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Abstract

Objectives: Prostate cancer incidence is increasing in the Middle East (ME); however, the data of stage
at the diagnosis and treatment outcomes are lacking. In developed countries, the incidence of de novo
metastatic prostate cancer ranges between 4% and 14%. We hypothesized that the rates of presentation
with advanced disease are significantly higher in the ME based on clinical observation. This study aims to
examine the stage at the presentation of patients with prostate cancer at a large tertiary center in the ME.
Methods: After Institutional Review Board approval, we identified the patients diagnosed with prostate
adenocarcinoma and presented to a tertiary care center between January 2010 and July 2015. Clinical,
demographic, and pathological characteristics were abstracted. Patients with advanced disease were
stratified according to tumor volume based on definitions from practice changing clinical trials. Descriptive
and Kaplan—Meier survival analysis was used.

Results: A total of 559 patients were identified, with a median age at the diagnosis of 65 years and an age
range of 39-94 years. Median prostate-specific antigen (PSA) at the presentation was 10 ng/ml, and almost
a quarter of the men (23%) presented with metastatic disease. The most common site of metastasis was
the bone (34/89, 38%). High-volume metastasis was present in 30.3%, 9%, and 5.2% of the cohort based on
STAMPEDE, CHAARTED, and LATITUDE trial criteria, respectively.

Conclusion: This is the first report showing the high proportion of men from ME presenting with de
novo metastasis. This could be due to many factors, including the highly variable access to specialist
multidisciplinary management, lack of awareness, and lack of PSA screening in the region. There is a clear
need to raise the awareness about prostate cancer screening and early detection and to address the rising
burden of advanced prostate cancer affecting men in the ME region.
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INTRODUCTION

During the past decades, there have been large changes in
the incidence, presentation, and management of prostate
cancer. In developed countries, the incidence of prostate
cancer has been declining,"? with de #novo metastatic prostate
cancer ranging between 4% and 14%.P4 In the Middle
East (ME), the incidence of prostate cancer has been
consistently increasing over the last decade.l'">
Recommendations against prostate-specific antigen (PSA)
screening by the US Preventive Services Task
Force (USPSTF) in 2008 for men above 75 and in
2012 for all men led to reduction in prostate cancer
incidence in the US. However, the US Surveillance
Epidemiology and End Results (SEER) Collaborative
Stage data demonstrated a stage migration as the patients
presenting with distant metastasis has increased in the
petiod between 2008 and 2013." In 2018, the USPSTF
revisited their recommendations, suggesting that men
age 55—09 years should make an individualized decision
regarding PSA screening with their clinician, screening
is still not recommended for men over 70. In the ME,
PSA screening is not widely adopted, and in the absence
of well-established regional registries, there are no data to
reflect the disease stage in the region.

Interest in studying the epidemiology of prostate
cancer stage at the diagnosis in different populations
has gained new momentum with a paradigm shift in the
way that patients presenting with advanced disease are
treated. Notably, the CHAARTED, STAMPEDE, and
LATTITUDE trials have redefined the management for de
7ovo metastatic prostate cancer as these trials demonstrated
improvement in the survival with the addition of systemic
therapy with either docetaxel or abiraterone to androgen
deprivation therapy (ADT).”'? Recently, enzalutamide
and apalutamide were found to improve the survival in
hormone-sensitive metastatic disease.''" In an attempt
to mitigate the disease burden in the ME region and
help stakeholders to implement new policies to improve
patient outcomes, it is crucial to study the disease stage at
initial presentation. We sought to assess the stage at the
presentation of patients with prostate cancer at a large
tertiary center in the ME.

METHODS

After institutional review board approval, we identified
all the cases of prostate cancer diagnosed and treated at a
tertiary care center between January 2010 and July 2015.
The stage at the diagnosis was recorded according to the
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American Joint Commission on Cancer staging manual
8™ addition.l"! Clinical, demographic, and pathological
characteristics from the patient charts were abstracted.
Patients with advanced disease were stratified according
to tumor volume as defined in recent large trials, namely
STAMPEDE, CHAARTED, and LATTTUDE [Table 1].0*

We analyzed the data using the SPSS version 24, IBM
Corp, Armonk, NY, USA. First, descriptive analysis was
conducted to describe the distribution of demographic
data, presentations, and biochemical laboratory values. We
then conducted Kaplan—Meier survival analysis to calculate
the median overall survival.

