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ABSTRACT 
Background: Malignancies of the head of the pancreas pose a significant global 
challenge due to their late presentation and the disease's aggressive nature. Modifiable 
risk factors, such as obesity, cigarette smoking, and alcohol consumption, are expected 
to increase, leading to a higher incidence of pancreatic cancer. Although the incidence 
of pancreatic cancer in Africa is expected to increase, data on pancreatic head 
malignancies in the region are abysmal. This study aimed to assess the current status 
of pancreatic cancer diagnosis and treatment options in Northern Tanzania. 
 
Methods: We conducted a retrospective hospital-based study from January 2016 to 
December 2023 at a tertiary hospital in northern Tanzania. We aimed to investigate 
clinical presentation, management outcomes, and survival analysis. We retrieved data 
on patients diagnosed with pancreatic head tumours from the cancer registry. Data 
on demographics, clinical features, diagnostics, treatment, and outcomes were extracted 
from the cancer registry and hospital records. Descriptive statistics are presented as 
means with standard deviations (SD) or medians with interquartile ranges (IQR) for 
continuous variables, and frequencies with percentages for categorical variables. The 
chi-square (χ²) test assessed the association between categorical variables, while the 
grouped sample t-test or one-way ANOVA evaluated continuous outcomes at a 95% 
confidence interval. Significance was set at P < 0.05. Survival was analysed using the 
Kaplan Meier method and log-rank tests, with Cox regression used to identify independent 
predictors of mortality. Ethical approval was obtained from the institutional review 
board, with consent waived due to the study s retrospective nature. 
 
Results: A total of 132 patients were included in this study, with a mean age of 61 years 
and a slight male predominance of 56.1%. Despite the low rate of chemotherapy 
administration (15.9%), treatment was associated with improved 30-day overall survival 
(OS 77.7% for recipients vs. 60.4% for non-recipients). Chronic pancreatitis was 
significantly associated with increased mortality (HR 5.92, p=0.019).  
 
Conclusion: Our study reveals a high rate of late-stage presentations, limited diagnostic 
and treatment options, and markedly poor survival outcomes for patients with tumours 
of the head of the pancreas in northern Tanzania. The findings underscore the necessity 
for enhanced diagnostic and treatment strategies for pancreaticobiliary malignancies, 
given the significant mortality risks linked to certain factors and the limited use of invasive 
treatments. Further research is essential to develop more cost-effective interventions 
and enhance patient outcomes. 
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Introduction 
Malignancies of the pancreas are aggressive cancers 
that are often diagnosed late, resulting in a poor 
prognosis. Modifiable risk factors like obesity, alcohol 
consumption, and smoking contribute to an increase 
in global pancreatic cancer rates.1 By 2025, pancreatic 
cancer is projected to become the third leading 
cause of cancer-related deaths in Europe, with an 
expected increase in incidence in Africa from 2018 
to 2040.2,3  It is usually diagnosed at advanced stages 
and has aggressive characteristics, leading to a dismal 
prognosis. Worldwide, pancreatic cancer leads to 
nearly as many deaths as diagnosed cases, with 
466,003 deaths (94%) compared to 495,773 diagnosed 
cases.1 It is currently the seventh most common cause 
of cancer-related deaths among both men and 
women, and the five-year survival rate for this type 
of cancer is less than 10%. 
 

Over the past decade, an upward trend in pancreatic 
cancer cases has been observed worldwide.3 5 

 

Global Cancer Observatory (GLOBOCAN) estimates 
that pancreatic cancer will be the leading cause of 
cancer death by 2025, as more progress is made 
on other malignancies, such as breast and lung 
cancer.1 Pancreatic cancer seems to be lagging in 
more effective ways of early diagnosis and effective 
treatment that carry less morbidity.1,6 

 

Between 2020 and 2040, Africa is expected to see 
the most significant surge in cancer incidences and 
deaths, outpacing all other global regions.3,4 In 
Tanzania, in 2020, 510 new cases of pancreatic 
malignancies were diagnosed annually, resulting in 
494 deaths.1 

 

Our objective was to establish a foundational 
understanding of pancreatic head cancers in northern 
Tanzania. We aimed to investigate the clinical 
presentation, management provided, and outcomes 
of pancreatic head malignancies at a tertiary hospital. 
 

Methodology  
This retrospective cohort study was conducted at 
Kilimanjaro Christian Medical Centre (KCMC), a 

tertiary referral hospital in northern Tanzania, spanning 
the period from January 1, 2016, to December 31, 
2023. KCMC serves as a zonal tertiary referral hospital 
with a catchment population of 15 million. The study 
period (2016 2023) was chosen to ensure data 
completeness and reflect the era when cancer registry 
systems and electronic medical records had significant 
improvement.  
 

