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ABSTRACT

Objectives: To determine the prevalence and 
characterize prostate cancer (PC) cases in Aseer, Saudi 
Arabia.

Methods: This study involved 883 patients who 
consulted physicians in Aseer Central Hospital, 
Abha, Saudi Arabia, for prostate issues between the 
years 2008-2018. All patients underwent digital 
rectal examination and measurement of their serum 
prostate-specific antigen levels. For patients who 
presented abnormal digital rectal examination 
findings and elevated prostate-specific antigen levels, 
prostate biopsies were recommended. Specimens were 
histopathologically examined to differentiate between 
malignant and benign tumors.

Results: Among the 883 included patients, 132 (15%) 
underwent a prostate biopsy and were found to have 
a tumor. Histopathological examination confirmed 
malignancy (PC) in 77 (8.7%) patients. The absolute 
majority of the patients diagnosed with PC (96%) 
were aged >60 years and almost all of them (92%) 
were found to have a high prostate-specific antigen 
level of >4 ng/ml.

Conclusion: Prostate cancer appears to be a serious 
disease in Aseer, Saudi Arabia. Further studies aimed 
at determining the causes of this type of cancer and 
understanding its mechanisms are warranted.
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Prostate cancer (PC) is one of the most common 
cancers that affect men worldwide.1 At early stages, 

PC can grow slowly and cause no symptoms or troubles, 
in which case minimal treatment would be enough to 
cure it.1 However in advanced stages, more-serious 
complications such as urinary hesitancy, frequent 
urination, or urinary retention may be observed.2 

Compared with other cancer types, the etiology of PC 
is largely unknown. Many risk factors have been linked 
to PC, of which age, genetic factors, and ethnicity are 
the most suggested.3 In addition, several other factors, 
including diet, obesity, infections, and inflammation 
were also evoked.4 Abnormal digital rectal examination 
(DRE) and elevated plasmatic levels of prostate-specific 
antigen (PSA) are the most common findings that 
initiate further investigation for malignancy in the 
prostate gland. Owing to its effectiveness, tissue biopsy 
is still the standard of care for confirming and validating 
the presence of cancer.1

The incidence rate of this type of cancer varies across 
regions and populations. In the Kingdom of Saudi 
Arabia (KSA), almost 700 new cases of PC and >200 
deaths were reported in the latest GLOBOCAN report 
published in December 2020.5 In terms of incidence, 
PC ranked 12 among the 35 cancer types found to 
affect the Saudi population. With regard to mortality, 
this cancer type ranked 19th among the most common 
causes of cancer-related death in men.5 Apart from the 
annual international reports published by the World 
Health Organization (WHO), a few local studies have 
investigated PC, although the epidemiology of this 
cancer remains underestimated in KSA and the statistics 
are not fully updated.6-9 

In this study, we aimed to report new data on the 
incidence of PC during the last 10 years in a group of 
Saudi patients from Aseer region (southwest of KSA).

Methods. This retrospective study consisted of 
883 patients with different issues in the prostate gland 
(such as, enlargement, pain, hard mass, induration, 
and asymmetry) who were referred to Aseer Central 
Hospital, Abha, KSA, during a period of 10 years (from 
2008 to 2018). All the patients were physically examined 
with DRE and their serum PSA levels were measured. 
Inclusion criteria included patients’ medical conditions, 
diagnosed histopathologically confirmed prostatic 
adenocarcinoma, tumor stage, PSA level, presence of 
Gleason grade pattern, control cases (benign prostatic 
hyperplasia [BPH]), and signed informed consent. 
The exclusion criteria included any medical condition 
that might interfere with the evaluation of the study 
objectives; patients with contraindications for either 
prostatectomy or radiotherapy to the prostate.
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This study was approved by the Internal Review 
Board committee of Aseer Central Hospital, Academic 
Affairs for Training and Research, Abha, KSA (approval 
No.: 26-12-2017). All the enrolled patients have signed 
an informed consent.

For the patients who presented suspicious DRE 
findings or elevated PSA levels, prostate biopsy 
was recommended. On a case-by-case basis, some 
specimens were obtained from the patients using 
transrectal ultrasonography-guided biopsy; and others, 
by a surgical procedure for transurethral resection of 
the prostate. Malignant prostate tumors (PC) were 
differentiated from benign tumors (BPH) after a 
scrupulous histopathological examination under light 

microscopy was carried out by anatomic pathologists. A 
flow diagram of the patient enrollment is presented in 
Figure 1. Details on the patients age were collected from 
their medical records.

