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OPERATIONAL DEFINITIONS 

A complete file A medical record containing patient demographics (age and sex), 

clinical history, examination findings, and a confirmed pathological 

and/or radiological diagnosis of pancreatic cancer. 

Clinicopathological 

characteristics: 

Clinical features (signs and symptoms from history and examination 

findings), radiological findings, and pathological features (location, 

tumour size, histological type) of pancreatic cancer. 

Cohort: 
Patients diagnosed with pancreatic cancer from 1st July 2018 to 30th 

June 2023 

Pancreatic cancer: A histologically confirmed and/or radiologically highly suggestive of 

malignancy primary to the pancreas. 

Mortality rate: The number of deaths per 100,000 individuals per year. 

Loss to follow-up: Patients with pancreatic cancer who lacked documentation of follow-

up within a year of diagnosis and were unreachable by phone call 

during the study period. 
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ABSTRACT 

Introduction: Pancreatic cancer is increasingly prevalent in low- and middle-income countries 

with a poor prognosis. However, its clinico pathological characteristics and outcomes are not well 

documented in Uganda. 

Objective: To describe the clinicopathological characteristics of pancreatic cancer and their 

association with one-year mortality at Uganda Cancer Institute. 

Methods: A five-year retrospective chart review (July 2018-june 2023) was conducted at UCI, 

analysing medical records of patients with histologically confirmed and/or radiologically highly 

suggestive of pancreatic cancer. Data on Socio-demographics, clinical characteristics, 

histopathological features, radiological features, and one-year mortality were collected using a pre-

tested pre-coded tool. Outcomes about whether alive or dead were verified via medical records 

and telephone follow-ups. Statistical analysis was performed using STATA 16.0 with logistic 

regression to assess associations between clinicopathological characteristics and one-year 

mortality (odds ratios-OR and 95%confidence intervals). A p-value <0.05 was considered 

statistically significant. 

Results: Of 138 patients (46.4% male and 53.6% female, mean age 54.2 years), epigastric pain 

was the most common symptom (84.9%) with a median symptom duration of 3.5 months. Tumours 

were predominantly located in the pancreatic head (68%), followed by the body (21.5%), tail 

(6.2%), and mixed locations at 4.6%.  Adenocarcinoma was the most common histological type 

(93.8%), followed by intraductal papillary mucinous neoplasm (2.3%), pancreatic neuroendocrine 

neoplasm (0.8%), acinar cell carcinoma (1.6%), and solid pseudopapillary neoplasm 1.6%.  Most 

tumours were moderately differentiated tumours (58.5%), 31.7% poorly differentiated tumours, 

and 9.8% well differentiated tumours. The one-year mortality rate was 69.5% with 60%of deaths 

occurring within 3 months of diagnosis. Weight loss (p value 0.025), low albumin levels (p value 

0.023), and elevated levels of CA 19-9(p value 0.029) were significantly associated with mortality.  

Conclusion: Pancreatic cancer in Uganda primarily affects middle-aged individuals with a slight 

female predominance and is associated with a high one-year mortality rate (69.5%), driven by late 

presentation (stage III and IV). Weight loss, low albumin, and elevated CA 19-9 are significant 

predictors of mortality.  
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CHAPTER ONE: INTRODUCTION 

1.1 Background 

Pancreatic cancer is the sixth leading cause of cancer-related mortality worldwide, with an age-

standardized incidence rate rising from 5.0 per 100,000 person-years in 1990 to 5.7 per 100,000 

person-years in 2017 (Sung et al., 2021). Although more prevalent in high-income countries, its 

incidence is increasing in low and middle-income countries, including Uganda, due to lifestyle 

changes and industrialization(Pourshams et al., 2019). In Uganda, pancreatic cancer ranks as the 

sixth most common gastrointestinal malignancy(Obayo et al., 2017). 

The disease predominantly affects older adults with peak incidence at 65-69 years for males and 

75-79 years for females(Pourshams et al., 2019). However, its epidemiology in Uganda remains 

poorly characterized. With a global five-year survival rate of less than 10%, pancreatic cancer has 

a dismal prognosis due to late presentation and aggressive tumor biology(Ayres Pereira & Chio, 

2019; Deplanque & Demartines, 2017; Siegel et al., 2018; Sung et al., 2021). A study done in 

Kenya found a one-year survival of only 32%(Muchiri et al., 2024). About 70% of pancreatic 

cancers originate from the head of the pancreas, presenting with biliary obstruction, manifesting 

as dark urine, jaundice, anorexia, fatigue, weight loss, and pancreatic insufficiency. Patients with 

pancreatic cancer in the body and tail of the pancreas present with abdominal pain, back pain, 

anorexia, weight loss, and fatigue (Park et al., 2021; Walter et al., 2016). Features of biliary 

obstruction are red-flag signs of an advanced disease among these patients. Most patients present 

with metastatic disease or locally advanced disease, and only 10-15% have resectable tumors at 

diagnosis(Kolbeinsson et al., 2023) 

The prognosis of pancreatic cancer depends on several factors such as age, sex, tumor size and 

location, histological type, histologic differentiation, and treatment modalities (Kang et al., 2021; 

Ren et al., 2022; Zhang et al., 2021). Despite advanced diagnostic and therapeutic capabilities at 

Uganda Cancer Institute, a regional center of excellence, local data on clinic pathological 

characteristics and mortality rate are scarce. This study aims to address this gap by examining these 

factors and their association with one-year mortality at UCI 
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1.2 Problem Statement 

Pancreatic cancer has a high mortality rate. The five-year survival rate of pancreatic cancer 

globally is less than 10%. Despite the advancements in diagnostic and management strategies for 

pancreatic cancer over the last four decades, the prognosis has barely improved (Hall et al., 2018). 

A recent Kenya study reported a one-year survival rate of only 32% reflecting late presentation, 

with 60% of patients having metastatic disease and 25-30% having locally advanced disease at 

diagnosis (Kolbeinsson et al., 2023; Muchiri et al., 2024). Nonspecific signs and symptoms often 

lead to delayed diagnosis and management.  

Although the Uganda Cancer Institute is equipped to diagnose and treat pancreatic cancer, there is 

limited local data on its clinicopathological characteristics and their association with mortality, 

particularly within the first year of diagnosis. This gap in the literature limits the ability to evaluate 

patient outcomes and optimize treatment strategies in a Ugandan context. Given the increasing 

burden of pancreatic cancer in LMIC and MIC, generating such data is critical for improving early 

diagnosis, guiding clinical decision making and and enhancing survival outcomes..  

1.3 Justification 

Pancreatic cancer's high mortality rate and late presentation necessitate a deeper understanding of 

its clinicopathological characteristics in Uganda. The global five-year survival rate is less than 10% 

and a Kenyan study reported a one-year survival rate of 32%(Muchiri et al., 2024). Non-specific 

symptoms contribute to delayed diagnosis, with most patients presenting with advanced disease. 

This study will provide critical data on the clinical presentation, tumour characteristics, and one-

year mortality at UCI, informing clinical practice and guiding treatment decisions. The findings 

will also contribute to the limited literature on pancreatic cancer in sub-Saharan Africa, facilitating 

regional comparisons with HICs, supporting evidence-based interventions, and guiding future 

research directions. 

1.4 Significance for the study 

This study will provide foundational insights into the clinicopathological characteristics of 

pancreatic cancer and their association with 1-year mortality rates at UCI. These findings will 

enhance clinical management in the country by informing treatment protocols and highlighting 

prognostic factors. Additionally, the study will contribute to the sparse literature on pancreatic 
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cancer in sub-Saharan Africa, enabling comparisons with HICs and addressing regional disparities 

in disease presentation and outcomes. The results may guide future research and policy to improve 

early diagnosis and survival rates.  

1.5 Research Questions 

1. What are the clinicopathological characteristics of pancreatic cancer patients at the Uganda 

Cancer Institute? 

2. What is the one-year mortality rate among pancreatic cancer patients at the Uganda Cancer 

Institute? 

3. How are the clinicopathological characteristics associated with the year mortality rate at 

Uganda Cancer Institute? 

1.6 Study Objectives 

1.6.1 General Objective 

To describe the clinicopathological characteristics and the associated mortality rate within a year 

of diagnosis among patients with pancreatic cancer at Uganda Cancer Institute. 

1.6.2 Specific Objectives 

1. To characterize the clinicopathological characteristics of patients with pancreatic cancer at 

the time of diagnosis at the Uganda Cancer Institute. 

2. To determine the mortality rate among patients with pancreatic cancer within a year after 

diagnosis at Uganda Cancer Institute. 

3. To evaluate  the association between the clinicopathological characteristics of pancreatic 

cancer and the mortality rate within a year of diagnosis 
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1.7 Conceptual framework 

 

Fig.1: A conceptual framework  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 shows the relationship between the sociodemographic and tumor characteristics of 

pancreatic cancer, treatment modalities, and disease outcomes in terms of mortality or survival. 

