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ABSTRACT 
There are limited studies in the Southern region of Saudi Arabia on the characteristics of 

hospitalised patients with cancer. The aim of this study was to explore the clinical and therapeutic 
characteristics of hospitalized cancer patients in the Najran Region of Saudi Arabia. A retrospective cross-
sectional observational study was conducted using cancer patients’ medical records at the oncology unit 
in the King Khalid Hospital in Najran situated in the southern region of Saudi Arabia. Hospitalized patients’ 
records were extracted between 2014 and 2020. Logistic regression analysis was conducted to identify 
determinants of ICU admission among cancer patients. A total of 1,678 patients were involved in this 
study. The mean age was 52.5 (SD: 21.1) years. The average duration of stay was 8.7 days (SD: 13.4). The 
most commonly reported types of cancer were breast cancer, rectum cancer and colon cancer, accounting 
for 13.6%, 6.9%, and 6.7%, respectively. A total of 13.9% of the study participants required ICU admission. 
More than half (57.1%) of the patients were complaining of a moderate to severe case upon 
hospitalization. Older age (52.5 years and above) and the presence of comorbidities were risk factors that 
significantly increased the risk of ICU admission (P<.001). Patients with diabetes mellitus, hypertension, 
heart diseases, stroke, and kidney diseases were more likely to require ICU admissions. Patients with liver 
cancer were more likely to require ICU admission. Healthcare professionals should give extra care and 
health education for high risk cancer patients including elderly patients and those with other 
comorbidities to prevent complications and its associated hospitalization.  
Keywords: Admission; Cancer; Hospitalized; Najran. 
 

INTRODUCTION 

Cancer is the world's second largest 

cause of death. In 2018, it was responsible for 

9.6 million deaths, or one in every six deaths 1. 

Neoplasm and malignant tumor are terms 

commonly associated with cancer 2. Cancer is 

a broad term for a collection of diseases caused 

by the unregulated proliferation of abnormal 

cells in practically every organ or tissue of the 

body. Unlike benign tumors, malignant cells 

have the ability to penetrate and/or spread 

beyond their normal borders. This is known as 

metastasizing, and it is one of the leading 

causes of death in cancer patients. 

The change in lifestyle in the Kingdom 

of Saudi Arabia is causing a rise in the 

incidence and death rates of various cancer 

types in all regions of the country. Despite the 

rapid development and expansion of the 

health care system, no applied national 

strategies exist to limit and control cancer 

prevalence. Additionally, the data on cancer-

specific incidence rates and available data for 

studies to project the future cancer burden     

are insufficient. Individuals, families, 

communities, and health systems are under 

increasing physical, emotional, and financial 

pressure as the cancer burden grows 3. 
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Recent studies have linked the rapid rise 

in cancer rates to environmental and 

behavioral rather than biological variables, 

such as patients' lifestyles, dietary habits, 

geographic location, and industrial zones, as 

well as other factors particular to specific 

regions of the country 4-6. Studies have also 

confirmed that the risk of developing cancer 

can vary according to age, ethnicity, sex, race 

and differences in dietary consumption 

patterns 7. A recent comprehensive analysis of 

cancer incidence in Saudi Arabia stated 

significant variances in the rate of incidences 

with respect to gender, age, and region. 

Furthermore, wealth disparities may result in 

discrepancies in risk factor exposures as well 

as impediments to high-quality cancer 

prevention, early detection, and treatment. 

The availability of cancer data is highly 

valuable; many benefits can be achieved 

regarding incidence rates related to constant 

changes in diet and lifestyle, which can help to 

support public health policy, improve 

knowledge of the most prevalent types of 

cancer in a region, increase people’s awareness 

and optimize the distribution of resources, the 

screening programs, the use of the available 

facilities, in addition to the ability to direct 

patient awareness initiatives towards the high-

risk factors 8-12. Furthermore, cancer data 

collection and analysis can aid in warning the 

community regarding early prevention and 

diagnosis of cancer; accurate epidemiological 

data may also help in the allocation of proper 

funding for research on the illness and 

treatment.  