Statistical analysis. A basic statistical analysis with 
Microsoft Excel software was carried out to schematically 
present prevalence results of the PC disease in the Saudi 
men population studied in this paper.

Results. After DRE and PSA measurement, 132 of 
the 883 patients included in this study (approximately 
15%) were suspected as having a prostate tumor and thus 
underwent biopsy. On the basis of the histopathological 
examination results of the biopsies collected from the 
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Figure 1 -	Flowchart of the study design, showing the different screening steps for specimen sorting. 
On the basis of DRE findings and PSA levels, biopsy was either highly recommended (bold 
solid green arrows) or moderately recommended (solid blue and yellow arrows) or not 
recommended at all (red dashed arrows). DRE: digital rectal examination, PSA: prostate-
specific antigen, PC: prostate cancer, BPH: benign prostatic hyperplasia.
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patients with a suspected prostate tumor, malignant 
tumors were attributed to 77 patients. The remaining 
men were diagnosed with BPH. Considering the 
total number of patients included in this study, the 
prevalence of PC in Aseer region during the decade 
from 2008 to 2018 was 8.7%, whereas the prevalence 
of BPH was 6.2% among the patients who underwent 
prostate biopsy (for a suspected prostate tumor). These 
data are schematically summarized in Figure 2.

From a more conclusive point of view, the 883 
patients enrolled in this study were divided into 2 
groups, one including 77 (8.7%) patients who were 

effectively diagnosed with PC on the basis of their 
histopathological examination results and the other 
consisting of the remaining 806 (91.3%) patients. In 
contrast to the patients in the first group, those in the 
second group were broadly considered as subjects with 
BPH because the signs of the clinical manifestations 
were either absent or not strong enough to confirm the 
serious diagnosis of significant PC (Figure 2).

According to age and PSA level, similar distributions 
of the 77 patients diagnosed with PC were observed. 
Most patients (96%) were aged >60 years, and only 
3 (4%) men were aged <60 years. Likewise, a clear 
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Figure 2 -	Prevalence of prostate cancer in the Saudi population from Aseer province included in the study. Panel 
A) partition of the enrolled patients according to prostate biopsy screening and histopathological 
examination. Panel B) division of the whole study population based on PC diagnosis. PC: prostate 
cancer, BPH: benign prostatic hyperplasia
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majority of these patients with cancer (92%) were found 
to have high PSA levels (>4 ng/ml). The remaining 
6 (8%) men showed normal PSA concentrations in 
their blood. The distributions of the patients with PC 
according to age and PSA level are presented in Figure 3.

Discussion. This study was carried out to estimate 
the prevalence of PC in Aseer region and to characterize 
the affected male population. Therefore, we included 
patients with prostate diseases who consulted the 
regional hospital. According to our results, the prevalence 
of PC among the Saudi patients from Aseer between 
2008-2018 was 8.7%. Information on PC in South 
KSA is rare. We presumed that no data were available 
regarding the occurrence of this type of cancer in the 
region of Aseer. In fact, apart from a brief notification 
reported in an old study published 30 years ago, which 
showed that the prostate is among the most common 
cancer sites in males in Aseer province, no other study 
has particularly outlined the occurrence or patterns of 
PC cases in this region.10 Thus, no comparison could 
be made to assess and monitor the statistics of PC over 
time in this Saudi province. Nevertheless, a few studies 
reported data regarding the incidence rates of PC in 
other regions of KSA. In a retrospective cohort study 
carried out in Riyadh, 31 (2%) of 1521 Saudi patients 

were found to have an adenocarcinoma.6 In another 
similar study in Jeddah, a more significant incidence of 
PC was reported (28.5%).8

Moreover, almost all patients diagnosed with PC 
(96%) were aged >60 years. This may reflect the possible 
correlation between patient’s age and the incidence of 
PC. The older the patient was, the higher was his risk of 
developing PC. This observation was reported before. 
Prostate cancer is considered one of the prostate diseases 
that present serious health challenges in elderly men.11 
A previous study showed that clinically significant 
PC generally affects men in their 60’s (median age is 
66 years) and that PC cases in men under the age of 
50 years were rare.11 However, the possibility of PC 
onset years before the 6th decade of life was suggested. 
Owing to these paradoxical observations, the primary 
cause that triggers prostate carcinogenesis is difficult 
to establish, especially that besides age, many other 
possible causative factors could be involved in male 
genitourinary malignancies.4 Moreover, the increasing 
number of men diagnosed with PC is believed to be a 
result of the practice of PSA screening. According to the 
Unied States of America’s National Cancer Institute, men 
with blood PSA levels of >4 ng/ml are recommended to 
undergo prostate biopsy for examination of prostatic 
tissue for the presence of abnormal tumor cells.12 In the 
Saudi population included in this study, we found that 
92% of the patients with PC had recorded PSA levels 
of >4 ng/ml. The commonly used serum PSA test is 
greatly useful in the early diagnosis of PC. However, the 
test may sometimes lead to many unnecessary biopsies, 
overdiagnosis of PC, and thus overtreatment. The PSA 
test is highly sensitive but not exclusively specific to PC, 
especially within the gray zone (PSA values between 
4-10 ng/ml). This is explained by the fact that even in 
patients with BPH or another form of prostatitis, high 
PSA levels could be observed. Therefore, PSA level was 
judged to be a good but not perfect PC biomarker.13

