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Abstract

Background: Pancreatic cancer is among the deadliest malignancies globally, marked
by poor prognosis and limited survival. This research investigated the demographic and
clinical determinants affecting overall survival in patients diagnosed with pancreatic
cancer in Guilan Province, Iran.

Methods: A total of 50 pathologically and radiologically confirmed cases of pancreatic
cancer were analyzed. Demographic, anthropometric, and clinical data were extracted
from medical records. Survival probabilities were estimated using the Kaplan—Meier
method, and intergroup differences were tested using the log-rank test. Cox proportional
hazards modeling identified predictors of mortality, with significance defined at p <
0.05. Statistical analyses were conducted in SPSS (v16) and GraphPad Prism (v8).
Results: The majority of patients were male (60%) and over 60 years old (58%), while
46% had normal BMI and 40% had blood group O. Comorbidities were present in 42%,
and 32% were diagnosed at stage IV. Mean and median survival were 39.6 and 9.0
months, respectively. One-, three-, and five-year survival rates were 45.2%, 31.3%, and
23.5%. Advanced tumor stage (l11/IV) significantly predicted shorter survival (p <
0.001). Underweight individuals had higher mortality risk (HR = 2.79; 95% ClI: 1.21—
6.42; P = 0.016). In multivariate models, male gender, blood group O, and advanced
disease remained independent negative prognostic indicators.

Conclusion: Male sex, advanced stage, low BMI, and blood group O were major
determinants of poorer survival in pancreatic cancer. These results emphasize the need
for individualized treatment and closer follow-up among high-risk groups.
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Pancreatic cancer is one of the most aggressive and lethal malignancies worldwide,
characterized by late diagnosis, limited treatment options, and poor overall prognosis
(1, 2). Despite representing only 2-3% of all new cancer cases, pancreatic cancer
accounts for approximately 7% of all cancer-related deaths globally, underscoring its
disproportionately high mortality rate (3, 4). In many countries, particularly those with
aging populations and increasing prevalence of risk factors such as obesity and diabetes,
the incidence of pancreatic cancer is on the rise, making it a growing public health
concern (5,6). Survival rates for pancreatic cancer remain dismally low, with a 5-year
survival rate of less than 10% in most populations (7, 8). The prognosis is often
determined by a complex interplay of demographical and clinical factors. Several
studies have reported that advanced age at diagnosis, male sex, and lower
socioeconomic status are associated with worse survival outcomes (9, 10). Additionally,
comorbid conditions such as diabetes mellitus, chronic pancreatitis, and obesity have
been implicated not only in the development of pancreatic cancer but also in adversely
affecting patient survival (11, 12).
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Tumor-specific characteristics, such as histological
subtype, tumor grade, size, lymph node involvement, and
presence of distant metastases, further contribute to survival
variability. Importantly, access to curative surgical
resection, adjuvant chemotherapy, and timely diagnosis are
among the strongest determinants of prolonged survival
(13-16). Unlike other gastrointestinal cancers that have
benefited from improved diagnostic and treatment
modalities, pancreatic cancer remains stubbornly resistant
to early detection and effective intervention (17-19).
Despite ongoing advancements in imaging, molecular
diagnostics, and targeted therapies, the heterogeneity of
pancreatic cancer outcomes necessitates a deeper evaluation
of these prognostic variables (20-22). Understanding the
association  between  demographic and  clinical
characteristics and the survival rate of patients with
pancreatic cancer is crucial for improving patient
stratification, guiding treatment decisions, and identifying
high-risk populations. In the current study, we evaluated the
associations between various demographic and clinical
factors with survival rates in patients diagnosed with
pancreatic cancer, with the goal of contributing to more
personalized and effective care strategies.