Age, sex, alcohol use, smoking, body mass index, and clinical characteristics affect the tumor 

characteristics, affecting the management plan and disease outcome. Our study will describe the 

clinicopathological characteristics and mortality rates within a year of diagnosis of pancreatic 

cancer at the Uganda Cancer Institute using a retrospective study design.  
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1.8 Narrative for the conceptual framework 

This conceptual framework illustrates the relationship between patient Sociodemographic 

characteristics (e.g, age, sex, smoking, alcohol use), clinical features (e.g, symptoms, examination 

findings), pathological characteristics (e.g, tumor size, histological type), and radiologic findings 

of pancreatic cancer. These are required in the diagnosis of pancreatic cancer.  These factors 

influence treatment modalities and ultimately disease outcomes (mortality or survival). The 

framework guides this retrospective study in examining how these variables interact to affect one-

year mortality at UCI.  
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Overview of Pancreatic Cancer 

Pancreatic cancer is the sixth leading cause of cancer-related mortality globally (Sung et al., 2021). 

There’s a higher incidence of pancreatic cancer in high-income countries compared to low- and 

middle-income countries (Pourshams et al., 2019). The burden of pancreatic cancer in sub-Saharan 

Africa is not well documented, although anecdotal observations report an increasing trend of 

disease among people in the region (Obayo et al., 2017). 

The risk of pancreatic cancer increases with age, with more than 80% of the cases occurring 

between 60 and 80 years, albeit with a peak incidence between 70 and 80 years.  Pancreatic cancer 

is rare before the age of 40 unless there are associated genetic risk factors such as Peutz-Jeghers 

syndrome (Fernandez-del Castillo & Jimenez, 2017; Pourshams et al., 2019; Sanchez & Cheung, 

2015). The disease has a predilection for males (Fernandez-del Castillo & Jimenez, 2017; 

Pourshams et al., 2019; Sanchez & Cheung, 2015). 

Other risk factors for pancreatic cancer include cigarette smoking, alcohol, diet, high-calorie intake, 

obesity, physical inactivity, exposure to certain chemicals such as beta-naphthylamine, benzamine, 

dichlorodiphenyltrichloroethane, and diseases such as diabetes mellitus and chronic pancreatitis 

(Fernandez-del Castillo & Jimenez, 2017; Pourshams et al., 2019; Sanchez & Cheung, 2015)  

Surgical resection offers the only potential cure; however, less than 20% of patients are candidates 

for surgery at the time of diagnosis (Fernandez-del Castillo & Jimenez, 2017). Routine screening 

is futile on low-risk individuals, and there’s no low-cost, affordable test with a high sensitivity and 

specificity currently (Fernandez-del Castillo & Jimenez, 2017).  

The prognosis of pancreatic cancer is poor, owing to the early systemic spread and locally 

aggressive tumor growth(Allen et al., 2017; Fernandez-del Castillo & Jimenez, 2017; Pourshams 

et al., 2019; Ryan & Mamon, 2016; Sanchez & Cheung, 2015).  By presentation, up to 60% of 

patients have distant metastatic disease, 25-30% have a regionally localized disease, and 10-15% 

have a truly localized disease (Kolbeinsson et al., 2023).  
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2.2 Epidemiological Characteristics of Pancreatic Cancer 

Globally, pancreatic cancer’s incidence is higher in high-income countries but is increasing in low 

and middle-income countries due to urbanization and lifestyle changes (Moraa & Degu, 2021; 

Muchiri et al., 2024; Pourshams et al., 2019).  

The disease is rare before age 45years with peak incidence at 65-69 years for males and 75-79 

years for females (Pourshams et al., 2019). A Kenyan study reported a younger median age of 58.5 

years, suggesting regional differences (Muchiri et al., 2024; Pourshams et al., 2019). In Uganda, 

epidemiological data are limited. 

Pancreatic cancer has a slight male predominance globally with a predilection towards people of 

African ancestry, though some African studies report a higher female predominance (Moraa & 

Degu, 2022; Muchiri et al., 2024; Siegel et al., 2024). 

Modifiable risk factors for pancreatic cancer, smoking (relative risk 1.5), high fasting plasma 

glucose (8.9%), and high body mass index ( increases risk 1.72 fold)(Michaud et al., 2001; 

Pourshams et al., 2019). Other factors include physical inactivity, alcohol consumption, and 

genetics (Fernandez-del Castillo & Jimenez, 2017). Additionally, overweight and obese 

individuals may develop pancreatic cancer at a younger age and have poorer survival rates (Li et 

al., 2009; Yuan et al., 2013). 

The relationship between diet and pancreatic cancer remains elusive; however, a Western dietary 

pattern, characterized by a high intake of saturated fat and processed meats, has been linked to an 

increased risk in some studies (Larsson et al., 2014; Nöthlings et al., 2005; Silverman et al., 1998; 

Thiébaut et al., 2009), but not all (Michaud et al., 2003; Michaud et al., 2005; Rohrmann et al., 

2013). Some case-control studies suggest a protective effect from consuming fresh fruits and 

vegetables, but this has not been observed in prospective studies (Coughlin et al., 2000; Gold et 

al., 1985; Howe et al., 1990; Norell et al., 1986). Studies about diet and the risk of developing 

cancer are warranted in a sub-Saharan African population. 

Coffee and alcohol consumption have shown conflicting results regarding their impact on 

pancreatic cancer risk (Fernandez-del Castillo & Jimenez, 2017). Pooled analyses suggest a small 

effect of alcohol consumption limited to heavy drinkers, but this is confounded by smoking 
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(Lucenteforte et al., 2012; Michaud et al., 2010). Coffee intake has also shown inconsistent results, 

with a meta-analysis finding no significant association after adjusting for smoking (Turati et al., 

2012). 

Aspirin and NSAID use have been studied for their potential inhibitory effect on pancreatic 

tumorigenesis, but the data are conflicting (Anderson et al., 2002; Bradley et al., 2010; Cook et al., 

2005; Gridley et al., 1993; Jacobs et al., 2004; Langman et al., 2000; Schernhammer et al., 2004; 

Schreinemachers & Everson, 1994; Streicher et al., 2014). Some studies suggest a possible 

increased risk with extended regular aspirin use (Schernhammer et al., 2004), while others have 

not found any link, even with high-frequency use (Jacobs et al., 2004). 

At diagnosis, 54-60% of patients have metastatic disease, 25-30% have locally advanced disease, 

and only 10-15% have respectable disease (Fernandez-del Castillo & Jimenez, 2017; Muchiri et 

al., 2024). 

2.3 Clinicopathological Characteristics of Pancreatic Cancer 

2.3.1 Clinical Characteristics of Pancreatic Cancer 

Pancreatic cancer presents with nonspecific symptoms complicating early diagnosis(Park et al., 

2021). A significant number of patients present with an unrespectable (locally advanced) or 

metastatic disease (Park et al., 2021). Walter et al. conducted a prospective study among 391 

patients with suspected pancreatic cancer (Walter et al., 2016). The authors compared 119 

participants who later had a diagnosis of PDAC with 47 who had other cancers and 225 who did 

not have pancreatic cancer. No initial symptoms were identified that could differentiate between 

participants who had PDAC from those who didn’t. For instance, 28%, 27%, and 27% of 

participants with PDAC and 31%, 39%, and 22% of those without PDAC reported decreased 

appetite, indigestion, and a change in bowel habits, respectively. 

About 70% of pancreatic cancers originate from the head of the pancreas, presenting with biliary 

obstruction, manifesting as dark urine, jaundice, anorexia, fatigue, weight loss, and pancreatic 

insufficiency in 49%, 49%, 48%, 51%, 55%, and 25%, respectively (Walter et al., 2016). Patients 

with pancreatic cancer in the body and tail of the pancreas present with abdominal pain, back pain, 

anorexia, weight loss, and fatigue (Park et al., 2021; Walter et al., 2016). Features of biliary 
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obstruction are red-flag signs of an advanced disease among these patients. Pancreatic cancer can 

manifest as new-onset or worsening diabetes mellitus, and rarely as acute pancreatitis (Aslanian et 

al., 2020). 

2.3.2 Pathological Characteristics of Pancreatic Cancer 

There are several forms of pancreatic cancer, among which include: pancreatic ductal 

adenocarcinoma, mucinous neoplasm, intraductal papillary mucinous neoplasm, pancreatic 

neuroendocrine neoplasms, solid-pseudopapillary neoplasm of the pancreas, and acinar cell 

carcinoma (Sanchez & Cheung, 2015). 

