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Executive summary:   

Background: Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer 

death worldwide. There are two main types of lung cancer, non–small cell lung cancer (NSCLC) and 

small-cell lung cancer (SCLC). Non–small cell lung cancer (NSCLC) accounts for 80% to 85% of 

lung cancer. Even though lung carcinoma is the 6th most frequent malignancy in male based on data 

from Addis Ababa city-based cancer registry, there is lack of published data on demographic, 

clinical, and treatment patterns of non-small cell lung cancers in Ethiopia. 

Objective: To determine the demographic, clinical, and treatment patterns of non-small cell lung 

cancer patients seen in Tikur Anbessa Specialized Referral Hospital, Radiotherapy Center, Addis 

Ababa, Ethiopia, 2017-2020 

Methodology: A retrospective cross-sectional study design on histopathologically confirmed non-

small cell lung cancer patients treated from September 2017 to September 2020. Descriptive 

statistics (mean, SD, frequency, percentage, graph and table) and chi-square results were generated 

by using SPSS version 25. P-value of <0.05 was considered as significant.  

Result: 126 patients were enrolled in the study. There were 67 (53.2%) males and 59 (46.8%) 

females giving a male to female ratio of 1.14:1. The mean age at presentation was 52 years, ranged 

from 24 to 90 years. The majority of the patients presented with cough (103, 81.7%), followed by 

chest pain (40, 31.7%), haemoptysis (21, 16.7%), shortness of breath (18, 14.3%). According to 

AJCC staging of lung cancer 43.7% (55) and 32.5% (41) of the patients were diagnosed with stage 

IVb and IVa diseases, respectively. Ever cigarette smoking was reported in 20 (15.9%) patients. 

20(15.9%) patients had associated co-morbid medical illnesses. Mostly the primary lesion was 

located peripherally in 73% of patients and centrally in 23.8%. The most common histology type was 

adenocarcinoma in 81(64.3%) patients, followed by squamous cell carcinoma in 34(27%). Metastasis 

at the time of diagnosis was recorded in 96(76.2%) of cases. Common sites of metastasis were pleura 

(27.8%) and bone (24.6%), followed by lung, liver, brain and adrenal in 15.9%, 14.3%, 9.5% and 

5.6% of patients respectively. Chemotherapy was given in 87.3% of patients. The intent of 

chemotherapy was palliative in 93.6% patients, neoadjuvant in 3.6% patients and adjuvant in 2.7% 

patients. Radiotherapy was given in 23.2% of patients with the intent of palliative treatment.  

 

Conclusion and Recommendation: The majority of patients with NSCLC seen at TASH are 

presented at advanced stage of disease, with adenocarcinoma as the most common histology type and 

history of smoking in only 16% of the cases. Future studies should examine the causes of lung cancer 

in the country.  
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1, Introduction: 

 

1.1, Background: 

Lung cancers are tumors arising from the respiratory epithelium in the bronchi, bronchioles, and 

alveoli. Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer death 

worldwide (1). About 2.1 million new lung cancer cases are diagnosed each year worldwide (1). 

Lung cancer incidence varies from one geographic region to another for both sex and it is strongly 

related to smoking behaviour (2, 3). In the United States, lung cancer is the second most common 

cancer and the most common cause of cancer-related death in both men and women (4). Gender and 

racial disparities exist in the incidence and mortality for lung cancer with rates highest in men, 

particularly those who are African American. Incidence rates among males remain generally low in 

Africa (1) but the mortality rate is increasing (5).  

 

Smoking tobacco is the main cause of lung cancer, with a latency period between the start of 

smoking and lung cancer of 15-50 years (6). In addition, the number of pack-years, the tar level of 

the cigarettes smoked and the age at initiation of smoking are closely related to lung cancer risk (7). 

The relative risk of smoking is higher for squamous cell carcinoma than for adenocarcinoma (2, 3). 