Methods

Study design and population: This cross-sectional,
observational investigation was carried out on a group of 50
patients with a confirmed diagnosis of pancreatic cancer
residing in Guilan Province, northern Iran. The study
population was determined using Cochran’s sample size
estimation formula, based on the anticipated prevalence of
pancreatic cancer within the regional population. A census
sampling technique was adopted to include all eligible
individuals meeting the inclusion criteria during the study
period. Participants were required to be 18 years or older,
have a definitive diagnosis of pancreatic malignancy
confirmed through computed tomography (CT) imaging
and fine-needle aspiration (FNA) cytology, and to have
received their primary diagnosis and/or treatment within
Guilan Province. Individuals were excluded if their clinical
records were incomplete, if they had another concurrent
primary cancer, if they underwent therapy outside the
province, declined participation, or were expected to
survive less than one month after diagnosis. Prior to
enrollment, written informed consent was obtained from all
participants in accordance with institutional and national
ethical standards.

Data acquisition and variables: Data were systematically
retrieved from hospital records and pathology reports using

a structured checklist designed for this study. Collected
information encompassed demographic details (age, sex,
marital status, and ethnicity), anthropometric data (body
mass index [BMI]), lifestyle habits (smoking, alcohol, or
substance use), and clinical features (comorbidities, family
cancer history, and disease stage).

BMI was classified according to World Health
Organization criteria:

¢ Underweight: <18.5 kg/m?

o Normal: 18.5-24.9 kg/m?

o Overweight: 25-29.9 kg/m?

e Obese: >30 kg/m?

Blood type was recorded as A, B, AB, or O. Disease staging
was based on radiological findings from CT scans,
classified according to the American Joint Committee on
Cancer (AJCC) system into stages I-1V. Other variables
included the presence of chronic pancreatitis, tumor site
(head vs. body/tail of the pancreas), and type of treatment
administered categorized as no treatment, single-modality,
or multimodal therapy (combination of surgery,
chemotherapy, and/or radiotherapy).

Statistical procedures: Quantitative variables were
expressed as meanszstandard deviation (SD) or medians
with interquartile ranges (IQR) when appropriate.
Categorical variables were reported as counts and
percentages. The Kaplan—Meier estimator was used to
calculate survival probabilities, and differences between
groups were tested using the log-rank test. To assess
prognostic factors influencing survival, both univariate and
multivariate Cox proportional hazards regression analyses
were conducted, yielding hazard ratios (HR) and 95%
confidence intervals (Cl). Variables with p<0.1 in
univariate analysis were entered into the multivariate
model. A two-tailed p<0.05 was considered statistically
significant. All statistical analyses were performed using
SPSS Version 16.0 (IBM Corp., Armonk, NY, USA), while
GraphPad Prism Version 8.0.1 (GraphPad Software, San
Diego, CA) was utilized for graphical visualization of
survival curves.

Results

Demographic and clinical characteristics: Of the 50
enrolled patients, 58.0% were aged above 60 years, and
60.0% were males. All patients were married, and most
(74.0%) belonged to the Gilak ethnic group. Based on BMI
classification, 46.0% had normal weight, 28.0% were
underweight, 10.0% overweight, and 16.0% obese.
Regarding blood group distribution, type O was the most
common (40.0%), followed by type A (28.0%), type B
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(24.0%), and type AB (8.0%). Lifestyle assessment
revealed that 30.0% of participants were smokers, 10.0%
reported substance use, and 4.0% consumed alcohol.
Comorbidities were found in 42.0% of participants, while
14.0% had a previous diagnosis of chronic pancreatitis.
Furthermore, 44.0% had a family history of cancer, with
12.0% specifically reporting pancreatic cancer in first-
degree relatives. Regarding disease stage, 14.0% were
classified as stage I, 30.0% as stage 11, 24.0% as stage IlI,
and 32.0% as stage IV. Tumors most commonly originated
in the head of the pancreas (78.0%). Concerning treatment,
22.0% received no therapy, 38.0% underwent a single
treatment modality, and 40.0% received multimodal
management (table 1).

Survival outcomes: The mean overall survival was 39.6
months (95% Cl: 22.2-57.1), while the median survival was
9.0 months (95% CI: 1.8-16.2). Estimated one-, three-, and
five-year survival rates were 45.2%, 31.3%, and 23.5%,
respectively (figure 1). According to the log-rank test,
survival time did not significantly differ by age group,
although patients older than 60 years tended to have shorter
survival (p>0.05). Underweight patients experienced
significantly worse survival compared to those with normal
BMI (P=0.038). Participants with blood type O had lower
survival probabilities, but the difference did not reach
statistical significance (P=0.068). Tumor stage was strongly
related to prognosis: individuals with advanced disease
(stage 111/1V) had significantly shorter survival compared to

those with early-stage tumors (stage /11, p<0.001) (figure 2;
table 1).