All patients aged 18 years and above with 
histologically or radiologically confirmed malignancies 
of the pancreatic head, and complete demographic, 
clinical, and outcome data, were included.  
 

Those with tumours of the pancreatic body or tail, 
secondary pancreatic involvement from other 
primaries, or incomplete essential records were 
excluded. Patients were identified through the KCMC 
Cancer Registry and hospital medical records, and 
data were abstracted using a standardised form 
before being entered into a secure REDCap database. 
Variables collected included demographics (age, 
sex, residence, insurance status), clinical features 
(presenting symptoms, comorbidities, Eastern 
Cooperative Oncology Group (ECOG) performance 
status, alcohol use, chronic pancreatitis), diagnostic 
modalities such as histopathology, computed 
tomography (CT), and magnetic resonance imaging 
(MRI), treatment modalities (surgical resection, biliary 
bypass, chemotherapy, palliative surgery, or best 
supportive care), and outcomes (survival status, 
date of death, or last follow-up). 
 

Diagnosis was confirmed by histology, where 
available, or by imaging (contrast-enhanced CT or 
MRI) demonstrating a pancreatic head mass with 
malignant features. Patients lost to follow-up were 
censored at the date of last contact. As this was a 
retrospective cohort study, the sample size was 
determined by the number of eligible cases during 
the study period. All patients meeting the inclusion 
criteria were included to maximise statistical power. 
Data analysis was performed using Stata version 18 
(Stata Corp LLC, College Station, TX, USA). Descriptive 
statistics are presented as means with standard 
deviations (SD) or medians with interquartile ranges 
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(IQR) for continuous variables, and frequencies with 
percentages for categorical variables. Comparative 
analyses were conducted using chi-square tests for 
categorical variables and independent t-tests or 
one-way ANOVA for continuous variables. Survival 
outcomes were assessed using Kaplan Meier curves, 
with log-rank tests for group comparisons, and Cox 
proportional hazards regression was applied to 
identify independent predictors of mortality, reporting 
hazard ratios (HR) with 95% confidence intervals 
(CI). Statistical significance was set at p < 0.05. 
Ethical approval was obtained from the Kilimanjaro 
Christian Medical University College Research Ethics 
Committee (CRERC), and patient confidentiality 

was maintained by de-identifying all records before 
analysis, with the requirement for informed consent 
waived due to the retrospective design. 
 

Results 
THE CLINICODEMOGRAPHIC CHARACTERISTICS 
The mean age of patients at diagnosis was 61.01 
years, with a standard deviation of 14.20 years. The 
majority, 77.27%, were over 30 years old, and 56.1% 
were male. 28.8% of patients had unknown ECOG 
scores, while others were categorised as ECOG PS 
1 (32.6%). Chronic pancreatitis was present in 3.8% 
of patients, and the vast majority (96.2%) had no 
history of this condition. (Table 1). 

 
Table 1: Clinicodemographic Characteristics of study participants (N=132) 

 

Variable Frequency (n) Percentage (%) 
Age Category 

  

≤30 30 22.7 
>30 102 77.3 
Gender 

  

Female 58 43.9 
Male 74 56.1 
Alcohol Use 

  

No 77 58.3 
Yes 55 41.7 
Performance Status (ECOG) 

  

ECOG PS 0 1 0.8 
ECOG PS 1 43 32.6 
ECOG PS 2 31 23.5 
ECOG PS 3 18 13.6 
ECOG PS 5 1 0.8 
Undocumented ECOG PS 38 28.8 
Chronic Pancreatitis 

  

No 127 96.2 
Yes 5 3.8 

 
TREATMENT RECEIVED 
Table 2 summarises the treatment modalities 
received by patients with pancreatic head 
malignancies. The majority of patients (84.1%) did not 
receive chemotherapy, while only 15.9% underwent 
systemic treatment. Biliary bypass was performed 
in 41.7% of patients, reflecting its role as the most 
common intervention in this cohort. 