RESULTS

A total of 559 patients were identified, with a median age of
65 years and ranging between 39 and 94 years. Median BMI
of all patients was 28.2 kg/m?* (range 22.3—40.3 kg/m?).
Overall, 86 (15.4%) patients had a positive family history
of prostate cancer. The mean initial PSA for all patients
was 77.4 ng/ml and median PSA was 10 ng/ml. Of these,
522 (93.4%) of patients had staging data at the time of
presentation. The number and proportion of these patients
presenting with Stages 1, 2, 3, 4A, and 4B were 65 (11.6%),
233 (41.7%), 105 (18.8%), 30 (5.4%), and 89 (15.9%),
respectively. Regarding Gleason Groups, 137 (24.5%)
patients presented with a Gleason Group 1, 129 (23.1%)
presented with Gleason Group 2, 94 (16.8%) with Gleason
Group 3,96 (17.2%) with Gleason Group 4, and 66 (11.8%)
with Gleason Group 5 [Table 2|. As part of the standard
treatment of locally advanced prostate cancer, 240 patients
underwent radiation therapy and 208 patients underwent
radical prostatectomy. Fifty-five patients (26.4%) had a
robotic prostatectomy and 153 (73.56%) had an open
prostatectomy. There was no difference between the
median ages of each group.

Metastatic disease

Bone metastasis alone at the presentation was observed in
38.2% of patients. 28.1% of patients had lymph node and
bone involvement and 13.5% of patients had lymph nodes,
visceral, and bone metastasis at presentation|Table 3],
making bone the most common site of metastasis with 77%
of Stage 4 patients presenting with bone metastatic prostate
cancer. Among the patients who presented with distant
metastases, 60 patients (67.4%) had high-volume disease,
whereas 24 (27.0%) had low-volume disease [Table 4].

In our study population, 158 patients (30.3%), 47 (9%), and
27 (5.2%) met the inclusion criteria for the STAMPEDE,
CHAARTED, and LATITUDE trials, respectively [Table 1].
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Table 1: Three of the randomized control trials for patients with advanced prostate cancer

Study Criteria for high-volume disease Reference Patients from our study
who fit the criteria, n (%)
CHAARTED Presence of visceral metastasis and/or at least 4 bone metastases with at least 1 [10] 47 (9)
beyond the pelvis or vertebral column
STAMPEDE Either metastatic or node-positive or high-risk locally advanced disease with at least [10,11] 158 (30.3)
2 of stage T3/T4, PSA>40 ng/ml or Gleason score 8-10
LATTITUDE Newly diagnosed hormone-sensitive metastatic prostate cancer with at least two of: [12] 27 (5.2)

Gleason score >8, >3 bone lesions or measurable visceral lesions

PSA: Prostate-specific antigen

Table 2: Epidemiology of the patient population

Demographics n (%)
Nationality, n (%)
Lebanese 399 (71.4)
Syrian 32(5.7)
Iraqi 64 (11.4)
Other 27 (4.8)
Missing 37 (6.6)
Total 559
Median age (range) 65 (39-94)
Stage at presentation, n (%)
1 65 (11.6)
2 233 (41.7)
3 105 (18.8)
4A 30 (5.4)
4B 89 (15.9)
Missing 37 (6.6)
Gleason group, n (%)
1 137 (24.5)
2 129 (23.1)
3 94 (16.8)
4 96 (17.2)
5 66 (11.8)
Missing 37 (6.6)
Median BMI (kg/m?) (range) 28.2 (22.3-40.3)
Family history of prostate cancer, n (%)
Yes 86 (15.4)
No 340 (60.8)
Missing 133 (23.8)

