized pediatric patients
from the south area of the West bank - Palestine. Saudi Pharm J (2017) 25:857–60.
doi: 10.1016/j.jsps.2017.01.001

26. Najjar S, Hamdan M, Euwema MC, Vleugels A, Sermeus W, Massoud R,
et al. The global trigger tool shows that one out of seven patients suffers harm in
Palestinian hospitals: challenges for launching a strategic safety plan. Int J Qual
Health Care (2013) 25:640–7. doi: 10.1093/intqhc/mzt066

27. Portaluri M, Abu-Rmeileh N, Gianicolo E. Radiation therapy in Palestine:
Not only money, but also real accessibility. Int J Radiat Oncol Biol Phys (2017)
98:504–5. doi: 10.1016/j.ijrobp.2017.03.038

28. Keelan E. Medical care in Palestine: Working in a conflict zone. Ulster Med J
(2016) 85:3–7.
frontiersin.org

https://doi.org/10.1016/S1470-2045(19)30651-5
https://doi.org/10.1016/S0140-6736(09)60107-0
https://doi.org/10.1186/s13031-019-0220-2
https://doi.org/10.1016/j.midw.2009.05.007
https://doi.org/10.1016/S1470-2045(18)30323-1
https://doi.org/10.1002/hpm.691
https://doi.org/10.1016/j.canep.2016.06.004
https://doi.org/10.15537/smj.2018.12.23348
https://doi.org/10.1016/j.clgc.2015.05.010
https://doi.org/10.1093/annonc/mdl983
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/S0140-6736(09)60109-4
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/j.hemonc.2015.02.001
https://doi.org/10.1200/EDBK_201365
https://doi.org/10.1200/EDBK_201365
http://www.moh.gov.ps/portal/wp-content/uploads/Annual-Report-2016.pdf
http://www.moh.gov.ps/portal/wp-content/uploads/Annual-Report-2016.pdf
https://doi.org/10.1007/978-3-319-22912-6_6
https://doi.org/10.1186/s12885-018-4552-x
https://doi.org/10.1186/s12885-018-4552-x
https://doi.org/10.1200/JGO.19.00279
https://doi.org/10.1016/j.breast.2011.01.010
https://doi.org/10.26719/2020.26.1.75
https://doi.org/10.26719/2020.26.1.75
https://doi.org/10.1093/intqhc/mzt007
https://doi.org/10.1093/intqhc/mzt007
https://doi.org/10.1016/j.jsps.2017.01.001
https://doi.org/10.1093/intqhc/mzt066
https://doi.org/10.1016/j.ijrobp.2017.03.038
https://doi.org/10.3389/fonc.2022.997492
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Palestinian Patients with Cancer at King Hussein Cancer Center
	1 Introduction
	2 Materials and methods
	3 Results
	3.1 Demographics
	3.2 Clinical characteristics
	3.3 Clinical characteristics according to age and sex
	3.3.1 Adults
	3.3.2 Children and adolescents

	3.4 Clinical characteristics according to the most common cancer sites
	3.4.1 Cancers of the breast
	3.4.2 Cancers of the hematolymphoid system
	3.4.3 Cancers of the digestive system


	4 Discussion
	4.1 Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