There are limited studies in the 

Southern region of Saudi Arabia on the 

characteristics of hospitalised patients with 

cancer. A recent study in Asir, Saudi Arabia's 

southern region, found that cancer patients 

have survived for a median of four years with 

their disease, with 20.8 % of cases being 

metastatic, with 77.8 % being at stage four of 

metastasis 13. Furthermore, the most common 

types of cancer were malignant neoplasms       

of the digestive organs,  which  accounted  for     

 

40.8 % of the sample, and 4.6 % of the patients 

required ICU admission for a median of 9   

days 13. Najran province is a big region that   

has seen a recent growth in cancer incidence 

rates registered for all types. This study aimed 

to explore the therapeutic and clinical 

characteristics of hospitalized cancer patients 

in the Najran Region of Saudi Arabia. 

Additionally, we aimed to identify predictors 

of Intensive Care Unit (ICU) admissions. 
 

METHODS 
Study design and sample 

A retrospective cross-sectional 

observational study was conducted using 

cancer patients’ medical records at the 

oncology unit in the King Khalid Hospital in 

Najran situated in the southern region of   

Saudi Arabia. Hospitalized patients’ records 

were extracted between 2014 and 2020. 

Demographic data (age, gender, and 

nationality) were extracted from these records. 

All the data related to cancer diagnosis, type   

of treatment and hospitalization (including 

intensive care unit (ICU) admission, the 

duration of ICU admission, the main 

complaints upon presentation, status upon 

discharge, drug use history, laboratory 

findings upon presentation, and previous 

surgery history) were extracted from the 

computerized system of the cancer center.  
 

Statistical analysis 

For quantitative variables, the 

descriptive analysis was provided as mean       

(± standard deviation (SD)). The demographic 

information of the patients was described 

using descriptive statistics. Percentages and 

frequencies were used to report categorical 

data. The researchers performed logistic 

regression analysis to find determinants of 

ICU admission in cancer patients. The 

statistical significance of the data was 

represented by a confidence interval of 

95% and a level of significance of 5 %. The 

statistical analysis was carried out using SPSS 

(Statistical Package for the Social Sciences) 

Version 27.0 software (SPSS Inc.). 
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RESULTS AND DISCUSSION 

Table I shows the baseline 

characteristics of the study participants.              

A total of 1,678 patients were involved in this 

study. The mean age was 52.5 (SD: 21.1) years. 

More than half of them (65.0%) were Saudis. 

More than half of them (54.4%) were females. 

The mean BMI was 27.0 kg/cm2 (SD: 13.5). 

Around one third (28.0%) of the study 

participants reported that they had had a 

previous surgery history (all cause surgery 

and not only cancer specific). The most 

commonly reported comorbidities were 

diabetes mellitus, hypertension, and thyroid 

disease, accounting for 20.9%, 19.0%, and 

7.7%, respectively. 

The most commonly reported types of 

cancer among the study participants were 

breast cancer, rectum cancer and colon cancer, 

accounting for 13.6%, 6.9%, and 6.7%, 

respectively, Figure 1.  

 
Clinical profile of the patients 

The average duration of stay was 8.7 

days (SD: 13.4). The most commonly reported 

signs upon presentation to the hospitals were 

pain and fatigue, accounting for 23.5% and 

14.2%, respectively. A total of 13.9% of the 

study participants required ICU admission. 

More than half (57.1%) of the patients were 

complaining of a moderate to severe case upon 

hospitalisation. Around half of the cases 

(53.9%) improved upon discharge, Table II. 

 
Laboratory findings of the patients 

Table III below describes the laboratory 

findings of the patients upon presentation to 

the hospitals.  

 
Predictors of ICU admissions 

We used binary logistic regression to 

identify predictors of ICU admission, see 

Table IV. Older age (52.5 years and above) and 

the presence of comorbidities were risk factors 

that significantly increased the risk of ICU 

admission (P<.001). Patients with diabetes 

mellitus, hypertension, heart diseases, stroke, 

and kidney diseases were more likely to 

require ICU admissions. Patients with liver 

cancer were more likely to require ICU 

admissions. 