Other causes of lung cancer are air pollution, occupational exposure to arsenic, asbestos, radon, 

chromium, mustard gas and poly-cyclic hydrocarbons, vitamin A deficiency, indoor radon, family 

history and previous chronic lung diseases, but the effects of smoking are so predominant that trends 

in other exposure seem unlikely to be largely responsible for the changes in incidence. There are two 

main types of lung cancer, non–small cell lung cancer (NSCLC) accounting for 80% to 85% and 

small-cell lung cancer (SCLC) accounting for 15% to 20% (8). NSCLC is further histologically 

subdivided into adenocarcinoma (AC) and squamous carcinoma (SCC), with large cell carcinoma 

(including neuroendocrine lung cancers), sarcomatoid carcinoma, and mixed histologic (e.g., Adeno-

squamous) subtypes being less common. Prior to the 1990s, squamous cell lung carcinoma was the 

most common histologic subtype, particularly among men but currently, Adenocarcinoma is the most 

common histologic subtype of lung cancer in men and women (9).  

 

The management of non-small cell Lung cancer involves many different specialties in 

multidisciplinary team consisting of a pathologist, radiologist, medical oncology subspecialist, 

radiation oncology subspecialist, and thoracic surgeon that contribute to the evaluation and 

management of the patient. Management of NSCLC is based on the stage; extent of disease spread at 
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the time of diagnosis, performance status, histological cell type and molecular biomarker expression 

but also must carefully weigh the impact of baseline pulmonary functional status and comorbidities 

on the patient’s ability to tolerate treatment. Surgery, radiotherapy and systemic therapy (including 

chemotherapy, targeted molecular therapy and immunotherapy) are the three modalities most 

commonly used to treat patients with NSCLC. They can be used either alone or in combination 

depending on disease status. 

 

The management of NSCLC in our center was based on the stage of the disease and performance 

status of the patient. Because of our limited resources,long waiting list for upfront radiotherapy, lack 

of modern radiotherapy machine, lack of molecular and biomarkers analysis and targeted therapies, 

majority of our patients received chemotherapy as palliation therapy. To my knowledge, there is no 

concrete data on the demographic, clinical, and treatment patterns of non-small cell lung cancer in 

Ethiopia. This retrospective study will try to get objective evidence on demography, risk factor, and 

clinical stage at diagnosis and management pattern delivered for non-small cell lung cancer in this 

hospital. 

 

1.2, Statement of the problem: 

Non-small cell lung cancer is an aggressive malignancy with great variability in clinical presentation, 

clinical stages at diagnosis, histological subtypes, and challenging in optimal management. Even 

though lung carcinoma is the 6
th

 most frequent malignancy in male based on data from Addis Ababa 

city-based cancer registry(10), there is no a separate comprehensive study to assess the demographic, 

clinical, and treatment patterns of non-small cell lung cancer. 

Ethiopia is home to a growing population of more than 105 million people and is expected to become 

the ninth most populous country in the world by 2050. The burden of cancer is rising in parallel with 

the population (11). Cigarette consumption which is the main risk factor of lung cancer is also 

increasing in Ethiopia. Cigarette consumption was examined in the 6 African countries from which 

statistics were available. In all of them, it rose steeply between 1967 and 1976 and actually doubled 

in Libya and Ethiopia. The proportion of tobacco smokers has been increasing since the 1960s (20). 

Despite the increment of cancer burden, less attention is still given to prevention, early detection and 

management of cancer. The inadequate attention of governmental organizations, policy makers and 

non-governmental organizations could be due to low awareness on the scale of burden of cancer in 

the country. 
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1.3, Significance of the study: 

This study will provide information on the clinical stages at diagnosis, common presenting clinical 

feature, histopathological types, and possible associated risk factors of non-small lung cancers 

among patients treated in TASH. The study will describe the patterns of treatment delivered for these 

cancers. Moreover, there is lack of awareness on every aspects of cancer in Ethiopia. Due to this, the 

policy makers didn’t give more attention on cancer in general, and lung cancers in particular. So, this 

study will be used as input to policy makers and concerned bodies to increase awareness on non-

small cell lung cancer and to improve prevention and treatment of lung cancer. And finally, this 

study also mainly used to stimulate further research on non-small cell lung cancers. 
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2, Literature review: 