Univariate and multivariate regression analyses: In the
univariate Cox model, older age (>60 years) was associated
with a 1.79-fold increase in mortality risk (HR=1.79, 95%
Cl: 0.87-3.64, P=0.111). Underweight status significantly
elevated mortality risk compared to normal BMI (HR=2.79,
95% CI: 1.21-6.42, P=0.016). Blood group O conferred an
85% higher risk of death (HR=1.85, 95% CI: 0.93-3.68,
P=0.082). Patients with advanced disease (stage IlI/IV)
showed a more than threefold higher mortality risk
compared with early stages (HR=3.53, 95% ClI: 1.62-7.70,
p<0.001) (table 1).

After adjustment in the multivariate model, male gender
remained an independent predictor of higher mortality
(HR=3.38, 95% CI: 1.26-9.10, P=0.016). Blood group O
was also independently associated with shorter survival
(HR=2.86, 95% CI: 1.10-7.42, P=0.031). Although patients
with a family history of cancer had an increased mortality
risk (HR=2.46, 95% CI: 0.94-6.48, P=0.068), this
association did not reach statistical significance.
Interestingly, current smokers demonstrated a trend toward
lower mortality (HR=0.36, 95% CI: 0.11-1.20, P=0.095).
Among all variables, disease stage remained the strongest
independent prognostic factor; patients in stage 111/IV had a
3.32-fold higher risk of death compared with those in stages
I/l (HR=3.32, 95% CI: 1.16-9.46, P=0.025) (table 2).

Table 1. Comparison of survival time in patients with pancreatic cancer across different levels of demographic and

clinical variables using the Log-rank test.

Variable
>60
Age
<60
Male
Gender
Female
L Gilak
Ethnicity )
Non-Gilak
Normal
BMI (kg/m?) Underweight
Overweight/Obese
A/B/AB
Blood Group
0]
. No
Smoking
Yes
No
Drug Use
Yes

Median
(IQR, 95% CI)
22.0 (0.0 - 52.6)

P-value

0.097
7.0 (3.7 - 10.3)
7.0 (2.2 11.8) 0175
20.0 (0.0 — 52.3)
8.0 (2.8 -13.2) 0503
22.0 (0.0 - 53.6)
38.0 (0.0 - 80.8)
5.0 (0.0 - 11.5) 0.038
6.0 (0.0 - 17.7)
20.0 (0.0 — 40.9) 0,066
8.0 (4.3-11.7)
10.0 (2.6 - 17.4) 0978
9.0 (0.0 19.2)
8.0 (2.9 13.1) 013

120.0 (NA - NA)
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. Median
Variable IQR, 95% ClI
No 9.0 (4.1-13.9)
Alcohol 0.457
cohol Use Yes 4.0 (NA - NA)
o No 5.0 (0.0 — 31.5)
| D 0.936
Underlying Disease Yes 11.0 (35 18.5)
. . No 8.0 (3.3-12.7)
h P tit 0.422
Chronic Pancreatitis Yes 120.0 (NA — NA)
Family History of No 14.0 (0.0-31.3)
0.288
Cancer Yes 8.0 (2.8-13.2)
. /11 38.0 (16.0 — 60.0)
D St <0.001
Isease stage /v 5.0 (3.5 - 6.5)
. Head 9.0 (3.6 -14.4)
T Locat 0.744
umor Location Other 7.0 (0.0 - 20.9)
No Treatment 20.0 (NA — NA)
Treatment Type Monotherapy 8.0 (0.9-15.1) 0.339

Multimodal Therapy 11.0 (0.0 — 29.5)
Interquartile range (IQR); confidence interval (Cl); body mass index (BMI). P-value according to the Log-rank test.

Table 2. Univariate and multivariate analyses of demographic and clinical factors associated with survival in patients
with pancreatic cancer.