SURVIVAL ANALYSIS 
The Median Survival in this study was 33 days (IQR 
30-80). Figure 1 displays the one-year survival of 
patients after diagnosis. The low frequency of disease 
recorded is likely related to a lack of imaging follow-
up, as most patients did not receive any treatment 
or subsequent scans after initial diagnosis. The six-
month overall survival in this study was 7.0% (Fig.2) 



Clinical Profile and Outcome of Pancreatic Head Malignancies Among Patients at a Tertiary Referral Hospital 

© 2025 European Society of Medicine 4 

Table 2: Treatment Received (N=132) 
 

Variable Frequency (n) Percentage (%) 
Biliary Bypass 

  

No 77 58.3 
Yes 55 41.7 
Chemotherapy 

  

No 111 84.1 
Yes 21 15.9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1: One-year survival of patients(N=132) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Kaplan-Meier six-month survival analysis 
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Figure 3: Effect of health insurance on survival 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Impact of biliary bypass on overall survival 
 
FACTORS ASSOCIATED WITH MORTALITY AMONG 
PATIENTS  
Table 3 shows that chronic pancreatitis and exposure 
to surgery had a significant association with increased 

mortality. Other factors, such as age, gender, health 
insurance, alcohol use, performance status, and 
chemotherapy, did not show significant associations 
with mortality. 
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Table 3: Factors Associated with Mortality (N=132) 
 

Variable Crude HR  
(95% CI) 

p-value Adjusted HR  
(95% CI) 

p-value 

Age at diagnosis     
≤30 ref    
>30 0.80 (0.46 - 1.41) 0.442 1.30 (0.65 - 2.60) 0.456 
Gender     
Female ref    
Male 0.89 (0.55 - 1.43) 0.635 0.77 (0.43 - 1.38) 0.379 
Health Insurance     
No 1.06 (0.67 - 1.70) 0.795 1.07 (0.61 - 1.88) 0.803 
Yes ref    
Alcohol Use      
No ref    
Yes 0.91(0.56 - 1.48) 0.695 0.85 (0.48 - 1.50) 0.566 
Performance Status     
ECOG PS 0 ref    
ECOG PS 1 1.28 (0.17 - 9.48) 0.808 4.53 (0.20 - 102.31) 0.342 
ECOG PS 2 1.06 (0.14 - 8.17) 0.956 4.50 (0.20 - 103.10) 0.346 
ECOG PS 3 1.23 (0.16 - 9.52) 0.842 5.04 (0.22 - 117.01) 0.313 
ECOG PS 4 3.25 (0.20 - 53.35) 0.409 38.32 (0.79 - 1864.71) 0.066 
Unknown ECOG PS 1.66 (0.21 - 12.85) 0.628 15.79 (0.70 - 353.73) 0.082 
Chronic Pancreatitis      
No ref    
Yes 1.25 (0.39 - 4.00) 0.708 5.92 (1.35 - 26.00) 0.019 
Chemotherapy      
No ref    
Yes 0.87 (0.51-1.46) 0.595 0.68 (0.34 - 1.35) 0.273 

 
Discussion 
The mean age of the patients was 61.01 years, with 
77.27% being over 30 years of age a slight male 
predominance, with males comprising 56.1% of the 
patients. A history of ever using alcohol was reported 
in 41.7%. (Table 1). These findings are similar to those 
of other epidemiological studies, which report a 
median age of presentation in the sixth and seventh 
decades of life, with a rare diagnosis before the age 
of 55 years.1,4 GLOBOCAN statistics report pancreatic 
cancer to be more common in males, with the 
incidence in Eastern Europe of 9.9/100,000 
population.  
 

Globally, pancreatic cancer shows a consistent male 
predominance, with men experiencing both higher 

incidence and mortality compared to women. Men 
accounted for ~53% of new cases worldwide (246,840 
vs. 219,163 in women), with an age-standardised 
incidence rate (ASR) of 5.5 per 100,000 in men versus 
4.0 per 100,000 in women.1 In Western countries, this 
disparity is more pronounced: in the United States, 
SEER data report ASRs of 9.8 in men and 7.5 in 
women, while in Europe, countries such as France 
and Germany show male rates exceeding 10 per 
100,000 compared to 7 8 in women.7 

 
Gaddam and colleagues reported a rising trend in 
women younger than 55 years compared to men in 
the United States.6 The incidence rates for both 
genders increase with age.1 Although our analysis was 
conducted retrospectively, neither BMI nor genetic 



Clinical Profile and Outcome of Pancreatic Head Malignancies Among Patients at a Tertiary Referral Hospital 

© 2025 European Society of Medicine 7 

factors were assessed among the participants. We 
hypothesise that variations in exposure to modifiable 
risk factors may account for the slight predominance 
of males observed in our study.   
 