2.3.2.1 Pancreatic ductal adenocarcinoma 

Pancreatic ductal adenocarcinoma is the most prevalent form of pancreatic cancer, comprising 90-

95% of all pancreatic cancers(Becker et al., 2014; Cascinu et al., 2010), and its incidence shows a 

geographical disparity: more reported in the HIC than in the LMICs (Pourshams et al., 2019). The 

predilection of PDAC lies within the pancreatic head, although its emergence in the body or tail is 

not uncommon (Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). Tumor size demonstrates 

remarkable variability, encompassing a spectrum from microscopic lesions to formidable masses 

exceeding 10 centimeters in the greatest dimension (Sanchez & Cheung, 2015). Notably, in the 

head of the pancreas, PDAC can impede bile duct flow and infiltrate neighboring organs (Haeberle 

& Esposito, 2019; Sanchez & Cheung, 2015). It is noteworthy that differentiating PDAC from 

fibrotic regions associated with chronic pancreatitis solely based on gross examination can present 

a significant challenge (Sanchez & Cheung, 2015). 

2.3.2.2 Mucinous cystic neoplasms 

Mucinous cystic neoplasms (MCNs) are epithelial neoplasms characterized by the production of 

mucin and the presence of a distinctive ovarian-type stroma (Zamboni et al., 1999). The neoplastic 

epithelial cells form cysts filled with mucinous fluid (Zamboni et al., 1999). MCNs are further 

classified based on the degree of architectural and cytological atypia into three categories: low-

grade dysplasia, moderate dysplasia, and high-grade dysplasia (Sanchez & Cheung, 2015). Notably, 

MCNs exhibit a strong female predominance, occurring almost exclusively in women (Haeberle 

& Esposito, 2019; Sanchez & Cheung, 2015). In cases where an invasive cancerous component is 
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present within the MCN, the lesion is designated as MCN with associated invasive carcinoma 

(Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). 

2.3.2.3 Intraductal papillary mucinous neoplasm 

Intraductal papillary mucinous neoplasms (IPMNs) represent the most prevalent and well-

characterized type of intraductal pancreatic neoplasm (Haeberle & Esposito, 2019; Sanchez & 

Cheung, 2015). Noninvasive IPMNs are further categorized into distinct groups based on the 

severity of architectural and cytological dysplasia: low-grade dysplasia, moderate dysplasia, and 

high-grade dysplasia (also known as intraductal papillary mucinous carcinoma in situ) (Haeberle 

& Esposito, 2019; Sanchez & Cheung, 2015). IPMNs arise within the pancreatic ductal system, 

either the main pancreatic duct or its branches, and typically exhibit a papillary growth pattern 

(Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). 

2.3.2.4 Pancreatic neuroendocrine neoplasms 

Pancreatic endocrine neoplasms (PENs) are tumors characterized by predominant neuroendocrine 

differentiation (Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). The majority exhibit well-

differentiated features and are considered low-grade malignancies (Haeberle & Esposito, 2019; 

Sanchez & Cheung, 2015). The classification system categorizes PENs into two main groups: well-

differentiated neoplasms (further subdivided into low-grade and intermediate grade) and poorly 

differentiated neuroendocrine carcinomas (high-grade) (Haeberle & Esposito, 2019; Sanchez & 

Cheung, 2015). 

2.3.2.5 Solid-pseudopapillary neoplasm of the pancreas 

It is a low-grade malignant epithelial neoplasm, comprising poorly cohesive polygonal epithelial 

cells that form solid and pseudopapillary structures, with uniform nuclei and nuclear grooves 

(Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). Cancer occurs more in women than men 

(Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). 

2.3.2.6 Acinar cell carcinoma 

Acinar cell carcinoma has been reported in about two percent of pancreatic cancer cases (Sanchez 

& Cheung, 2015), occurring in people between the ages of seventy and eighty years. It affects 

more males than females (Haeberle & Esposito, 2019; Sanchez & Cheung, 2015). 
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2.3.3 Radiological characteristics of pancreatic cancer 

A variety of imaging techniques can be used in the initial diagnostic assessment of pancreatic 

lesions. These include: abdominal ultrasound scan, multidetector computed tomography (MDCT), 

magnetic resonance imaging (MRI), endoscopic ultrasound, and fluorodeoxyglucose positron 

emission tomography. MDCT is the standard diagnostic test. EUS is the most sensitive 

nonoperative imaging test for the detection of malignant pancreatic lesions, with a reported 

sensitivity between 87%-100%(Lin et al., 1989; Wang et al., 2013). This is superior to 

transabdominal ultrasound with reported sensitivity between 64%-91%(Palazzo et al., 1993). It is 

also considered superior to a conventional CT scan (Wang et al., 2013). EUS is particularly useful 

for the identification of small tumors that are not visualized by other imaging modalities (making 

it an excellent screening tool), obtaining tissue for FNA or FNB to confirm diagnosis and staging. 

PET scans are particularly useful in determining the presence of metastases 

2.4 Staging of Pancreatic Cancer 

Pancreatic cancer is staged using the American Joint Committee on Cancer (AJCC) 

tumor/node/metastasis (TNM) classification and staging system, 8th Edition 2017(Tempero et al., 

2021).  Pancreatic cancer is categorized as resectable, borderline resectable, locally advanced, or 

metastatic. Resectable disease is treated with surgical resection and adjuvant chemotherapy, while 

borderline and locally advanced disease is treated with neoadjuvant chemotherapy followed by 

surgical resection. Metastatic disease is treated with chemotherapy and supportive care. 

Table 1 outlines the TNM classification, and Table 2 presents the anatomical staging. 
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Table 1: TNM classification of pancreatic cancer 

Primary tumor (T) Description  

TX Primary tumors cannot be assessed 

T0 No evidence of a primary tumor 

Tis Carcinoma in situ; includes high-grade pancreatic intraepithelial 

neoplasia, intraductal papillary mucinous neoplasm with high-

grade dysplasia, intraductal tubulopapillary neoplasm with high-

grade dysplasia, and mucinous cystic neoplasm with high-grade 

dysplasia. 

T1 Tumor limited to the pancreas, ≤2 cm in greatest dimension 

   T1a - Tumor ≤0.5 cm in greatest dimension 

   T1b - Tumor >0.5 cm and < 1 cm in greatest dimension 

   T1c - Tumor 1–2 cm in greatest dimension 

T2 Tumor limited to the pancreas, >2 cm and ≤4 cm in greatest 

dimension. 

T3 Tumor >4 cm in greatest dimension 

T4 Tumor involves the celiac axis, superior mesenteric artery, and/or 

common hepatic artery, regardless of size. 

Regional lymph nodes (N)  

NX Regional lymph nodes cannot be assessed. 

N0 No regional lymph node metastasis 

N1 Metastasis in 1-3 regional lymph nodes 

N2 Metastasis in ≥4 regional lymph nodes 

Distant metastasis (M)  

M0 No distant metastasis 

M1 Distant metastasis 

Table 1: TNM Classification for Pancreatic Cancer 
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Table 2: Anatomical staging 

Stage T N M 

0 Tis N0 M0 

IA T1 N0 M0 

IB T2 N0 M0 

IIA T3 N0 M0 

IIB T1,T2,T3 N1 M0 

III T1,T2,T3 N2 M0 

III T4 Any N M0 

IV Any T Any N M1 

 

2.5 Treatment of Pancreatic Cancer 

The only modality of treatment for pancreatic cancer that offers a glimmer of hope is surgery; 

however, only 20% of the patients may be promised a ‘cure’ at diagnosis(Jiang et al., 2022). 

Regardless of the mode of surgery, most patients get metastases, or their cancer becomes locally 

advanced, and this often requires radical resection (Conroy et al., 2016; Van der Gaag et al., 2010). 

It is imperative to devise alternative treatments by thoroughly classifying the tumor as resectable, 

borderline resectable, locally advanced, or metastatic pancreatic cancer (Conroy et al., 2016). 

Conventionally, pancreatoduodenectomy is employed for removing tumors that involve the head 

of the pancreas (Jiang et al., 2022) and distal pancreatectomy with or without splenectomy for 

tumours in the body or tail of the pancreas (Jiang et al., 2022). For locally advanced tumors, total 

pancreatectomy may achieve radical resection. The overall 5-year survival rate after surgery is less 

than 20%, but this can be slightly improved with adjuvant chemotherapy (Conroy et al., 2016). 

Because the postsurgical recurrence rates of pancreatic cancer are high, patients may often benefit 

from adjuvant chemotherapy, albeit not drastically improving the survival rate due to low 

vasculature and a build-up of an immunosuppressive cancer-associated microenvironment around 

the pancreas (Brunner et al., 2019; Conroy et al., 2016). Chemotherapeutic drugs that are often 

used include gemcitabine, 5-Fluorouracil, cisplatin, doxorubicin, irinotecan, oxaliplatin, and 
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leucovorin (Manji et al., 2017; Miura et al., 2010; Oettle & Riess, 2002; Rombouts et al., 2016). 

These may be used in combination according to the international guidelines.  