Cancer incidence and mortality are rapidly growing worldwide. The reasons are complex but reflect 

both aging and growth of the population, as well as changes in the prevalence and distribution of the 

main risk factors for cancer, several of which are associated with socioeconomic development (12, 

13). Based on GLOBOCAN 2018 estimates there will be an estimated 18.1 million new cancer cases 

and 9.6 million cancer deaths worldwide in 2018. Throughout the world, lung cancer is the most 

commonly diagnosed cancer with 2.1 million new lung cancer cases which is 11.6% of the total 

cases and the leading cause of cancer death with 1.8 million deaths which is 18.4% of the total 

cancer deaths (1). By sex, lung cancer is the most commonly diagnosed cancer and the leading cause 

of cancer death in males. Among females, lung cancer is the 3
rd

 commonly diagnosed cancer and the 

leading cause of cancer death (1). 

In the United States, lung cancer is the second most common cancer and the most common cause of 

cancer-related death in both men and women. The American Cancer Society estimates 155,870 

people in the United States died of lung cancer in 2017, including 84,590 men and 71,280 women. 

The overall ratio of mortality to incidence is high, with the 5-year survival rate in the United States 

still only 18% (4). Gender and racial disparities exist in the incidence and mortality for lung cancer 

with rates highest in men, particularly those who are African American. In terms of socioeconomic, 

lung cancer demonstrates the largest disparity of all cancers, with the death rate in men five times 

higher for the least educated than for the most educated (4).The highest estimated age-standardized 

lung cancer incidence rates occur in more developed regions of the world, where smoking is more 

prevalent (14). 

 

In Ethiopia, Based on GLOBOCAN 2018, the estimated incidence of cancer is 67,573, including 

21,200 males and 46,373 females. And the estimated number of cancer deaths is 47,954, including 

16,612 males and 31,342 females. Both the incidence and mortality are higher in females. Lung 

cancer is the 5
th

 most frequent cancer in males with an estimated 1,049 new lung cancer cases (1). 

Evidence in lung cancer incidence is not available in Ethiopia. But, based on the data from Addis 

Ababa city-based cancer registry, lung carcinoma was the 6
th

 most frequent malignancy in male (10). 

 

Smoking is the most important modifiable risk factor. More than 50 carcinogens in tobacco smoke 

have been identified, including tobacco-specific N-nitrosamines (TSNAs) formed by nitrosation of 

nicotine during smoking, and polycyclic aromatic hydrocarbons (PAHs) (16-18). Both the number of 

cigarettes smoked per day and the duration of smoking correlate with lung cancer risk, with longer 
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duration in particular being associated with a much higher risk (19). There is a 20-fold variation in 

lung cancer rates by region, which largely reflects the maturity of the tobacco epidemic and 

differentials in the historic patterns of tobacco exposure, including intensity and duration of smoking, 

type of cigarettes, and degree of inhalation (1). In Africa, cigarette consumption was examined in the 

6 African countries from which statistics were available. In all of them, it rose steeply between 1967 

and 1976 and actually doubled in Libya and Ethiopia. The proportion of tobacco smokers has been 

increasing since the 1960s and traditionally only men smoked, but the proportion of female, children, 

and adolescent smokers has been also increasing (20). In one study done in Addis Abeba, in 125 lung 

cancer patients, 25.3% had a prior history of smoking (61). 

 

Although the majority of lung cancers are caused by carcinogens present in tobacco smoke, 

approximately 20% of cases occur in lifetime ―never smokers‖ (<100 cigarettes in their lifetime). 