BMI: Body mass index

Table 3: Location of metastasis at presentation for Stage 4
patients

Metastasis type

Number of patients, n (%)

Distant LN only 7 (7.87)
Visceral only 3(3.37)
Bone only 34 (38.20)
Distant LN + visceral 2 (2.25)
Distant LN + bone 25 (28.09)
Bone + visceral 4 (4.49)
Distant LN + visceral + bone 12 (13.48)
Missing 2(2.25)
Total 89 (100)

LN: Lymph node

Table 4: High versus low volume of metastasis at
presentation

Disease burden Number of patients, n (%)

High volume 60 (67.4)
Low volume 24 (27.0)
Missing 5 (5.6)

Regarding the subcohort that met STAMPEDE trial
inclusion criteria, the median follow-up of our patients
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who fit the high-risk criteria was 20 months with median
survival of 119 months, in comparison to trial patients who
had median follow-up of 40 months and 3-year survival
of 83%. For the subcohort that met CHAARTED study
inclusion criteria, our patients had median follow-up of
20 months and median survival of 119 months, compared
to the median follow-up of 28.9 months and median
survival of 57.6 months in the trial patients. Finally, our
patients who met the high-risk criteria as defined by the
LATITUDE trial had a median follow-up of 15 months
and median survival of 38 months, in comparison to the
trial patients, who had median follow-up of 51.8 months
and median overall survival of 53.3 months [Table 5].

We divided patients into two groups based on their age.
From the 559 patients reviewed, 430 patients (76.9%)
were younger than 75 years and 129 (23.1%) were older
than 75 years. In both the younger and older groups, the
highest proportion of patients presented with Stage 2
disease (43.3% and 36.4%, respectively). The proportion
of patients presenting with Stage 4 disease in the younger
group was 17.0% compared to 35.7% in the older group.

Nationality and stage of presentation

The majority of the patients (339, 71.4%) were Lebanese,
32 (5.7%) were Syrian, 64 (11.4%) were Iraqi, and 27 (4.8%)
were of other nationalities. Lebanese and Syrian patients
presented mainly with Stage 2 disease accounting for 44.1%
and 37.5%, respectively, in the two populations, whereas
48.5% of Iraqi patients presented with Stage 4 disease, with
42.2% presenting with Stage 4B [Figure 1].

DISCUSSION

Our study identified 559 patients presenting with prostate
cancer to a tertiary care center between 2010 and 2015. Of
the 522 patients with staging data available, a significant
proportion of these presented with Stage 4 disease (22.7%),
including 17% with distant metastasis at presentation.
Conversely, the US National Cancer Database collected
between 2004 and 2013 and the SEER database between
2007 and 2012 found that only 3% and 6.4% of these patients
had metastasis at the diagnosis, respectively.'” While these
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Table 5: Mean survival for patients meeting STAMPEDE, CHARTED, and LATITUDE trial criteria

Trial Number of Median follow-up time Median follow-up Median survival time Median survival time of
patients of our study (months) time of trial (months) of our study (months) trial (months)
STAMPEDE 158 20 40 119 (only 3-year survival available)
CHAARTED 47 20 28.9 119 57.6
LATITUDE 27 15 51.8 38 53.3
Diagnosis at Early Stage Diagnosis at Late Stage We stratified our cohort according to age, similar to a
recent US study which showed that 83.1% of the younger
Stage Stage 2  Stage3 Stage 4A | | Stage 4B . .
population presented with a Gleason of 7 or less compared
Lebanon | 1% e = B to 64.1% of the older population.” Our study found that
75.4% of the younger population compared to 53.2% of
) the older population presented with a Gleason of 7 or less.
Syria 7% 40% 33% 7% 13% . .
In both age groups, a smaller proportion of our patients,