Study strengths and limitations. This paper presents 
an update on the situation in Aseer province in KSA 
regarding the prevalence of the serious disease of PC. 
This subject was not studied for years, a fact that 
emphasizes the usefulness of the presented results. With 
a prevalence rate of approximately 9%, we clearly report 
the considerable spread of PC in Aseer region between 
the years 2008-2018. Although, 10 years to study 
cancer occurrence in a local population (with relatively 
low density) could be a short period to correctly assess 
the spread of this chronic and slow-developing disease.

In conclusion, clinical picture of PC is complex and 
its diagnosis is not easy. Healthcare providers should pay 
too much attention before announcing the diagnosis 
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Figure 3 -	Grouping of the patients with prostate cancer according to age 
and blood prostate-specific antigen (PSA) level.
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since many factors, mainly PSA screening, could have an 
important impact. Besides our present study, other local 
studies have also monitored the epidemiological status 
of PC in different regions in the KSA. More attention 
and prompt screening are needed to determine the 
causes and understand the mechanisms of this type of 
cancer.

Acknowledgment. The authors gratefully acknowledge the 
Deanship of Scientific Research at King Khalid University, Abha, 
Kingdom of Saudi Arabia, for supporting this study (grant number: 
G.R.P 218-40). The authors also would like to thank SCRIBENDI 
(www.scribendi.com) for English language editing.

Received 14th December 2021. Accepted 12th May 2022.

From the Department of Pathology (Otifi); from the Department of Surgery 
(Al-Shyarba), College of Medicine; from the Department of Clinical Laboratory 
Sciences (Abdul-Wahab, Al Fayi), Faculty of Applied Medical Sciences, King 
Khalid University, from the Department of Laboratory (Al Murea), Aseer 
Central Hospital, Abha, Kingdom of Saudi Arabia, and from the Specialized 
Unit of Mycoplasmas, Laboratory of Molecular Microbiology, Vaccinology, and 
Biotechnology Development (Yacoub), Institut Pasteur de Tunis, University of 
Tunis El-Manar, Tunis, Tunisia.

Address correspondence and reprints request to: Dr. ElhemYacoub, Specialized 
Unit of Mycoplasmas, Laboratory of Molecular Microbiology, Vaccinology, 
and Biotechnology Development, Institut Pasteur de Tunis, University of Tunis 
El-Manar, Tunis, Tunisia. E-mail: elhem.yacoub@pasteur.utm.tn
ORCID ID: https://orcid.org/0000-0003-2994-4622

References

  1.	 Rawla P. Epidemiology of prostate cancer. World J Oncol 2019; 
10: 63-89.

  2.	 Merriel SWD, Funston G, Hamilton W. Prostate cancer in 
primary care. Adv Ther 2018; 35: 1285-1294.

  3.	 Pernar CH, Ebot EM, Wilson KM, Mucci LA. The epidemiology 
of prostate cancer. Cold Spring Harb Perspect Med 2018; 8: 
a030361.

  4.	 Key TJ, Bradbury KE, Perez-Cornago A, Sinha R, Tsilidis KK, 
Tsugane S. Diet, nutrition, and cancer risk: what do we know 
and what is the way forward? BMJ 2020; 368: m511.

  5.	 International Agency for Research on Cancer. Saudi Arabia: 
Globocan 2020. [Updated 2021; 2021 Sep]. Available from: 
https://gco.iarc.fr/today/data/factsheets/populations/682-
saudi-arabia-fact-sheets.pdf

  6.	 Almutairi AA, Edali AM, Khan SA, Aldihan WA, Alkhenizan 
AH. Yield of prostate cancer screening at a community based 
clinic in Saudi Arabia. Saudi Med J 2019; 40: 681-686.