It is widely known that pancreatic cancer lesions induce a build-up of an immunosuppressive 

cancer-associated microenvironment, which impedes drug penetration and suppresses immune 

reactions by augmenting immunosuppressive cytokines such as interleukin-6 and interleukin-10 

(Looi et al., 2019; Manji et al., 2017). Immunotherapy has emerged as a promising field with drugs 

such as Ipilimumab (Graziani et al., 2011), nivolumab, and pembrolizumab (Mace et al., 2016) 

being approved or tried for the treatment of pancreatic cancer. These may break the 

immunosuppressive barrier and improve the overall survival rate among patients with pancreatic 

cancer (Jiang et al., 2022).  

2.6 Prognosis of Pancreatic Cancer 

In a 2024 retrospective cohort study, Muchiri et al. reported a 1-year survival rate of 32% among 

patients with pancreatic cancer at a tertiary hospital in Kenya (Muchiri et al., 2024). Despite 

achieving complete surgical resection, a significant proportion of patients with pancreatic 

adenocarcinoma succumb to their disease (Allen et al., 2017). Nodal status reigns supreme as the 

most impactful prognostic factor in this setting (Allen et al., 2017). The stark difference in five-

year survival rates between node-negative (approximately 30%) and node-positive disease 

(approximately 10%, even with solitary metastasis) underscores this primacy (Allen et al., 2017; 

Kang et al., 2014). Notably, roughly two-thirds of newly diagnosed patients present with positive 

lymph nodes, translating to a poorer overall prognosis (Kang et al., 2014). This observation serves 

as a cornerstone for the rationale behind neoadjuvant chemotherapy in patients with resectable or 

borderline-resectable disease (Ryan & Mamon, 2016). 

While overall five-year survival rates for pancreatic adenocarcinoma remain sobering, the concept 

of "conditional survival" offers a more dynamic perspective (Ryan & Mamon, 2016). This concept 

estimates the probability of surviving a specific timeframe given prior survival duration (Mayo et 

al., 2012). A retrospective analysis of patients undergoing curative-intent surgery highlights the 

significance of conditional survival (Mayo et al., 2012). This study demonstrated a remarkable 

improvement in two-year conditional survival at three years (66%) compared to the five-year 

actuarial survival rate of 18% (Mayo et al., 2012). Interestingly, patients with high lymph node 
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ratios or positive margins exhibited the greatest gains in conditional survival with increasing time 

elapsed since treatment, suggesting the potential for long-term disease control in a subset of 

patients (Mayo et al., 2012). 

Several additional factors beyond tumor stage and nodal status influence postoperative outcomes 

(Ryan & Mamon, 2016). These include surgical margin status, tumor differentiation, lymphatic 

invasion within the tumor, pre-and postoperative serum CA 19-9 levels, and cigarette smoking 

status (Benassai et al., 2000; Cameron et al., 2006; Chang et al., 2009; Franko et al., 2013; Geer 

& Brennan, 1993; Helm et al., 2009; Kinsella et al., 2008; Meyer et al., 2000; Millikan et al., 1999; 

Pelucchi et al., 2014; Raut et al., 2007; Sohn et al., 2000; Yeo et al., 1997; Yuan et al., 2017). 

Importantly, the CONKO-001 trial examining adjuvant gemcitabine demonstrates that long-term 

survival is achievable even in the presence of positive nodes or involved margins, with 15% of 

patients achieving five-year survival (Sinn et al., 2013). 

The prognostic significance extends beyond the simple presence or absence of lymph node 

metastasis (Ryan & Mamon, 2016). The number of positive nodes plays a crucial role, with the 

AJCC TNM staging system incorporating this factor for more refined risk stratification (Allen et 

al., 2017). Similarly, the total number of lymph nodes examined during surgery impacts prognosis. 

Data suggest that analyzing at least fifteen lymph nodes is essential for accurate staging of node-

negative disease, mirroring observations in other gastrointestinal malignancies (Tomlinson et al., 

2007). 

Validated nomograms incorporating various clinicopathological and surgical variables have been 

developed to predict a patient's three-year post-operative pancreatic cancer mortality risk (Brennan 

et al., 2004). These tools may offer valuable prognostic information to guide clinical decision-

making, although most currently available nomograms utilize the seventh edition AJCC criteria 

and do not integrate the latest (eighth edition) staging system (Brennan et al., 2004; Ferrone et al., 

2005; Strijker et al., 2020; Tol et al., 2015). 
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CHAPTER THREE: METHODOLOGY 

3.1 Study Design  

The study was a retrospective cross-sectional study at the Uganda Cancer Institute (UCI) of 

medical records of pancreatic cancer patients. 

3.2 Study Site 

The study was conducted at UCI. UCI is a public, specialized, tertiary care health facility that’s 

affiliated with Makerere University College of Health Sciences and Mulago National Referral 

Hospital. It is located along Upper Mulago Hill Road, about 4.5 km north of Kampala's central 

business district. With an 80-bed capacity, UCI attends to more than 800 patients monthly. It is 

East Africa’s Centre of Excellence for Oncology that receives patients from other neighbouring 

countries, which include Congo, South Sudan, Rwanda, Eritrea, among others. Among the patients 

who receive care at UCI are those with pancreatic cancer. These patients are often referred from 

Mulago National Referral Hospital, regional referral hospitals, private and not-for-profit hospitals, 

and District hospitals. Such treatment employs a multidisciplinary team of experts from UCI, 

Mulago National Referral Hospital, and Makerere University, College of Health Sciences that 

includes medical oncologists, surgical oncologists, medical pathologists, radiologists, 

radiotherapists, laboratory technologists, and palliative care specialists. This makes it ideal for this 

study. 

3.3 Study Duration 

Medical records of patients who had pancreatic cancer over five years (from 1st July 2018 to 30th 

June 2023) were reviewed. Data collection occurred over 4 weeks in February and March 2025. 

3.4 Study Population 

3.4.1 Target Population  

Patients diagnosed with pancreatic cancer in Uganda. 

3.4.2 Accessible Population 

Patients with a histopathologic and/or radiological diagnosis of pancreatic cancer managed at UCI 

between 1st July 2018 and 30th June 2023.  
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3.4.3 Sample Population 

Medical records of patients above 18 years with a confirmed histopathologic and/or radiologic 

diagnosis of pancreatic cancer at UCI between 1st July 2018 and 30th June 2023. 

3.5 Eligibility Criteria 

3.5.1 Inclusion Criteria 

• Medical records of patients who had a histopathological and/or radiological diagnosis of 

pancreatic cancer. 

3.5.2 Exclusion Criteria 

• Medical records with incomplete data (particularly lacking key variables)—such as 

missing age, sex, history, and examination findings, histological or radiological 

confirmation of pancreatic cancer—and those for which such information could not be 

retrieved from any other data tools were excluded from the study. 

3.6 Sample Size Determination 

All eligible medical records of patients with histopathological and radiological diagnosis of 

pancreatic cancer were retrieved between 1st July 2018 and 30th June 2023. The sample size was 

estimated as follows. 

Objective one: Since the accessible population was finite and estimated at around 195 patients, the 

Finite Population Correction formula was used to estimate the sample size.  

𝑛 =
𝑁 ∗ 𝑍𝛼

2

2 ∗ 𝑃 ∗ (1 − 𝑃)

𝑑2 ∗ (𝑁 − 1) + 𝑍𝛼
2

2 ∗ 𝑃 ∗ (1 − 𝑃)
 

Where 𝑛  = calculated sample size, 𝑍𝛼

2
  = normal deviation of 1.96, which gives a 5% level of 

significance. P = 73% the prevalence of abdominal pain (the most common clinic pathological 

characteristics) among patients with pancreatic cancer in Kenya (Muchiri et al., 2024), 𝑁 = 195 is 

the total population size, and 𝑑 = maximum allowable error (precision) of 5%. 

𝑛 =
225×1.962×0.73×0.27

𝑑2×(225−1)+1.962×0.73×0.27
 = 119 
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Adjusting for missing data 

The study anticipated some missing data from some records selected for the study. Therefore, the 

sample size was adjusted using the formula:  

 

𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑆𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒(𝑤) =
𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒

1 − 𝑙𝑜𝑠𝑠 𝑡𝑜 𝑚𝑖𝑠𝑠𝑖𝑛𝑔 𝑑𝑎𝑡𝑎 𝑟𝑎𝑡𝑒
 

Considering a loss to follow-up rate of 10%, the sample size becomes: 𝑤 =
119

1−0.1
= 133 

After adjusting for missing data in the records, the sample size for objective one was 133.  

Objective two: Since the accessible population is finite and estimated at around 195 patients, the 

Finite Population Correction formula will be used to estimate the sample size.  

𝑛 =
𝑁 ∗ 𝑍𝛼

2

2 ∗ 𝑃 ∗ (1 − 𝑃)

𝑑2 ∗ (𝑁 − 1) + 𝑍𝛼
2

2 ∗ 𝑃 ∗ (1 − 𝑃)
 

Where 𝑛  = calculated sample size, 𝑍𝛼

2
  = normal deviation of 1.96, which gives a 5% level of 

significance. P = 68% the median mortality rate among patients with pancreatic cancer in Kenya 

(Muchiri et al., 2024), 𝑁 = 195 is the total population size, and 𝑑 = maximum allowable error 

(precision) of 5%. 