Our study reports a six-month overall survival rate 
of 7%, with a median survival of 33 days (interquartile 
range, 30 80 days). These outcomes reflect inferior 
survival, most likely due to the advanced stage at 
presentation, which severely limits the feasibility of 
both surgical and systemic interventions.  
 

Similar challenges have been documented in 
neighbouring regions. At Kenyatta National Hospital, 
Moraa and Degu's five-year retrospective study 
reported that most patients presented with advanced 
disease, and few underwent potentially curative 
resection.8 Although their mean and median survival 
times (48.7±9.7 and 39±23.9 months, respectively) 
were longer, these estimates were influenced by small 
sample size, follow-up limitations, and methodological 
differences.8  
 

In contrast, extensive international population-based 
analyses demonstrate improved survival when 
patients are diagnosed earlier and have access to 
surgery.9 Huang et al. reported three-year survival 
rates of 23 to 39 per cent among resected stage I
II patients younger than 60 years, 16% to 31% in 
those aged 60 to 69, and 17 to 30 percent in those 
aged 70 years or older.10 In advanced age groups, 
perioperative survival exceeded 94%, indicating 
that with sufficient infrastructure and perioperative 
care, surgery provides substantial benefit across 
age groups.10 In comparison, survival in unresected 
or advanced-stage disease rarely exceeds 11%, even 
in modern chemotherapy, highlighting the critical 
importance of timely resection.7,11,12 

 

Our findings are consistent with reports from across 
Africa and beyond, where most patients present at an 
advanced stage. In Ethiopia, Dinagde and Abubeker 
found that nearly 81.8% of patients underwent only 
palliative procedures, underscoring the limited role 
of curative resection in the region.13 A Moroccan 
single-centre retrospective cohort likewise showed 

that only 19.8% were resectable at diagnosis, reflecting 
the global challenge of late presentation.14 In contrast, 
U.S. Surveillance, Epidemiology, and End Results 
(SEER) data show a 5-year relative survival of 
approximately 12% and steadily improving outcomes 
with multimodal therapy, though still among the 
lowest of all major cancers.7,15 Taken together, these 
comparisons reinforce that the Tanzanian experience 
is part of a broader sub-Saharan African pattern of 
delayed diagnosis, low resection rates, and reliance 
on palliative surgery, while also highlighting the 
widening survival gap with high-income countries.  
 
Within our patient group, the most common surgery 
was a double bypass, a cholecystectomy combined 
with gastrojejunostomy and Braun s anastomosis
carried out via Kocher or midline incisions. Such 
surgical procedures continue to play a vital role in 
palliation, particularly in contexts where advanced 
disease is prevalent and minimally invasive techniques 
are not widely accessible16. Progress in endoscopic 
and interventional radiology has led to substantial 
gains in both diagnostic precision and palliative 
care17,18. Techniques like endoscopic ultrasound 
(EUS) now offer detailed imaging and enable fine-
needle aspiration, supporting earlier identification 
of lesions missed by standard imaging and providing 
tissue samples for histological analysis to inform 
treatment strategies17,19. Procedures such as 
Endoscopic Retrograde Cholangiopancreatography 
(ERCP) and Percutaneous Transhepatic Biliary 
Drainage (PTBD) have become first-line interventions 
for biliary decompression, thereby lessening the 
dependence on open operations and permitting a 
more timely commencement of systemic therapies18. 
 
Published literature supports this paradigm shift. 
Inamdar et al. used a large national cohort to 
demonstrate that ERCP is associated with lower 
complication rates, shorter hospital stays, and 
reduced costs compared to PTBD. However, both 
methods are effective in relieving obstruction. 20 In 
resource-limited settings, surgical bypass remains 
essential, as the absence of ERCP and Interventional 
radiology makes surgery the only option in palliating 
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biliary obstruction16. Although invasive and limited by 
the patient's physical and performance status, surgery 
offers an advantage in relieving gastric obstruction 
in some cases where the tumour is bulky16,21. 
Mutombo et al. found that double or triple bypass 
procedures continue to provide effective palliation of 
both biliary and gastric outlet obstruction, improving 
oral intake and quality of life despite limited survival 
gains16. Survival analysis in our cohort demonstrated 
that patients who underwent surgical biliary bypass 
had statistically significant survival advantages 
compared to those who did not undergo surgery 
(Fig. 3). This likely reflects the importance of 
enterobiliary drainage in optimising patients for 
chemotherapy, as relief of jaundice is often required 
before systemic treatment can be initiated. Taken 
together, these results underscore the need for 
context-sensitive treatment strategies. In high-
resource settings, minimally invasive approaches 
such as EUS, ERCP, and PTBD should be prioritised 
due to their safety profile and ability to facilitate 
systemic therapy. In contrast, in resource-limited 
environments, surgical bypass  particularly double 
by s anastomosis  remains a vital 
option for comprehensive palliation. 
 