|raq 2% 22% 25% % 45%

Others % 44% 30% 7% 1%

0% 20% 40% 60% 80% 100%

Figure 1: Epidemiology of the patient population stratified by stage

values are much lower than those found in our study, a study
from the UK found comparable results, with 17%0—34% of
prostate cancer patients had metastasis at the diagnosis."*!"!
Of note, our study found that 48.5% of Iraqi patients
presented with Stage 4 disease. The higher proportion of
late stage patients at our center can be explained by multiple
factors, including but not limited to: wide scale screening for
prostate cancer has never been adopted in the ME given
the lack of medical infrastructure supporting primary care
interventions including cancer screening. The medical center
where this study has been conducted is a large tertiary care
center receiving referrals for the most challenging cases
in the region, especially expatriated patients who travel to
seck excellence in medical care.""! Conversely, our center
is a large referral for prostate cancer surgery and specialist
radiation therapy, which may have skewed the demographics
of the cohort toward patients with localized disease.

In our study, the mean initial PSA for all patients was
77.4 ng/ml, median PSA was 10 ng/ml. This is in contrast
to a study of 230,081 patients in the US that found the
mean PSA to be 26.4 ng/ml and median to be 5.3 ng/
ml.”" This higher level of PSA observed in our patients is
in accordance with a study from Kuwait which found that
Middle Eastern men have higher PSA levels compared
to the US and Europe.”!! These data and another study
showed that PSA levels above 10 ng/mL in Arab men
were more likely to be due to benign prostatic hyperplasia
with prostatitis compared to similar levels in American or
European men.
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compared to the US study, had a lower Gleason score,
again emphasizing that our patients tend to present with
higher stage disease. In our study, 19.8% of the younger
population and 26.1% of the older population presented
with a Gleason score of 8 or higher.

Patients presenting with Stage 4 disease were significantly
older than those presenting at carlier stage, with a mean
age of 71.4 years. In the US, the average age of patients
with Stage 4 disease has been decreasing over the years,
with the average age being 71.9 between 1988 and 1992,
70.9 between 1993 and 1997, and 68.7 between 1998 and
2003.

For those patients de novo metastatic disease at presentation,
the most common location of the metastasis was the
bone only (38.2%), followed by lymph node (s) and
bone (28.09%). Only 3.37% of patients presented with
visceral metastasis alone. This is in accordance with many
studies, which show bone to be the most common location
of metastasis, followed by lymph nodes.

We collected the data from patients treated prior to the
publication of three landmark trials that have reshaped the
treatment sphere for advanced prostate cancer. According
to these trials, patients with advanced disease if identified
early for high-risk features might benefit from a more
aggressive treatment approach. The number of high-risk
patients who met criteria for STAMPEDE, CHAARTED,
and LATITUDE trials were 158 (30.3%), 47 (9%), and
27 (5.2%) [Table 3]. The prolonged survival times seen
in our “high-risk” patients who did not receive new
practice-changing therapies is likely due to shorter median
follow-up times of our study. The control arms of the
three trials had median overall survival times of 40, 47.2,
and 34.7 months, respectively.

With the rapidly advancing treatment algorithms for
prostate cancer and increasing treatment costs, it is crucial
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to have population-specific data to enable health-care
systems planning. Our group have recently reported the
first regional consensus on resource-stratified prostate
cancer management in the ME.*!

The limitations of our study include the fact that our
sample consists of patients presenting to a single tertiary
care center, limiting the generalizability to the Middle
Eastern region as a whole. Furthermore, our research was
limited by the staging data available, and a large number of
our patients were lost to follow-up or with limited data on
treatment outcome. We have identified an urgent need for
improved local and regional cancer registry data collection
including stage at diagnosis and treatment outcomes.

This is the first report that highlights the high proportion of
patients with prostate cancer who present with late stage disease
to a tertiary care center in Lebanon. This high percentage
could be due to many factors including the highly variable
access to specialist multidisciplinary management, lack of
awareness and lack of PSA screening in the region. With new
trials showing improved outcomes for patients with high-risk
disease with the addition of systemic therapies to ADT, it is
important for these practice-changing therapies to be applied
to our own population, which sees a large number of these
high-risk patients. Furthermore, there is a clear need to raise the
awareness about prostate cancer screening and early detection.
Our data highlight the need to address the rising burden of
advanced prostate cancer affecting men in the ME region.
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