Due to the number of lung cancer cases overall, lung cancer in never smokers (LCNS) presents a 

huge public health problem, comprising the seventh most common cause of cancer death (21). LCNS 

is more common in women and East Asian ethnicity, has a peak incidence that occurs at a younger 

age, is usually adenocarcinoma, and targets the distal airways (22). The major causes of LCNS 

remain unknown, but environmental carcinogens, increased exposures to smoke from burning of 

charcoal for heating and cooking and second-hand smoke are considered the most likely. second 

hand or passive smoking is associated with lung cancer with relative risk between 1.14 to 5.20 in 

people who had never smoked but who lived with a smoker and passive smoking during childhood 

increased lung cancer risk in adulthood by 3.6-fold (15, 53). It is estimated that approximately 10% 

of worldwide lung cancer cases are at least in part related to occupational exposures (23).Many 

workplace materials have been identified as carcinogens, including, among others, arsenic, asbestos, 

beryllium, cadmium, chromium, nickel, radon, and vinyl chloride. Radon gas was first implicated as 

increasing lung cancer risk in workers in underground uranium mines. The awareness of radon as a 

carcinogen has focused attention on domestic radon gas as a common indoor pollutant. Radon is felt 

to contribute to an estimated 15,000 to 20,000 lung cancer deaths in the United States annually (24). 

 

A slightly greater risk of lung cancer was found among people who consumed at least 30 g/d of 

alcohol than among those who abstained from alcohol (54). Long-term cumulative exposure to 

ambient air pollution could result in lung cancer, such as emissions rich in various polycyclic 

aromatic hydrocarbon compounds, likely through oxidative stress, inflammation, and induction of a 

procoagulatory state. The proportion of lung cancers attributable to urban air pollution in Europe is 

estimated to be 11% (55). Approximately 20–30% of smokers develop COPD and 10–15% develops 
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lung cancer, COPD is by far the most common comorbidity in patients with lung cancer, with a 

varying prevalence between 30 and 70%. Newly diagnosed lung cancer cases were reported to have a 

prevalence of COPD as high as six-fold greater than matched smokers without cancer (56). Never-

smokers with a history of chronic bronchitis, tuberculosis, or pneumonia were found to have an 

increased risk of lung cancer (57, 58). First-degree relatives of patients with lung cancer are at 

increased risk, even after adjusting for smoking habits and individuals with positive family histories 

found to have a RR of 1.84 (95% CI: 1.64–2.05) for developing lung cancer (59, 60). 

 

There are two main types of lung cancer, non–small cell lung cancer (NSCLC) accounting for 80% 

to 85% and small-cell lung cancer (SCLC) accounting for 15% to 20%, are identified based on 

histologic, clinical, and neuroendocrine characteristics (8). NSCLC is further histologically 

subdivided into adenocarcinoma (AC), squamous carcinoma (SCC), large cell carcinoma (including 

neuroendocrine lung cancers), adeno-squamous and sarcomatoid carcinoma (includes pleomorphic 

carcinoma, carcinosarcoma and pulmonary blastoma).Adenocarcinoma is the most common 

histologic subtype, accounting for 30-40% of all lung cancer in men and women (9, 8, 25). Prior to 

the 1990s, squamous cell lung carcinoma was the most common histologic subtype, particularly 

among men. Since then, the incidence of adenocarcinoma rose to be greater than that of squamous 

cell carcinomas in the US, Canada, many European countries, and Japan (26, 27). In one study done 

in Addis Ababa University, the most common histopathological classifications were adenocarcinoma 

in 49 patients (33.6%), and squamous cell carcinoma (SCC) in 28 patients (19.2%) and in 62 patients 

(42.5%), the histology was not specified (61). The higher rates of adenocarcinoma relative to 

squamous cell lung cancer are greater in women (28). Adenocarcinoma commonly occurs in the 

peripheral lung zones, whereas squamous cell carcinoma occurs mainly in central and hilar locations 

(25). 

 

Approximately a quarter of patients with lung cancer are diagnosed at early stage. These patients are 

typically symptom-free; their cancers are identified incidentally during evaluation of unrelated 

issues. And more than half of patients have advanced lung cancer at the time of diagnosis. These 

patients typically come to attention because of symptoms related to the primary tumour, metastasis to 

distant sites, or paraneoplastic syndromes (29). In a Surveillance Epidemiology and End Results 

(SEER) analysis involving all lung cancer histology, 15% of all cases of lung cancer were localized 

to the primary site at initial diagnosis; 22% had regional lymph node spread and 56% distant 

metastasis; and the remaining 7% were stage unknown (30). In non–small cell lung cancer (NSCLC), 
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half the patients present with localized or locally advanced disease and half with advanced disease 

(31).  