Cancers impose the largest worldwide 

burden 14. This study aimed to highlight the 

cancer incidence rate and the associated risk 

factors in Najran Region in Saudi Arabia, 

focusing on the comorbidities diseases, the 

concomitant medications, types of cancer, the 

need for hospital admission and if intensive 

care was needed, the severity of the case and 

the percentage of improvement upon 

discharge. 

Chronic diseases increase the risk of 

various types of complications and diseases 

including cancer 15. The most commonly 

reported comorbidities among the study 

participants were diabetes mellitus, 

hypertension, and thyroid disease, accounting 

for 20.9%, 19.0%, and 7.7%, respectively. 

Diabetes mellitus and cancer were found to 

share in common multiple risk factors, either 

modifiable, non-modifiable or biological 16. 

Hypertension was also linked with cancer and 

increased the risk of mortality 17. This can be 

attributed to the fact that anti-diabetic and 

antihypertensive agents may be related jointly 

to multiple kinds of carcinomas 17. Meanwhile, 

studies have shown that the coexistence of 

cancer and autoimmune thyroid disease can 

be initiated by the use of different endocrine 

hormones. The exact mechanism behind this 

association is still unclear 18. 

Diabetes and hypertension are linked to 

certain types of cancer by medications 

prescribed 17,19. This study found that the most 

common chronic disease medications used 

were calcium channel blockers (CCB), which 

accounted for 15.3% of the total. CCBs are a 

choice for the treatment of hypertension and 

have been found, after long-term use, to be a 

risk factor for breast cancer 20. This relationship 

has been found following the development of 

molecular and genetic testing, and it requires 

further examination and study 21. B-blockers 

counted for 12.6% of the most commonly used 

chronic diseases medications, being used for 

the treatment of hypertension. They are now 

believed to represent a new attractive, 

inexpensive and safe strategy in patients with 
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several types of cancer 22. Otherwise, insulin 

counted for 11.6% of the most commonly used 

medications, despite the threat of 

hyperinsulinemia resulting from insulin and 

insulin analogue treatment increasing the 

cancer risk 23. The use of insulin should be 

continued for the higher benefits of controlling 

diabetes mellitus over the assumed cancer 

 
 

Figure 1. Epidemiology of cancer among the patients stratified by type. 

 

Table I. The baseline characteristics of the study participants 
 

Demographic variable Frequency Percentage 

Age (mean (SD) years 52.5 (SD: 21.1) years 
Nationality (Saudi) 1,090 65.0% 
Gender (females) 912 54.4% 
Body Mass Index (mean (SD)) kg/cm2 27.0 (SD: 13.5) 
Previous surgery history (Yes) 470 28.0% 
Comorbidities   
Diabetes mellitus 350 20.9% 
Hypertension 319 19.0% 
Thyroid disease 130 7.7% 
Heart diseases 129 7.7% 
Eye problems 59 3.5% 
Asthma/breathing problems 59 3.5% 
Dyslipidemia 54 3.2% 
Stroke 42 2.5% 
Liver diseases 39 2.3% 
Neuropathy 24 1.4% 
Epilepsy 20 1.2% 
Nephropathy 13 0.8% 
Myocardial Infarction 10 0.6% 
Mental health issues 8 0.5% 
GERD/Acid reflux 8 0.5% 
Depression/anxiety 6 0.4% 
Tuberculosis 4 0.2% 
Arthritis 3 0.2% 
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risk.10 These three chronic disease medications, 

CCB, B-blockers and insulin, had a high 

percentage of use in the cancer patients in this 

study. This is attributed to the increase of two 

comorbid chronic diseases - hypertension and 

diabetes mellitus – which were present in 

20.9%, and 19.0% cases, respectively.  