Univariate Analysis Multivariate Analysis
Variable HR P-value aHR P-value
(95% CI) (95% CI)
Age < 60 (reference) 1 — 1 -
g > 60 1.79 (0.87-3.64) 0.111 0.53 (0.19-1.51) 0.234
Male 1.60 (0.79-3.24) 0.196 3.38 (1.26-9.10) 0.016
Gender
Female (reference) 1 - 1 -
. Gilak (reference) 1 - 1 -
Ethnicity .
Non-Gilak 0.66 (0.29-1.54) 0.339 1.12 (0.40-3.16) 0.833
Normal (reference) 1 - 1 -
BMI (kg/m2) Underweight 2.79 (1.21-6.42) 0.016 1.77 (0.57-5.46) 0.324
Overweight/Obese 1.72 (0.73-4.05) 0.218 1.38 (0.48-3.93) 0.552
A/B/AB (reference) 1 - 1 -
Blood Group
@] 1.85 (0.93-3.68) 0.082 2.86 (1.10-7.42) 0.031
Smoking 1.01 (0.47-2.18) 0.976 0.36 (0.11-1.20) 0.095
Drug Use 0.25 (0.03-1.90) 0.181 0.27 (0.03-2.84) 0.275
Alcohol Use 1.69 (0.40-7.14) 0.475 0.92 (0.11-7.78) 0.941
Comorbidities 0.97 (0.50-1.91) 0.937 0.60 (0.25-1.43) 0.248
Chronic Pancreatitis 0.62 (0.19-2.06) 0.439 0.55 (0.14-2.12) 0.388
Family History of Cancer 1.43 (0.72-2.85) 0.305 2.46 (0.94-6.48) 0.068
Di = I/11 (reference) 1 - 1 -
isease Stage
g /v 3.53 (1.62-7.70) <0.001 3.32 (1.16-9.46) 0.025
- Locati Head (reference) 1 - 1 -
umor Location
Other 1.14 (0.51-2.53) 0.751 0.73 (0.27-2.01) 0.544
No treatment
ference) 1 a ! a
Type of (re
Treatment Monotherapy 0.82 (0.32-2.15) 0.692 0.53 (0.14-2.05) 0.359
Multimodal Therapy 0.53 (0.19-1.44) 0.212 0.30 (0.07-1.29) 0.106

Body mass index (BMI); hazard ratio (HR); confidence interval (CI)
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Figure 1. The survival probability of patients with pancreatic cancer was estimated and analyzed.
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Figure 2. The survival probability of patients with pancreatic cancer according to the variables using log-rank test and
Kaplan—Meier method.
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Discussion

The exact causes of pancreatic cancer remain unclear
(23), though risk factors like smoking, diabetes, obesity,
alcohol use, chronic pancreatitis, non-O blood type, and
family history are known contributors. While general
population screening is ineffective, targeted approaches in
high-risk groups are being explored (6, 24). This study,
identified key demographic and clinical predictors of
survival among patients with pancreatic cancer in Guilan
Province, Iran. Understanding the demographic, clinical,
and laboratory risk factors associated with pancreatic cancer
is crucial for improving risk stratification, guiding
personalized treatment decisions, and enhancing overall
clinical management and patient outcomes. We observe that
most patients with pancreatic cancer were over 60 ears and
males. Pancreatic cancer incidence is higher in older adults
and men. The risk increases with age because pancreatic
carcinogenesis is a cumulative process influenced by long-
term exposure to carcinogens, age-related genetic
mutations, and declining immune surveillance (6). Higher
pancreatic cancer incidence and poorer outcomes in men
may be due to a combination of biological differences, such
as genetic mutations, and gender-related factors like greater
exposure to risk factors (e.g., smoking, obesity) and
disparities in healthcare access or treatment responses (6,
25, 26). However, Gehrels et al. observed that females had
worse overall survival compared to males with pancreatic
cancer (10). The mean survival time of approximately 39.6
months and a median survival of nine months observed in
our population, confirming the aggressive nature of
pancreatic cancer and its dismal outcomes even with
modern therapeutic advances. Farokhi et al. represented a
case of primary squamous cell carcinoma of the pancreas
achieving 13 months overall survival, nearly double the
typical 7-month median (22). Another study by Bakasa and
Viriri reported that survival rates for pancreatic ductal
adenocarcinoma remain extremely low, with approximately
2% reaching five-year survival (27). Another study by Li et
al. found the overall rate of 10.5% for 5-year survival rates
in these patients (28). However, the reported five-years
survival rates in our study was 23.5%, which is higher than
worldwide rate of 11% for pancreatic patients (29). These
differences may stem from variations in patient
demographics, healthcare access, stage at diagnosis,
treatment modalities, and genetic or environmental factors
specific to the studied population. Nonetheless, even with
relatively higher rates in our study, pancreatic cancer
continues to demonstrate a dismal prognosis worldwide,
underscoring the urgent need for improved early detection
and more effective therapies. Consistent with existing