 

Signs and symptoms of lung cancer directly reflect the patient’s local, regional, or distant pattern of 

spread. The most common pulmonary symptoms are cough, haemoptysis, dyspnoea, and chest pain 

(32). Cough is present in 50% to 75% of lung cancer patients at presentation and occurs most 

frequently in patients with squamous cell because of their tendency to involve central airways. 

Tumour eroding into a blood vessel or bleeding from the neo-vasculature supplying the tumour may 

lead to haemoptysis, which is a presenting symptom in approximately 25% of patients. If tumour 

blocks airflow through a portion of the lung, shortness of breath may develop and is identified at 

presentation in approximately 25% of cases. Chest pain is present in approximately 20% of patients 

presenting with lung cancer. Pain may be attributed to direct extension to the mediastinum, parietal 

pleura, or chest wall (33). Primary tumours arising within the superior sulcus may produce the 

classic Pancoast syndrome manifested by shoulder pain, Horner syndrome, and brachial plexopathy. 

Pancoast syndrome is most commonly caused by NSCLC. 

 

Symptoms related to metastatic disease may be constitutional or organ related. The most common 

sites of NSCLC metastases are the brain, bone, liver, adrenals, and lung, although any organ can be 

affected (34). Focal neurologic symptoms, persistent headache, bony pain, unexplained weight loss, 

anorexia, or fatigue should raise the suspicion for metastatic disease. Likewise, laboratory 

abnormalities such as anaemia, liver function test abnormalities, or hypercalcemia should raise 

concern for distant spread (29). 

 

In most patients, an experienced clinician can make a clinical diagnosis of lung cancer with a high 

degree of reliability (>95%).The main factors that contribute to this are the risk factors for 

development of lung cancer e.g., age, smoking history, family history, presence of significant COPD, 

the clinical presentation, and the radiographic appearance of the lesion on CT (35).In patients with a 

high suspicion of lung cancer, a biopsy can confirm the diagnosis, but in this situation, the false 

negative rate of a nonspecific diagnosis is approximately 20% (36); therefore, a surgical biopsy 

should be pursued unless the patient is too high risk (37). When doing a tissue biopsy, it is crucial to 

obtain enough tissue for histologic and molecular characterization (36). 

 

Assessing the tumour stage is a critical aspect of the evaluation of all patients known or suspected of 

having lung cancer. Clinical stage is determined by all information available before any definitive 
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treatment. This involve history and physical examination, imaging studies or may involve invasive 

biopsies or surgical procedures with sampling the primary tumour, intrathoracic lymph nodes, pleural 

fluid, or extra thoracic sites (38). Pathologic stage is determined only if surgical resection with intent 

to cure is performed. Clinical stage drives the initial treatment decisions, and thus, it is imperative 

that the process of defining the clinical stage be performed rigorously. 

 

If the clinical evaluation is negative for distant metastasis, the incidence of finding occult distant 

metastases detectable by imaging varies according to the clinical intrathoracic stage. For clinical 

stage I by CT with a negative clinical evaluation, the incidence of finding true distant metastases is 

approximately 5% (35, 39-42), and the incidence of detecting a false-positive finding of a distant 

metastasis is actually higher. In patients with clinical stage III (N2), the incidence of finding occult 

disease is 25% to 30% (35, 39-42). For clinical stage II, there is less data but the incidence appears to 

be 15% to 20% (35, 40). Therefore, in clinical stage II or III patients imaging for distant metastases: 

PET and brain MRI with and without contrast should be done, although an abdominal/pelvic CT, 

bone scan, and brain CT with contrast is reasonable if PET is not available or brain MRI is not 

possible. 