𝑛 =
195×1.962×0.68×0.32

𝑑2×(1955−1)+1.962×0.68×0.32
 = 124 

Adjusting for missing data 

The study anticipated some missing data from some records selected for the study. Therefore, the 

sample size was adjusted using the formula:  

𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑆𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒(𝑤) =
𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒

1 − 𝑙𝑜𝑠𝑠 𝑡𝑜 𝑚𝑖𝑠𝑠𝑖𝑛𝑔 𝑑𝑎𝑡𝑎 𝑟𝑎𝑡𝑒
 

Considering a missing data rate of 10%, the sample size became: 𝑤 =
124

1−0.1
= 138 

After adjusting for missing data in the records, the sample size for objective two was 138. 
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Objective three: Due to paucity of information about the relationship between clinic pathological 

characteristics and mortality rate within a year of diagnosis in sub-Saharan Africa, the sample size 

was estimated using Stata software for simpler comparisons of survival curves reported by Machir 

et al. (2024). Stata has built-in functions for sample size calculations. These tools often allow 

calculations with fewer parameters to consider. For this study calculation requires input of a hazard 

ratio of 0.2 (Muchiri et al., 2024) and specifying a significance level of 0.05 and 80% power. 

Therefore, the sample size for objective three will be estimated at 106 using this approach.  

Adjusting for missing data 

The study anticipated some missing data from some records selected for the study. Therefore, the 

sample size was adjusted using the formula:  

𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑆𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒(𝑤) =
𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒

1 − 𝑙𝑜𝑠𝑠 𝑡𝑜 𝑚𝑖𝑠𝑠𝑖𝑛𝑔 𝑑𝑎𝑡𝑎 𝑟𝑎𝑡𝑒
 

Considering a missing data rate of 10%, the sample size became: 𝑤 =
106

1−0.1
= 118 

After adjusting for missing data in the records, the sample size for objective three was 138. 

Therefore, the effective sample size for this study was 138 patients with pancreatic cancer since 

this was the largest sample size estimated.  
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Figure 1: Diagrammatic representation of sampling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

386 patients in the registry with suspected  

pancreatic cancer within the study period  

196 had a histologic 
and/or a radiologic 
diagnosis of pancreatic 
cancer and thus 
managed as so 

190 patients without a 
histologic and/or 
radiologic diagnosis 
eliminated 

154 patient files retrieved 
from the records store  

42 patient files 
not traceable 

139 patient files having 
most critical data 
considered for the study 

15 patient files eliminated due 
to most critical data missing in 
the files 

138 
enrolled 
for the 
study 

01 patient file eliminated due 
to being less than 18 years (14 
years) 
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3.7 Sampling Method 

Consecutive sampling of medical records of patients with a histopathologic and/or radiologic 

diagnosis of pancreatic cancer was employed.  

3.8 Study Variables:  

3.8.1 Dependent variable  

• Mortality within a year of diagnosis from pancreatic cancer 

3.8.2 Independent variables 

• Sociodemographic characteristics – age, sex, body mass index, smoking, and alcohol use.  

• Clinical characteristics – symptoms and their duration at initial diagnosis, date at diagnosis 

or enrollment into care, tumor location, tumor grade, histological type, TNM staging, 

radiological characteristics, and comorbidities such as HIV and Diabetes Mellitus. 

• Treatment modalities – surgery (Whipple, bypass, local resection, palliative stenting, distal 

pancreactomy), chemotherapy – adjuvant, neoadjuvant, and/or palliative chemotherapy. 

3.9 Data Collection Procedure 

A pre-coded structured data extraction tool was used to collect data on sociodemographic details, 

clinical presentation, physical examination findings, radiologic and pathologic characteristics. 

Charts of confirmed pancreatic cancer patients managed at UCI between 1st July 2018 and 30th 

June 2023 were retrospectively reviewed. Patients numbers of patients seen with pancreatic cancer 

within the study period were retrieved from the UCI Database. The files were retrieved from the 

records offices. The required information was retrieved from each patient's chart, including age, 

sex, history of alcohol use or smoking, tumour location, histological type, grade (TNM), stage, 

and disease outcomes. The patient’s initial laboratory results when they were enrolled into care 

were also extracted from the files into the data extraction tool. Treatment details, including surgical 

procedures, chemotherapy, and radiotherapy, were also collected. Phone calls were made to 

patients who were no longer in contact with UCI staff, either through the patients themselves or 

their next of kin, to ascertain survival status. Verbal consent was sought from these patients or their 

next of kin before the interview was carried out.  The dates were recorded and archived using a 

telephone script. 
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In cases of grief during telephone interviews with individuals who had lost their loved ones, a 

supportive atmosphere was ensured. The interviewers listened actively, allowed participants to 

express their feelings, showed empathy, and exercised patience. Participants were given the option 

to pause and resume the conversation later, and counseling services were suggested in extreme 

cases. 

Data was collected and stored using the Epidata client. 

3.10 Data Management 

3.10.1 Data Analysis 

The retrieved and aggregated data were checked, organized, coded, and stored using the Epidata 

client. The data were then exported to STATA 16.0 for analysis. Data cleaning and validation were 

performed before analysis. Data were double-entered by two trained research assistants. 

The descriptive statistics of the socio-demographics, clinicopathological, and other baseline 

characteristics of the participants were done using frequencies and proportions for categorical 

variables and means and standard deviations for normally distributed continuous variables. For the 

cases of non-normally distributed continuous variables, medians and interquartile ranges were 

used. 

Cumulative survival curves that showed the cumulative proportion of patients dying at fixed time 

intervals and the corresponding life table of cumulative survival were also drawn. 

The association between the clinicopathologic characteristics was done using bivariate binary 

logistic regression, where the odds ratios of association were reported and their corresponding p-

values. Associations with p-values less than 0.05 were considered significantly associated. 

3.10.2 Quality Control 

The data collection tool (data extraction tool) was pre-coded and pre-tested on ten patients’ files 

to ensure that it captured all the required information. Each completed data extraction tool was 

manually checked by the principal investigator for completeness before being entered into 

EpidataClient. Each data point was double-entered, and comparisons were made to minimize 

errors during data entry, storage, and exportation. 
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3.11 Ethical Considerations 

Permission to conduct the study was sought from the Department of Surgery and the School of 

Medicine Research and Ethics Committee (SOMREC), followed by administrative clearance from 

the Uganda Cancer Institute. 

The study was conducted in accordance with the Declaration of Helsinki Ethical Principles for 

Medical Research Involving Human Subjects. A waiver of informed written consent was obtained 

from the institutional review board owing to the retrospective nature of the study design. Verbal 

consent was sought for the phone interviews. 

3.13 Dissemination of Results 

The book will be submitted to the Department of Surgery, School of Medicine at Makerere 

University upon approval. Copies will also be sent to Makerere University Albert Cook library,  

the Main Library, and Uganda Cancer Institute. Manuscripts will also be written and published in 

peer-reviewed journals. Posters will be prepared for presentations at journal clubs and conferences, 

locally and internationally. 
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CHAPTER FOUR: RESULTS 

4.1 Overview 

This chapter presents findings from a retrospective cross-sectional study of 138 pancreatic cancer 

patients. Results address three objectives: (1) describe the clinicopathological characteristics, (2) 

determine the one-year mortality rate, and (3) evaluate associations between clinicopathological 

characteristics and one-year mortality. Data were analyzed using STATA 16.0, with descriptive 

statistics (frequencies, percentages, means, and median) and logistic regression (odds ratio), 95% 

confidence intervals, and p-value. Missing data were excluded from specific analyses, as noted. 

