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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Problem 

Cervical cancer is the fourth frequently diagnosed cancer affecting women of reproductive ages 

globally (Bray et al., 2018). According to the data from Global Cancer Incidence, Mortality and 

Prevalence (GLOBOCAN), it was estimated that about 570 000 new cancer cases and 311 000 

deaths worldwide in 2018 (Bray et al., 2018; Ferlay et al., 2019). It is considered as the prominent 

cause of female cancers in Tanzania, contributing to almost 9800 cancer incidence cases with 

approximately 6700 mortality cases in 2018 (Bruni et al., 2019). This accounted for 39.0% of 

cancer incidence cases and 40.6% mortality cases among all women cancers, a higher rate than 

the average global cancer burden (Bray et al., 2018). 

Biomarkers expression significantly contribute in the understanding of cancer pathogenesis, early 

cancer detection, disease severity with an enormous potential towards access to personalized 

medicine (Rusling et al., 2010). A number of biomarkers have been associated to the pathogenesis 

of cervical cancer (Brown et al., 2012; Hwang & Shroyer, 2012; Mishra & Verma, 2010). 

However, the sensitivity and specificity of cancer detection may be improved by using a 

collection of biomarkers that discriminates abnormal cells from normal cells across age groups 

(Ding et al., 2020; Dixon et al., 2017; Peres et al., 2016; Shi et al., 2019; Sun et al., 2019). 

Unfortunately, cyclin-dependent kinase inhibitor (p16) and topoisomerase II-alpha (TOP2A) 

biomarkers are not widely applied in cervical cancer diagnosis in low- and middle-income 

countries (LMICs) including Tanzania. 

However, cell proliferation biomarkers, p16 and TOP2A play significant roles, whereby p16 

protein arrests the G1/S phase by impeding the cyclin-dependent kinase (CDK) (Lambert et al., 

2006; Pandey et al., 2018; Wu et al., 2019) while TOP2A gene codes for TOP2A enzyme which 

is needed for relaxing DNA supercoiled structure during DNA synthesis (Del Moral-Hernández 

et al., 2021; Dixon et al., 2017; Peres et al., 2016). Therefore, this study aimed to investigate the 

usefulness of p16 and TOP2A biomarkers in the diagnosis of dysplastic and malignant alteration 

of cervical epithelium and if they can be of use in predicting the prognosis of cervical 

carcinogenesis in Tanzania. 
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Figure 7: XRD Patterns of BC-650, BC-1-700-30, BC-2-700-30, BC-3-700-30, and BC-3-650-

60. 
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Figure 3: Distribution of clinical presentations among women seeking care at Kilimanjaro 

Christian Medical Centre from 1 May, 2017 to 10 May, 2018 

In contrast, a study conducted in India showed 43% for vaginal discharge, followed by 23% of 

vaginal bleeding as the most common symptoms (Dayal, 2018). These slightly similar findings 

can be associated with early invasive cervical cancer, which is generally asymptomatic (Eble et 

al., 2003). In addition to this, clinical examination findings showed that 47.5% of all women 

seeking care at KCMC from 1 May, 2017 to 10 May, 2018 presented fungating mass that might 

indicate advanced stages of cervical lesions resulting in poor treatment responses. 

In this study, squamous cell carcinoma accounted for 85 (85.9%) of total cervical cancer cases, 

followed by adenocarcinoma which accounted for 8 (8.1%), whilst others were undifferentiated 

carcinoma and neuroendocrine carcinoma. Both cervicitis and endocervical polyps were 

dominant inflammatory conditions, of which each accounted for 15 (45.5%) of all benign cervical 

lesions. On the other hand, mild dysplasia exhibited 7 (63.6%) of all pre-cancerous cervical 

lesions as seen in Table 4 and Fig. 4. 

In contrast, the study conducted in Hawassa district, Southern Ethiopia showed that squamous 

cell carcinoma was the leading cervical lesion, with 83% of cervical cancer (Ameya & Yerakly, 

2017). A potential thought for this similarity might be contributed by limited awareness and 
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screening programs in LMICs. Furthermore, this observed similarity might be caused by the fact 

that most of the cervical lesions have turned cancerous once they are diagnosed. 

Table 4:  Histopathological classification of cervical lesion among women seeking care at 
Kilimanjaro Christian Medical Centre from 1 May, 2017 to 10 May, 2018 

Histopathological classes N (%) % Total 
Benign cervical lesion   

Cervicitis 15 (45.5) 10.1 

Endocervical polyp/ leiomyomatous polyp 15 (45.5) 10.1 

Cervical koilocytosis 1 (3.0) 0.7 

Cervical papilloma 1 (3.0) 0.7 

Nabothian cyst 1 (3.0) 0.7 

Total 33 (100)  

Pre-cancerous cervical lesion   

CIN-1 7 (63.6) 4.7 

CIN-3 3 (27.3) 2.0 

CIN-2 1 (9.1) 0.7 

Total 11 (100)  

Cancerous cervical lesion   

Squamous cell carcinoma 85 (85.9) 57.0 

Adenocarcinoma 8 (8.1) 5.4 

Undifferentiated carcinoma 5 (5.1) 3.4 

Neuroendocrine carcinoma 1 (1.0) 0.7 

Total 99 (100)  

Non-definitive diagnosis 6 (100) 4.0 

Total 149 (100) 100 

  


















