 

If there are no distant metastases, the status of the mediastinal nodes becomes critical in determining 

the right treatment strategy. Much information is already available from the CT scan. There are 

multiple techniques to invasively confirm the presence or absence of N2, 3 involvement. These 

include traditional mediastinoscopy, video mediastinoscopy, endobronchial ultrasound and needle 

aspiration (EBUS-NA), oesophageal ultrasound and needle aspiration (EUS-NA), simple ―blind‖ 

transbronchial needle aspiration (TBNA) and video-assisted thoracic surgery (VATS).The technique 

and thoroughness of how the procedure is done probably has a major impact on the reliability of the 

results (43). 

 

Molecular testing on tumour specimens should be performed on all non-squamous tumours and 

squamous tumour samples from patients who were never-smokers, had small biopsies, or mixed 

histology. Mutational testing should include assays for EGFR, ALK, ROS1, and BRAF, as these all 

currently have therapeutic indications (44). Additionally, all NSCLC should be assessed for tumour 

expression of PD-L1 (45). 

 

Lung cancer management involves many different specialties in multidisciplinary team consisting of 

a pulmonology subspecialist, medical oncology subspecialist, radiation oncology subspecialist, and 
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thoracic surgeon that contribute to the evaluation and management of the patient.management of 

NSCLC is based on the stage, extent of disease spread at the time of diagnosis, performance status, 

histological cell type and molecular biomarker expression but also must carefully weigh the impact 

of baseline pulmonary functional status and comorbidities on the patient’s ability to tolerate 

treatment. Surgery, radiotherapy and systemic therapy are the three modalities most commonly used 

to treat patients with NSCLC. They can be used either alone or in combination depending on disease 

status. 

 

The standard of care for operable patients with stage I and stage II disease are complete surgical 

resection with the possible addition of adjuvant chemotherapy (46). The type of surgery could be 

lobectomy, pneumonectomy, wedge resection or segmentectomy.  

For medically inoperable patients, stereotactic body radiation therapy (SBRT) is an excellent 

treatment option (47). For stage III patients, a significant amount of controversy exists regarding 

optimal management. For select patients with stage IIIA disease at diagnosis who are candidates for 

surgical resection, neoadjuvant chemotherapy or chemoradiotherapy is often used (48). For patients 

with unresectable stage III disease, the standard approach is concurrent chemoradiotherapy for fit 

patients or sequential chemotherapy and radiotherapy for patients who cannot tolerate concurrent 

treatment (49). 

For stage IV patients without significant local presenting symptoms or need for urgent radiation, 

systemic therapy is the standard initial treatment approach. For stage IV patients with significant 

local presenting symptoms requiring urgent radiotherapy, such as SVC obstruction, haemoptysis, or 

cord compression, palliative radiotherapy followed by systemic therapy is the preferred treatment 

approach. Systemic therapy includes chemotherapy, targeted therapy and immunotherapy. Molecular 

targeted therapy is the standard first-line treatment for patients with these identified driver mutations 

(50, 51), whereas systemic platinum-based cytotoxic chemotherapy is the standard treatment for 

patients without EGFR mutations or ALK rearrangement or those with unknown mutation status 

(52). For patients with stage IV disease, owing to the poor prognosis, a detailed discussion of the 

goals of care with consideration of early referral to hospice is part of the initial treatment approach. 
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3, Objectives  

3.1, General objective: 

 To determine the demographic, clinical, and treatment patterns of non-small cell lung cancer 

patients seen in Tikur Anbessa Specialized Referral Hospital, Radiotherapy Center, Addis 

Ababa, Ethiopia from September 2017 to September 2020 

 

3.2, Specific objectives 

 To assess the demographic characteristic of non-small cell lung cancer 

 To assess the common risk factors of non-small cell lung cancer 

 To assess the histologic subtypes and primary location of non-small cell lung cancer 

 To assess the clinical stage at initial presentation 

 To determine the patterns of treatment delivered to non-small cell lung cancer 
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4, Methodology 

4.1, Study Area: 

The study was conducted in Tikur Anbessa Specialized Hospital Radiotherapy center. It was 

established 26 years back with the help of International Atomic Energy Agency (IAEA) and 

currently has two Cobalt 60 teletherapy units; one Linac accelerated teletherapy installed recently 

and one HDR Brachytherapy unit mainly used for gynecologic malignancy. 