Loss to follow-up was excluded from the mortality rate calculation.
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4.2 Objective 1; the clinicopathological characteristics of pancreatic cancer 

Table 3: Sociodemographic, clinical, radiological, and histological characteristics of 

pancreatic cancer study participants 

Variable Categories Frequency and 

proportion N (%) 

Sociodemographic and clinical characteristics 

Age  Mean (SD) = 54.2 (13.1)  

Sex Male 

Female 

64 (46.4) 

74 (53.6) 

Smoking  No 

Yes 

No history in file/missing 

108 (81.8) 

24 (18.2) 

*06  

Alcohol use No 

Yes 

No history in file/missing 

83 (63.8) 

47 (36.2) 

*08  

Co morbidities HIV 

Diabetes Mellitus 

Hypertension 

No comorbidities 

Not reported/missing 

14 (12.7) 

28 (25.5) 

14 (12.7) 

54 (49.1) 

*28 

Treatment 

modalities 

Whipple and distal pancreatectomy 

Bypass 

Stenting 

Non-surgical intervention 

22(15.9) 

20(14.5) 

3(2.2) 

93(67.4) 

Radiological Characteristics, histological, 

Type Pancreatic ductal adenocarcinoma 

Intraductal papillary mucinous neoplasm 

Pancreatic neuroendocrine neoplasms 

Acinar cell carcinoma 

Solid pseudopapillary neoplasm 

Radiologic diagnosis only (no histology) 

121(93.8) 

03(2.3) 

01(0.8) 

02 (1.6) 

02 (1.6) 

*09 

Histological grade Low grade(well differentiated) 

Moderately differentiated 

High grade(poorly differentiated) 

Not graded 

8 (9.8) 

48 (58.5) 

26 (31.7) 

*56 

Location Head 

Body 

Tail 

Mixed 

Not specified(had a histological diagnosis but 

no radiology results) 

88 (68) 

28 (21.5) 

8 (6.2) 

6 (4.6) 

*8 

TNM stage I 

IIB 

III 

IV 

Inaccessible or incomplete data for 

staging/missing 

10(9.6) 

20(19.2) 

09(8.7) 

19(18.3) 

46(44.2) 

*34 

* Not included in the denominator since such information couldn’t be obtained from the files 
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The majority of the participants were female (53.6%), did not smoke (81.8%), and did not abuse 

alcohol (63.9%); the majority received non-surgical intervention (67.4%). The majority of the 

participants were managed non surgically (67.4%).  The majority of the tumors were 

Adenocarcinoma (93.8%), Intraductal papillary mucinous neoplasms (2.3%), acinar cell 

carcinomas (1.6%), and solid pseudopapillary (1.6%) had moderately differentiated tumors 

(58.5%), had the tumors located in the head of the pancreas (68.0%). The majority presented in 

stage IV disease with most metastases (Table 3). 

Figure 2: Showing the age distribution of the study participants. 

 

The mean age of the study participants was 54.2 years. The youngest patient was 24 years and 

the oldest patient was 90 years old. The majority of the participants were between the ages of  

54.5-59.5. (Figure 3) 
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Table 4: Laboratory findings and tumor Markers of the study participants 

Tumour Marker Mean (SD) Median (IQR) 

CA 19-9 3709.3 (15553.0) 55.1(5.52- 1000) 

CEA 97.7 (435.7) 5.2 (2.3-25.5) 

CA 125 416.7 (940.7) 73.2 (14.7-225.5) 

LFTs   

Bilirubin (micromole/L) 91.7(151.7) 14.5(6.8- 103.2) 

Albumin (g/dl) 31.5(10.7) 32(27- 38.4) 

AST (U/l) 103.3(270.4) 37.8(21.4- 95.6) 

ALT (U/l) 60.8(65.6) 30.9 (16.7- 84.1) 

RFTs   

Creatinine (micromole/l) 93.8 (128.8) 64 (54.3- 84.9) 

Urea (mmol/l) 5.8(7.0) 3.5(2.3- 5.9) 

CBC   

Hb (g/dl) 12.1 (9.0) 11.5(10.1- 12.6) 

Platelet Count 

(*1000/microlitre) 

 

308.8(142.5) 

 

282(223-378) 

The mean and median levels of the study participants for the laboratory findings and tumour 

markers are shown in Table 4. The mean CA 19-9, CEA, and CA 125 were high at 3709.3(SD 

15553), 97.7(SD 435.7), and 416(940.7), respectively. These were means for only patients who 

had these tumour markers in their files.  The mean albumin level of the participants was below the 

reference ranges as noted above.  
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Table 5: Clinical characteristics/ presentation of the study participants 

Variable Frequency (proportion)  

N (%) 

Duration of occurrence 

 Mean (SD) 

Duration of occurrence 

Median (IQR) 

 

Mid Epigastric pain 

No 

Yes 

 

20(15.1) 

118 (84.9) 

 

 

5.4(5.2) 

 

 

3.5(2-7) 

Back Pain 

No 

Yes 

 

114(82.6) 

24(17.4) 

 

 

5.5(4.8) 

 

 

3(2-9.5) 

Bloating 

No 

Yes 

 

129(93.5) 

9(6.5) 

 

 

10.6(16.9) 

 

 

4(1-12) 

Loss of appetite 

No 

Yes 

 

74(53.6) 

64(46.4) 

 

 

3.6(2.7) 

 

 

3(2-5) 

Early Satiety 

No 

Yes 

 

113(81.9) 

25(18.1) 

 

 

3.0(3.0) 

 

 

2(1-4) 

Nausea and vomiting 

No 

Yes 

 

80(60.1) 

55(39.9) 

 

 

2.8(2.4) 

 

 

2(1-3.5) 

Fever 

No 

Yes 

 

129 (93.5) 

9 (6.5) 

 

 

2.3 (1.9) 

 

 

2(1-3) 

Tenderness 

No 

Yes 

 

121(87.7) 

17(12.3) 

 

2.5 (2.9) 

 

1(1-3) 

Jaundice 

No 

Yes 

 

69(50) 

69(50)  

 

 

2.7(2.2) 

 

 

2(1-3) 

Weight loss 

No 

Yes 

 

65(47.1) 

71(52.9) 

 

 

4.1(3.3) 

 

 

3(2-6) 

Pale coloured stools 

No 

Yes 

 

130(94.2) 

8(5.8) 

 

 

2.9(2.3) 

 

 

3(1-4) 

Diarrhoea 

No 

Yes 

 

127(91.7) 

11(8.3) 

 

 

3.2(3.4) 

 

 

2(0.75-5) 

Dark/ Tea coloured urine 

No 

Yes 

 

121(87.7) 

17(12.3) 

 

 

2.2(1.7) 

 

 

2(1-3) 

Itchy skin 

No 

Yes 

 

88(67.2) 

43(32.8) 

 

 

2.6(1.9) 

 

 

2(1-3) 

Fatigue 

No 

Yes 

 

100(77.5) 

29(22.5) 

 

 

2.8 (1.9) 

 

 

2(1-5) 

Epigastric abdominal mass 

No 

Yes 

 

125(90.6) 

13(9.4) 

 

 

13.4(19.6) 

 

 

5(3-10) 
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The majority of the participants presented with mid-epigastric pain (84.9%), weight loss (52.9%), 

and jaundice (50.0%). The symptom/ sign that presented the longest was bloating, which presented 

with a mean duration of 10.6 months (Table 5). 

4.3 Objective 2: mortality rate within a year of diagnosis. 

The one-year mortality rate was 69.5 %( n=82/118), equivalent to 695 deaths per 1000 patients per 

year. 20 of the 138 patients could not have their status established due to loss to follow-up and, 

therefore not considered in the denominator.  A life table analysis (Table 6) showed the highest 

mortality between months 1 and 2, with the cumulative failure probability rising from 0.0732 to 

0.4169. The Kaplan-Meier failure curve(Figure 4) illustrates a sharp increase in mortality from 

0.10 to 0.35 between months 1 and 2, followed by a slower rise to 0.75 by month 5, stabilizing 

thereafter.   

Table 6: Life table for cumulative mortality of pancreatic cancer patients 

                                                                               

   12    13         1        1      0     1.0000         .          .         .

   11    12         4        1      2     0.9660    0.0216     0.9038    0.9925

    8     9         7        3      0     0.9491    0.0248     0.8848    0.9834

    7     8        12        5      0     0.9108    0.0321     0.8356    0.9607

    6     7        14        2      0     0.8472    0.0405     0.7595    0.9159

    5     6        17        3      0     0.8217    0.0430     0.7304    0.8965

    4     5        22        5      0     0.7835    0.0462     0.6877    0.8662

    3     4        32       10      0     0.7198    0.0503     0.6190    0.8132

    2     3        47       14      1     0.5925    0.0547     0.4880    0.6998

    1     2        76       28      1     0.4169    0.0546     0.3187    0.5314

    0     1        82        6      0     0.0732    0.0288     0.0336    0.1556

                                                                               

   Interval     Total   Deaths   Lost    Failure     Error     [95% Conf. Int.]

                 Beg.                      Cum.       Std.