literature, our study found that advanced tumor stage
(11/1V) was a significant independent predictor of reduced
survival. Patients with late-stage disease had over an
increased risk of mortality compared to those diagnosed at
earlier stages (30-32). While, early detection efforts remain
paramount and may significantly alter survival trajectories,
late presentation limits therapeutic options predominantly to
palliative care, leading to poor survival outcomes (33). A
study by Blackford et al. demonstrated that patients
diagnosed at an earlier tumor stage tend to have
significantly better survival outcomes compared to those
diagnosed at more advanced stages. Individuals under
surveillance were more likely to be identified at an earlier
stage, with smaller tumors, and consequently showed
improved long-term survival and overall prognosis (30).
Nutritional status is another crucial predictor for cancer
patients’ survival. In the current study, underweight patients
exhibited a nearly threefold increased mortality risk
compared to those with normal BMI. Similarly, Poulia et al.
demonstrated that poor nutritional status and related
symptoms were associated with worse progression-free and
overall survival in patients with pancreatic cancer (34).
Related mechanisms, including cancer-associated cachexia,
impaired immune function, poor tolerance to treatment, and
decreased physical performance. These conditions are often
exacerbated by gastrointestinal dysfunction, which promote
muscle wasting and metabolic imbalance (35, 36).
Together, they weaken the patient’s overall condition, limit
therapeutic options, and accelerate disease progression,
highlighting the need for early nutritional assessment and
intervention to improve outcomes and support quality of life
in affected individuals.An intriguing finding of this study
was the independent association between blood group O and
increased mortality risk in pancreatic cancer patients. While
previous evidence on ABO blood groups and pancreatic
cancer risk has suggested that individuals with non-O blood
groups had a higher risk of developing pancreatic cancer,
and this association was more pronounced among secretors
compared to non-secretors, while no interaction was
observed between ABO and Lewis antigens (37, 38). Non-
O blood groups may promote tumor growth and spread by
influencing inflammation and immune responses through
markers. ABO antigens, expressed on gastrointestinal cells,
can alter infection susceptibility and the tumor
microenvironment. Their differential expression in normal
and cancerous tissues suggests a potential role as prognostic
biomarkers (39, 40). Differences in study design, population
traits, outcome  measures, genetic  backgrounds,
environmental factors, and healthcare access may explain
the discrepancy in findings. In the current study, no
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significant association was observed between age, ethnicity,
smoking, drug and alcohol use, comorbidities, chronic
pancreatitis, tumor location, treatment type, and family
history of cancer with survival rate in pancreatic cancer.
This suggests that, within this population, these factors may
not independently influence prognosis or may be
overshadowed by more dominant prognostic determinants.
Moreover, the absence of significant associations may be
attributed to factors such as limited sample size, population
variability, or the influence of unmeasured confounders,
highlighting the challenges of accurately predicting survival
in pancreatic cancer based solely on demographic or clinical
parameters. Further studies on a larger scale, incorporating
both retrospective and prospective designs, are warranted to
validate these findings, identify additional prognostic
markers, and enhance our understanding of the complex
factors influencing survival outcomes in pancreatic cancer.
Our findings confirmed the poor prognosis associated with
pancreatic cancer and identifies advanced disease stage
(11/1V), underweight status, male sex, and blood group O
as significant independent predictors of increased mortality.
These findings provide valuable insights into key
prognostic factors that can guide personalized treatment
strategies and improve patient management in pancreatic
cancer.
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