Age, gender, and health insurance status had no 
statistically significant effect on one-month survival 
rates. Overall survival (OS) for insured patients was 
77.7% compared to 61.9% for non-insured patients, 
although the difference was not statistically significant 
(Figures 3 and 4). This suggests that having health 
insurance did not affect general health-seeking 
behaviour in this study, although the study was not 
powered to detect significant differences. On the 
contrary, a prospective study conducted in 
Massachusetts, United States, found that improved 
healthcare coverage led to increased pancreatic 
cancer resections and better outcomes from 
cytoreductive therapy.22 A systematic review in low- 
and middle-income countries reported inconsistent 
findings on the positive association between 
healthcare coverage and access to care.23 These 
findings suggest that while insurance may facilitate 
initial access to care, its effect on complex cancer 

outcomes like pancreatic malignancies is limited 
unless paired with diagnostic and treatment 
infrastructure. 
 
Chronic pancreatitis was statistically significantly 
associated with a mortality-adjusted HR of 5.92 
(Table 3). Although our analysis demonstrated that 
chronic pancreatitis was statistically significantly 
associated with a mortality-adjusted HR of 5.92 (P 
= 0.019), this finding must be interpreted with 
caution. The number of patients with a prior history 
of pancreatitis in our cohort was too small, which 
limits the precision of the estimate and raises the 
possibility of overestimation of risk. Furthermore, 
as highlighted in literature, there is a recognised risk 
of misclassification at the first clinical presentation, 
where an initial episode of pancreatic cancer may be 
misdiagnosed as acute or chronic pancreatitis due 
to overlapping clinical and radiological features.24 

 
In a prospective multicenter cohort of 2015 patients 
across six European countries, the cumulative 
incidence of chronic pancreatitis increased to 1.8% 
and 4% at 10- and 20 years post-diagnosis, 
respectively. The risk was independent of sex, country 
of origin, and gender25. 
 
A systematic review and meta-analysis involving 13 
studies found an increased association between 
chronic pancreatitis and pancreatic cancer. They 
recommended a close follow-up in the first two years 
to minimise the risk of overlooking malignancy.24 

 
In the International Pancreatic Cancer Consortium 
(PanC4), a large case-control study involving 5048 
cases and 10,947 controls. Chronic pancreatitis had 
an odds ratio of 2.71 (95% CI: 1.96 3.74) in follow-
up of more than two years. It mostly affected patients 
<65 years.26 

 
Our findings highlight the need for improved 
diagnostic protocols and awareness of chronic 
pancreatitis as a potential precursor or confounding 
factor in pancreatic cancer care across sub-Saharan 
Africa.  
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Despite these advances, only 15.9% (Table 2) of 
patients in this study received chemotherapy, 
underscoring the challenges of advanced disease 
presentation and systemic barriers to care. Many 
patients were ineligible for systemic therapy due to 
poor postoperative recovery, while others declined 
treatment because of financial limitations. Although 
the adjusted hazard ratio for chemotherapy was 0.68 
(P = 0.273), it did not reach statistical significance 
(Table 3). The observed trend suggests a potential 
survival benefit consistent with the global evidence. 
Pancreatic cancer remains among the most lethal 
malignancies, with limited therapeutic options and 
poor overall survival despite recent advances in 
systemic therapy27 30. Lai et al. reported that regimens 
such as FOLFIRINOX and gemcitabine-based 
combinations can improve outcomes, but their use 
is frequently limited by toxicity and patient 
performance status31,32. Additionally, cachexia and 
malnutrition, which are highly prevalent in pancreatic 
cancer, have been shown to significantly reduce 
chemotherapy tolerance and efficacy significantly32.  
 

Expanding access to chemotherapy calls for integrated 
surgical and oncological services, improvements in 
supportive care, nutritional interventions, and 
financial safeguards. Such initiatives are vital to 
guarantee effective palliation and enable access to 
systemic therapy, both of which are central to 
enhancing survival rates in pancreatic cancer28,3328,33. 
 

Conclusion 
The findings in this study highlight the need for 
improved diagnostic and treatment strategies for 
pancreaticobiliary malignancies, considering the 
significant mortality risks associated with certain 
factors and the limited use of invasive treatments. 
Further research is necessary to develop more 
cost-effective interventions and improve patient 
outcomes. 
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