 

 

 

The highest number of deaths in this study occurred between months one and two. (Table 6) 
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Figure 3:Kaplan Meier failure estimate 

 

The curve shows the cumulative probability of mortality over 12 months with a sharp increase 

between months 1 and 2 (0.10 to 0.35), a gradual rise to 0.75 by month 5, and stabilization 

thereafter.  
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4.4 Objective 3: The association between the clinicopathological characteristics of 

pancreatic cancer and mortality rate within a year of diagnosis 

Table 7: Bivariate associations between clinic pathologic characteristics and mortality of 

participants 

Variable Categories Died  Lost to 

follow-up 

Lived Odds 

ratio 

p value 

Comorbidities HIV 

Diabetes 

Hypertension 

Others 

11(16.7) 

11(16.7) 

9(13.6) 

35(53.0) 

0(0.0) 

6(50.0) 

1(8.3) 

5(41.7) 

3(9.4) 

11(34.4) 

4(12.5) 

14(43.8) 

Reference 

0.273 

0.614 

0.682 

 

0.095 

0.582 

0.597 

Presence of 

metastases 

No 

Yes 

19(23.2) 

63(76.8) 

9(45.0) 

11(55.0) 

5(13.9) 

31(86.1) 

Reference 

0.538 

 

0.254 

Histological 

grade 

(differentiation) 

Low/ well  

Moderately  

High/ poor 

4(8.5) 

26(55.3) 

17(36.2) 

0(0.0) 

10(66.7) 

5(33.3) 

4(20.0) 

12(60.0) 

4(20.0) 

Reference 

2.167 

4.250 

 

0.327 

0.108 

Pancreatic mass 

location 

Head 

Body 

Tail 

50(67.6) 

20(27.0) 

4(5.4) 

15(83.3) 

1(5.6) 

2(11.1) 

23(71.9) 

7(21.9) 

2(6.3) 

Reference 

1.314 

0.920  

 

0.589 

0.926 

TNM staging I 

IIA 

IIB 

III 

IV 

5(7.9) 

12(19.1) 

6(9.5) 

8(12.7) 

32(50.8) 

1(7.1) 

3(21.4) 

1(7.1) 

3(21.4) 

6(42.9) 

4(15.4) 

5(19.2) 

2(7.7) 

7(26.9) 

8(30.8) 

Reference 

1.920 

2.400 

0.914 

3.200 

 

0.446 

0.407 

0.916 

0.135   

Age     1.027 0.117 

CA 19-9     1.000 0.780 

CEA     1.020 0.149 

CA 125     1.000 0.491 

Albumin  Normal(>35g/l) 

Low (≤ 35g/l) 

17(27.9) 

44(72.1) 

6(42.9) 

8(57.1) 

14(53.9) 

12(46.2) 

Reference 

3.020 

 

0.023 

Bilirubin Normal (< 20 

µmol/l) 

High (≥ 

20µmol/l) 

28(51.9) 

 

26(48.2) 

7(53.9) 

 

6(46.2) 

16(61.5) 

 

10(38.5) 

Reference 

 

1.486 

 

 

0.416 

CA 19-9 Normal (< 37 

units/ml) 

High (≥ 37 

units/ml) 

19(35.2) 

 

35(64.8) 

7(58.3) 

 

5(41.7) 

16(61.5) 

 

10(38.5) 

Reference 

 

2.947 

 

 

0.029 

 

Albumin and CA 19-9 levels were significantly associated with mortality. The odds of dying within 

one year among pancreatic cancer patients with low albumin levels were 3.02 times the odds of 

dying within one year among pancreatic cancer patients with normal albumin levels. Similarly, the 
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odds of dying within one year among pancreatic cancer patients with high CA 19-9 levels are 2.947 

times the odds of dying within one year among pancreatic cancer patients with normal CA 19-9 

levels. (Table 7). 
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Table 8:  Bivariate associations between clinical signs and symptoms with mortality rate 

Variable  Mortality status Chi-square P-value 

 Died N (%) Alive/lost to follow up N 

(%) 

 

Epigastric pain 

No 

Yes 

 

12(14.6) 

70(85.4) 

 

9(16.1) 

47(83.9) 

 

 

0.817 

Back pain  

No 

yes 

 

66(82.5) 

14(17.5) 

 

45(83.3) 

9(16.7) 

 

 

0.900 

Bloating 

No 

yes 

 

76(92.7) 

6(7.3) 

 

52(94.6) 

3(5.4) 

 

 

0.666 

Loss of appetite 

No 

yes 

 

36(43.9) 

46(56.1) 

 

36(66.7) 

18(33.3) 

 

 

0.009 

Early satiety 

No 

Yes 

 

63(76.8) 

19(23.2) 

 

50(89.2) 

6(10.7) 

 

 

0.062 

Nausea and vomiting 

No 

Yes 

 

 

 

42(51.8) 

39(48.2) 

 

 

38(70.4) 

16(29.6) 

 

 

 

0.032 

Fever 

No 

yes 

 

73(92.4) 

6(7.6) 

 

52(94.5) 

3(5.5) 

 

 

0.626 

Tenderness 

No 

yes 

 

66(84.6) 

12(15.4) 

 

48(90.6) 

5(9.4) 

 

 

0.320 

Jaundice 

No 

Yes 

 

38(46.3) 

44(53.7) 

 

29(53.7) 

25(46.3) 

 

 

0.401 

Weight loss 

No 

Yes 

 

30(38.5) 

48(61.5) 

 

32(58.2) 

23(41.8) 

 

 

0.025 

Pale coloured stools 

No 

yes 

 

65(91.6) 

6(8.4) 

 

53(96.4) 

2(3.6) 

 

 

0.272 

Diarrhea 

No 

Yes 

 

71(93.4) 

5(6.6) 

 

50(89.3) 

6(10.7) 

 

 

0.396 

Dark coloured urine 

No 

Yes 

 

 

62(79.5) 

16(20.5) 

 

 

53(98.2) 

1(1.8) 

 

 

 

0.002 

Itchy skin 

No 

Yes 

 

50(64.9) 

27(35.1) 

 

38(70.4) 

16(29.6) 

 

 

0.514 

Fatigue 

No 

Yes 

 

58(76.3) 

18(23.7) 

 

42(79.3) 

11(20.7) 

 

 

0.695 

Epigastric abdominal mass 

No 

Yes 

 

 

63(87.5) 

9(12.5) 

 

 

49(92.5) 

4(7.5) 

 

 

 

0.370 
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There is a significant association between loss of appetite, weight loss, nausea and vomiting, and 

dark or tea coloured urine and mortality among pancreatic cancer patients. There is no significant 

association between the other symptoms and mortality among pancreatic cancer patients. 
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CHAPTER FIVE: DISCUSSION 

5.1 The Clinicopathological Characteristics of Pancreatic Cancer 

The study found that the mean age of the patients was 54.2 years (Table 3). This is relatively similar 

to findings from studies done in Kenya, Malawi, and Zambia, which found a mean age of 58.5, 

52.1, and 55.7 years, respectively (Asombang et al., 2017; Kendig et al., 2013; Muchiri et al., 

2024), thus showing a possible regional pattern.  However, this is slightly younger than what is 

typically observed in HICs, where pancreatic cancer commonly affects individuals over the age of 

65 years (Institute, 2020; Pourshams et al., 2019; Riall, 2009). The relatively younger age observed 

in this study may be due to a high prevalence of genetic mutations since early-onset pancreatic 

cancer is often associated with genetic mutations or environmental factors like chronic pancreatitis 

(Ben-Aharon et al., 2019; Fernandez-del Castillo & Jimenez, 2017; Pourshams et al., 2019).  

However, the presence of genetic factors in our patients needs more genetic studies to establish 

this. 

There were more females (53.6%) as compared to males (46.4%) with pancreatic cancer in this 

study (Table 3). These results were similar to the study done by Muchiri et al in Kenya, where 53% 

and 47% of patients were female and male, respectively(Muchiri et al., 2024). However, studies 

done in Europe, the USA, Asia, South Africa, and Zambia show more predilection for males than 

females (Asombang et al., 2017; Fernandez-del Castillo & Jimenez, 2017; Moshayedi et al., 2022; 

Pourshams et al., 2019; Sanchez & Cheung, 2015). Potential explanations include lifestyle 

differences(e, smoking patterns, obesity), biological differences between different genders in 

different regions, and health-seeking behaviours in different sexes(Lowenfels & Maisonneuve, 

2004).  Furthermore, even where we have more males affected than females, some studies have 

shown the increase in incidence among females to be higher than in men. This has been mostly 

attributed to lifestyle changes(smoking patterns, obesity) (Abboud et al., 2023; Lowenfels & 

Maisonneuve, 2004).  

The commonest clinical symptoms (table 5) reported in this study included mid-epigastric pain 

(84.9%), weight loss (52.9%), jaundice (50%), and loss of appetite (46.4%). These findings were 

relatively similar to those in Kenya, where abdominal pain was the most common presenting 

feature at 73%, and jaundice at 68%(Muchiri et al., 2024). The median duration of these symptoms 

was an average of 3months, which is similar to the studies done in Kenya(Muchiri et al., 2024). 
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Bloating, although less common (6.5%), had the longest average symptom duration, indicating 

that it might be underappreciated by patients and clinicians alike. All these findings also align with 

global data, which notes that non-specific gastrointestinal symptoms are common and contribute 

to diagnostic delays(Park et al., 2021; Walter et al., 2016).  The presence of abdominal pain usually 

in the epigastrium radiating to the back, jaundice, and weight loss should raise a high index of 

suspicion, as noted in our study and other studies(Freelove & Walling, 2006).   

 Most tumours (68%) were located in the head of the pancreas (Table 3). Other sites consisted of 

21.5% in the body, 6.2% in the tail, and 4.6 mixed tumours (tumours in more than one part of the 

pancreas). These results are generally consistent with findings reported by Park et al, van Erning 

et al, which noted the pancreatic head being the most predominant location for pancreatic tumours 

at 60- 81%, 19% involving the body and tail(Park et al., 2021; van Erning et al., 2018). The 

predominance of tumours in the head of the pancreas may facilitate earlier diagnosis in some cases, 

since they may lead to earlier symptoms like jaundice due to obstruction of the common bile duct, 

although many patients still present at advanced stages.  