The most commonly reported types of 

cancer among the study participants were 

breast cancer, rectum cancer and colon cancer, 

accounting for 13.6%, 6.9% and 6.7%, 

respectively. After lung cancer, breast cancer is 

the second most frequent cancer in the world 
24. Also, breast cancer standing before colon 

cancer, were the fourth and fifth-highest 

mortality rate cancer types in the world in 

2018, according to the world health 

organization (WHO) 25. These types of cancer, 

and other types, arise from a long list of 

modifiable and non-modifiable factors that 

humans are exposed to. These differ across 

individuals, and this is what causes the 

distribution of cancer types 26. 

Most cancer patients suffer from pain 

and fatigue, symptoms that need to be 

controlled 27. These were the most commonly 

reported signs upon presentation at hospital, 

accounting for 23.5% and 14.2%, respectively. 

On presentation at the hospital, this pain    

must be identified, assessed, and managed.       

Table II. Clinical profile of the patients 
 

Variable Frequency Percentage 

Duration of admission (mean(sd)) 8.7 days (SD:13.4) 
Main complains upon presentation (Symptoms): 
Pain 395 23.5% 
Fatigue 238 14.2% 
Shortness of breath 229 13.6% 
Nausea/Vomiting 107 6.4% 
Required ICU admission (Yes) 234 13.9% 
Severity of the case: 
Mild 720 42.9% 
Moderate 680 40.5% 
Severe 278 16.6% 
Status on discharge 
Died 179 10.7% 
No change 595 35.5% 
Improved 904 53.9% 

 
Table III. Laboratory findings of the patients 

 

Variable Mean (SD) 

HB 11.5 (4.2) 
WBC 11.2 (35.5) 

Platelet 238.9 (147.6) 
ANC 7.0 (28.2) 
BUN 11.6 (27.1) 

Creatinine 98.5 (96.6) 
Total bilirubin 29.6 (57.7) 

PT 19.0 (53.6) 
APTT 36.6 (22.5) 
INR 2.7 (5.9) 
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Table IV. Predictors of ICU admissions 
 

Variable Odds ratio (95% CI) 

Age   

Below 52.5 years (Reference category) 1.00 

52.5 years and above 1.97 (1.46-2.65)* 

Gender  

Males (Reference category) 1.00 

Females 0.98 (0.73-1.30) 

Body Mass Index  

Below 27.0 kg/cm2 (Reference category) 1.00 

27.0 kg/cm2 and above 0.75 (0.53-1.05) 

Previous surgery history (all cause surgery and not only cancer 

specific) 

 

No (Reference category) 1.00 

Yes 1.00 (0.74-1.36) 

Comorbidities  

No (Reference category) 1.00  
Yes 3.12 (2.29-4.27)*  
Diabetes mellitus (Reference group is not having the disease) 3.90 (2.89-5.26)*  
Hypertension (Reference group is not having the disease) 2.29 (1.69-3.11)*  
Thyroid disease (Reference group is not having the disease) 0.82 (0.49-1.36)   
Heart diseases (Reference group is not having the disease) 1,98 (1.30-3.01)*)   
Eye problems (Reference group is not having the disease) -   
Asthma/breathing problems (Reference group is not having the 

disease) 

1.26 (0.67-2.37)   

Dyslipidemia (Reference group is not having the disease) 1.59 (0.85-2.99)   
Stroke (Reference group is not having the disease) 4.29 (2.28-8.05)*   
Liver diseases (Reference group is not having the disease) 2.15 (0.95-4.84)   
Neuropathy (Reference group is not having the disease) 0.40 (0.09-1.70)   
Epilepsy (Reference group is not having the disease) 0.23 (0.03-1.73(   
Kidney diseases (Reference group is not having the disease) 7.14 (1.69-30.10)*   
Myocardial Infarction (Reference group is not having the disease) 3.42 (0.91-12.84)   