  7.	 Alghamidi IG, Hussain II, Alghamdi MS, El-Sheemy MA. 
The incidence rate of prostate cancer in Saudi Arabia: an 
observational descriptive epidemiological analysis of data from 
the Saudi Cancer Registry 2001-2008. Hematol Oncol Stem 
Cell Ther 2014; 7: 18-26.

  8.	 Mosli HA, Abdel-Meguid TA, Al-Maghrabi JA, Kamal WK, 
Saadah HA, Farsi HM. The clinicopathologic patterns of 
prostatic diseases and prostate cancer in Saudi patients. Saudi 
Med J 2009; 30: 1439-1443.

  9.	 Mosli HA. Prostate cancer in Saudi Arabia in 2002. Saudi Med 
J 2003; 24: 573-581.

10.	 Khan AR, Hussain NK, Al-Saigh A, Malatani T, Sheikha AA. 
Pattern of cancer at Asir Central Hospital, Abha, Saudi Arabia. 
Ann Saudi Med 1991; 11: 285-288.

11.	 Miller KD, Nogueira L, Mariotto AB, Rowland JH, Yabroff 
KR, Alfano CM, et al. Cancer treatment and survivorship 
statistics, 2019. CA Cancer J Clin 2019; 69: 363-385.

12.	 American Cancer Society. Screening tests for prostate cancer. 
[Updated 2021; accessed 2021 Sep]. Available from: https://
www.cancer.org/cancer/prostate-cancer/detection-diagnosis-
staging/tests.html

13.	 Yusim I, Krenawi M, Mazor E, Novack V, Mabjeesh NJ. The 
use of prostate specific antigen density to predict clinically 
significant prostate cancer. Sci Rep 2020; 10: 20015.

https://pubmed.ncbi.nlm.nih.gov/31068988/
https://pubmed.ncbi.nlm.nih.gov/31068988/
https://pubmed.ncbi.nlm.nih.gov/30097885/
https://pubmed.ncbi.nlm.nih.gov/30097885/
https://pubmed.ncbi.nlm.nih.gov/29311132/
https://pubmed.ncbi.nlm.nih.gov/29311132/
https://pubmed.ncbi.nlm.nih.gov/29311132/
https://pubmed.ncbi.nlm.nih.gov/32139373/
https://pubmed.ncbi.nlm.nih.gov/32139373/
https://pubmed.ncbi.nlm.nih.gov/32139373/
https://gco.iarc.fr/today/data/factsheets/populations/682-saudi-arabia-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/682-saudi-arabia-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/682-saudi-arabia-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/682-saudi-arabia-fact-sheets.pdf
https://pubmed.ncbi.nlm.nih.gov/31287128/
https://pubmed.ncbi.nlm.nih.gov/31287128/
https://pubmed.ncbi.nlm.nih.gov/31287128/
https://pubmed.ncbi.nlm.nih.gov/24239850/
https://pubmed.ncbi.nlm.nih.gov/24239850/
https://pubmed.ncbi.nlm.nih.gov/24239850/
https://pubmed.ncbi.nlm.nih.gov/24239850/
https://pubmed.ncbi.nlm.nih.gov/24239850/
https://pubmed.ncbi.nlm.nih.gov/19882057/
https://pubmed.ncbi.nlm.nih.gov/19882057/
https://pubmed.ncbi.nlm.nih.gov/19882057/
https://pubmed.ncbi.nlm.nih.gov/19882057/
https://pubmed.ncbi.nlm.nih.gov/12847583/
https://pubmed.ncbi.nlm.nih.gov/12847583/
https://pubmed.ncbi.nlm.nih.gov/17588104/
https://pubmed.ncbi.nlm.nih.gov/17588104/
https://pubmed.ncbi.nlm.nih.gov/17588104/
https://pubmed.ncbi.nlm.nih.gov/31184787/
https://pubmed.ncbi.nlm.nih.gov/31184787/
https://pubmed.ncbi.nlm.nih.gov/31184787/
https://www.cancer.org/cancer/prostate-cancer/detection-diagnosis-staging/tests.html
https://www.cancer.org/cancer/prostate-cancer/detection-diagnosis-staging/tests.html
https://www.cancer.org/cancer/prostate-cancer/detection-diagnosis-staging/tests.html
https://www.cancer.org/cancer/prostate-cancer/detection-diagnosis-staging/tests.html
https://pubmed.ncbi.nlm.nih.gov/33203873/
https://pubmed.ncbi.nlm.nih.gov/33203873/
https://pubmed.ncbi.nlm.nih.gov/33203873/