The most common histological type was Pancreatic Ductal Adenocarcinoma (PDAC), accounting 

for 93.8% of cases, which is consistent with global data recognizing PDAC as the predominant 

form of pancreatic cancer(Kang et al., 2021). For this reason, the term pancreatic cancer is often 

used to refer to pancreatic adenocarcinoma, and the two are often used interchangeably in literature. 

PDAC has the worst prognosis of all the histological variants due to its aggressive nature and 

resistance to therapy (Schawkat et al., 2020). Although several histology report forms didn’t have 

the histological grade, of those that had, most were moderately differentiated at 58.5%), followed 

by poorly differentiated tumours at 31.7%.  This differs from a study done in Kenya (Muchiri et 

al., 2024), which found more well-differentiated tumours as compared to poorly differentiated and 

moderately differentiated tumours. The reasons for these differences are possibly due to 

differences in histological reporting or tumour biology. 

Biochemically, the study found median levels of CA 19-9 of 51.1(table 4). Only 92 patients of the 

138 had CA 19-9 levels in their files, of which 54.3% had elevated levels of this tumour marker. 

CA 19-9 is a tumour marker commonly associated with pancreatic cancer. These tumor markers 

are often used for prognosis and follow-up of treatment.  Generally, normal CA19-9 levels may 

correlate with early pancreatic cancer(Ballehaninna & Chamberlain, 2012). However, CA 19-9 is 
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not cancer-specific, may be elevated in other hepatobiliary diseases, and may remain low even in 

advanced disease in a group of patients that do not express the CA 19-9 (Rawla et al., 2019). This 

highlights the importance of combining biochemical, clinical, and imaging findings for accurate 

diagnosis of this malignancy. 

5.2. The Mortality Rate  

The mortality rate within a year of diagnosis was found to be 69.5%, equivalent to 695 deaths per 

1,000 patients. This high mortality rate underscores the aggressive nature of pancreatic cancer and 

the late presentation of patients with this malignancy, since late presentation is associated with 

high mortality of these patients (Scarpa et al., 2010). Despite available treatment modalities, 

including chemotherapy and surgical interventions such as Whipple’s procedure, distal 

pancreatectomy, the prognosis remains poor. This mortality rate is similar to that from findings 

from, who reported a one-year survival rate of only 32% among patients from Kenyatta hospital, 

Kenya. These results reinforce global observations by Sung et al. (2021) that place the five-year 

survival rate for pancreatic cancer at below 10%. The greatest number (nearly 60%) of deaths 

occurred within the first 3 months after diagnosis, with the highest loss to follow-up also noted 

within the same period. Studies by Muchiri et al in Kenya and Hariharan et al in 51 countries in 

Europe, America, and Asia found a median survival of  3-5 months for advanced metastatic disease 

and 6-10 months for locally advanced disease (Hariharan et al., 2008; Muchiri et al., 2024). The 

high mortality may be attributed to multiple factors, including delayed diagnosis due to the 

nonspecific symptoms, lack of specialized care in peripheral health units, poor access to diagnostic 

imaging, and late-stage presentation. Considering all patients for we were able to establish a TNM 

staging (Table 3), 44.2% and 18.3% of these patients presented in stage IV and stage III, 

respectively. Only 15.9% of patients underwent curative surgery (whipple/distal pancreatectomy), 

similar to the global 15-20% resectability rate (Jiang et al., 2022).  Limited diagnostic resources 

and insufficient awareness among the population may contribute significantly to diagnostic delays.  

This finding carries significant implications for public health policy and clinical management. 

There is a critical need to establish national pancreatic cancer assessment and referral guidelines 

to identify cases earlier. Additionally, investment in specialized cancer care infrastructure and 

public education campaigns could contribute to improved survival rates 
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5.3 The Association between Clinicopathological Characteristics and One-Year Mortality 

Rate 

Our study found weight loss, nausea and vomiting, loss of appetite, tea coloured urine (Table 8), 

low serum albumin levels (OR=3.02, p=0.023), and elevated CA 19-9 levels (OR=2.95, p=0.029) 

(Table 7) were significantly associated with mortality within a year of diagnosis. This is consistent 

with other studies that have described low albumin levels as predictors of mortality of not only 

cancer of the pancreas but also other malignancies(Gupta & Lis, 2010; Siddiqui et al., 2007).  The 

low serum albumin levels usually stem from a number of factors, among which include poor 

nutritional status, dysfunctional protein metabolism, and tumor burden. Albumin plays a role in 

the body’s immune response and immune function. Low levels, therefore, impair the immune 

response, making these patients susceptible to infections and thus contributing to worse outcomes. 

The low serum albumin levels are accompanied by weight loss, which has also been noted in our 

study as one of the significant associations to mortality, with a chi-square P-value of 0.025. CA 

19-9's prognostic value is well established, with elevated levels indicating advanced disease. The 

higher the levels, the more likely the disease is advanced and thus the higher the association with 

mortality (Ballehaninna & Chamberlain, 2012; Usón Junior et al., 2018). The lack of association 

with age, comorbidities, or TNM stage may stem from the small sample size or incomplete staging 

data, reducing statistical power. The non-significant association with metastases (p=0.254) likely 

reflects missing staging data, as 76.8% of deceased patients had metastases.  

5.4 Limitations of the study 

This being a retrospective study, incomplete data in the patients’ files were one of the major 

limitations. The missing data were random for different variables. Files with many missing 

variables were not considered for the study. 

Though carried out in an oncology center, the results may not reflect outcomes in peripheral 

facilities, reducing generalizability.  There are patients with cancer of the pancreas who may not 

reach UCI for management, thereby reducing the external validity of the study. 

The study relied exclusively on medical records from the Uganda Cancer Institute. Some files 

could not be traced for the study, thus having a small sample of files to pick from for this study. 

This prevented randomization of the study to minimize bias and validity of the study. 
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Loss to follow-up may have led to bias in the mortality rate calculation. These participants couldn’t 

be traced by their telephone contacts or through their next of kin as registered at UCI.  

The retrospective study provided an analysis of cancer of the pancreas for the last five years, but 

did not assess the current situation. To address this gap, future prospective cohort studies to better 

understand the clinicopathological characteristics of cancer of the pancreas and their association 

with mortality.  
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CHAPTER SIX: CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

This retrospective chart review of 138 pancreatic cancer patients at UCI (July 2018-june 2023) 

revealed a high mortality rate within a year of diagnosis of 69.5% with 59.4% of deaths occurring 

within 3 months. Patients had a mean age of 54.2 years, with a slight female predominance (53.6%). 

Mid-epigastric pain (84.9%), weight loss (52.9%), and jaundice (50.0%) were common. The 

tumors were most commonly located in the head of the pancreas (68.0%) and were largely of the 

Pancreatic Ductal Adenocarcinoma (PDAC) type (93.8%). Most patients presented with stage IV 

disease (44.2%), reflecting diagnostic delays or aggressiveness of the tumour. Weight loss, nausea 

and vomiting, loss of appetite, low serum albumin levels (OR=3.02), and elevated CA 19-9 

(OR=2.95) were significantly associated with mortality, highlighting their prognostic value. These 

values emphasize pancreatic cancer's aggressive nature in Uganda, driven by late presentation, 

limited resectability (15.9%), and resource constraints. These findings suggest the need for more 

robust, multicentre studies to confirm and explore these trends further. 

6.2 Recommendations 

Based on the above conclusions, the following recommendations are made: 

1. To the Ministry of Health and Uganda Cancer Institute: Initiate early detection 

strategies of the clinicopathological characteristics of pancreatic cancer patients to promote 

early diagnosis. Train primary health providers to recognise early symptoms (e.g, 

Epigastric pain, weight loss, late onset Diabetes Mellitus and refer promptly. (within 12 

months) 

2. To Oncologists and Clinical Researchers: Conduct prospective cohort studies or 

molecular profiling of pancreatic cancer cases to explore underlying factors contributing 

to the high one-year mortality rate, early age of onset within the region, and also address 

single-center limitations (ongoing, within the next 2–3 years). 

3. To Hospital Administrators and Clinicians: Introduce risk stratification protocols for 

clinical use that incorporate weight loss, low serum albumin levels, high CA19-9 levels, 

loss of appetite, nausea, and vomiting to identify high-risk patients at diagnosis. These 

patients could be prioritized for aggressive management or palliative care planning. That 



 

41 
41 

 
 

can help identify high-risk patients who might benefit from more aggressive management, 

only achievable if patients present at an early stage of resectable disease (begin within 6 

months). 
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STATIONARY     

Binders  60 copies 3,000 180,000 

Folders  40 2,000 80,000 

Data collectors/records 
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Data Data entry   500,000 
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reporting 
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