Type of cancer    
Breast (Reference group is not having this type of cancer) 0.91 (0.60-1.37)   
Colon (Reference group is not having this type of cancer) 1.25 (0.73-2.15)   
Liver (Reference group is not having this type of cancer) 2.07 (1.24-3.45)**   
Pancreas (Reference group is not having this type of cancer) 1.86 (0.98-3.53)   
Lung (Reference group is not having this type of cancer) 1.87 (0.94-3.72)   
Ovarian (Reference group is not having this type of cancer) 1.38 (0.64-2.95)   
Prostate (Reference group is not having this type of cancer) 0.98 (0.33-2.91)   
Uterine (Reference group is not having this type of cancer) 0.92 (0.31-2.74)   
Oesophagus (Reference group is not having this type of cancer) 1.85 (0.65-5.31)   
Testicular (Reference group is not having this type of cancer) 1.09 (0.23-5.21)   
Mouth (Reference group is not having this type of cancer) 1.07 (0.12-9.78)   
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It should be noted that the pain might be 

connected to emotional, behavioral, cultural, 

or spiritual and factors related to the patient’s 

environment 28,29. Fatigue is a subjective, 

unpleasant symptom that is perceived as 

tiredness, exhaustion, and attrition, interfering 

with the patient’s life 30. It is also believed to 

develop into further severe psychological 

symptoms, like anxiety and depression, and 

can increase with the severity of the pain in 

cancer patients 31. Statistics on the incidence 

and prevalence of cancer-related pain reveal 

that the majority of patients experience pain 

during treatment and that cancer pain 

degrades quality of life and function 32.            

The likelihood and intensity of pain rises as the 

cancer progresses. Minorities, women, and the 

elderly may be at increased risk for inadequate 

cancer pain management. Even with analgesic 

therapy delivered in accordance with the 

World Health Organization's approach for 

cancer pain reduction, pain is typically not 

removed, and it may persist even after 

eradication of the underlying malignancy 32. 

Prior to beginning chemotherapy, the 

prevalence of cancer-related fatigue ranged 

from 4 percent in breast cancer and 8 percent 

in prostate cancer to 91 percent in breast cancer 

patients following surgery, chemotherapy, 

and prior to bone marrow transplantation 32. 

Besides, Educational interventions aimed at 

patients or professionals can result in a large 

but modest clinical benefit comparable to that 

produced by certain analgesics 33. Alongside 

optimum oncological and analgesic care, 

educational interventions should be 

incorporated into standard therapeutic 

practice 33. 

 Patients frequently had to be admitted 

to the ICU, especially those needing 

chemotherapy, along with mechanical 

ventilation 34. In this study, a total of 13.9% of 

the participants required ICU admission. In 

addition, the presence of comorbidities like 

diabetes mellitus, and hypertension were risk 

factors found to significantly increase the risk 

of ICU admission (p<0.001)15-17. More than half 

(57.1%) of  the  patients  were considered to be  

moderate to severe cases upon hospitalization. 

Some of the laboratory findings of the patients 

upon presentation deviated from the reference 

ranges, for example, haemoglobin Hb, white 

blood cells WBC, and ANC, were measured as 

11.5 (SD:4.2), 11.2 (SD:35.5), 7.0 (SD:28.2), 

respectively 35. This deviation is believed to be 

expected, one that can happen at any stage of 

cancer during exposure to therapy 36,37. Also, 

the total bilirubin, PT, APTT, INR accounted 

for 29.6 (SD:57.7), 19.0 (SD:53.6), 36.6 (SD:22.5), 

2.7 (SD:5.9), respectively. This elevation in PT 

and APTT is a predictor for a poor outcome in 

colon and rectal cancer, which was confirming 

the findings of previous study on 250 patients 

with colorectal cancer 37.  

Around half of the cases of the patients 

(53.9%) improved upon discharge, and this 

improvement may be the result of multiple 

factors, including the duration of the 

hospitalization and the ease of the discharge 

process 38. 

In conclusion, breast cancer, rectum 

cancer and colon cancer were the most 

common types of cancer in Najran, Saudi 

Arabia. Patients with diabetes mellitus, 

hypertension, heart diseases, stroke, and 

kidney diseases were more likely to require 

ICU admissions. Patients with liver cancer 

were more likely to require ICU admissions. 

Healthcare professionals should give extra 

care and health education for high risk cancer 

patients including elderly patients and those 

with other comorbidities to prevent 

complications and its associated 

hospitalization. 
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