In the center, eight consultant oncologists, three medical physicists, and eight radiotherapists are 

currently working. The center has started speciality training in clinical oncology since 2013 and 

currently forty-two residents are under training. Activities include inpatient admission for 

chemotherapy and outpatient clinic for new patient evaluation, radiotherapy planning and treatment 

and follow up. 

 

 

4.2, Study design: 

Institution based Retrospective cross-sectional study design was used. 

4.3, Sources of data: 

Data was collected from patient charts and log books. 

4.4, Source population: 

All cancer cases treated at TASH, Radiotherapy center between September 2017 and September 

2020. 

4.5. Study population: 

All cases of histopathologically confirmed non-small cell lung cancer patients whose charts were 

found between September 2017 and September 2020. 
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4.6, Inclusion criteria: 

Patients with pathologically confirmed non-small cell lung cancer 

4.7, Exclusion criteria: 

 Inadequate data 

 Diagnosis not confirmed by histopathology  

 Cancer of two or more primary site 

 

4.8, Variables: 

Independent variables 

 Age 

 Sex 

 Place of living 

 Risk factors (cigarette smoking, family history, previous RT to chest, 

other) 

 Comorbidity (DM, HTN, COPD, HIV) 

 Pathologic subtype 

 Performance status 

 Laterality (right, left, other)  

 Tumour location 

 Tumour size 

 TNM stage 

 Molecular status (positive, negative, unknown) 

Dependent variables 

 Type of surgery 

 Type of chemotherapy 

 Type of radiotherapy 

 Type of targeted therapy 

4.9, Sample size determination and sampling procedure: 

All cases of histopathologically confirmed non-small cell lung cancer patients that fulfil the inclusion 

criteria whose charts were found between September 2017 and September 2020 were included in the 

study. 
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4.10, Data collection tools and procedures: 

Two days training was given on the purpose of the study and data extraction techniques for data 

collectors. Data was collected by the data collectors using a pretested and structured questionnaire 

from the patient medical record chart. The collecting team was consisted of two chart finders from 

chart room; two oncology residents and one supervisor. The chart was collected based on the HMIS 

record and all the cards that lack the inclusion criteria and fulfil the exclusion criteria were returned. 

Data collection process was supervised by the advisor. 

4.11, Data management and Quality assurance: 

The collected data were checked daily for completeness and accuracy. The completed questionnaires 

were placed in a protected place. 

4.12, Data processing and analysis: 

Data was coded and analyzed using SPSS version 25. Basic descriptive analyses like frequency, 

proportion mean and median was done. Results are presented by tables, figures and statements. 

Association between variables have been done by the Chi-Square Test of association and P-value of 

<0.05 was considered as significant. 

4.13, Ethical consideration: 

Ethical approval was obtained from the ethical review board off Addis Ababa University College of 

health science. Confidentiality of the information was maintained throughout the study by excluding 

names as identification in the data extraction form and the data was used only for the purpose of the 

proposed study. In addition, health care professionals from the cancer treatment centre extract the 

data from medical records respecting the confidentiality. 

4.14, Dissemination of results: 

The study finding will be submitted to the department of oncology, AAU-CHS. Publication of the 

result on scientific journals will be considered through peer review and presentations on different 

meetings and conferences. 
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5, Results: 

5.1, Socio-demographic pattern of patients, clinical presentation, stage, risk factors, and co-

morbid medical conditions 

 

A total of 168 patients were treated as NSCLC in our radiotherapy center during the study period. 42 

patients were excluded from the study due to incomplete data in 4 patients, 2 because of associated 

secondary primary and 36 patients because of no pathology report. Thus, 126 patients were enrolled 

in the study representing 75% of the cases. There were 67 (53.2%) males and 59(46.8%) females 

giving a male to female ratio of 1.14:1 (table 1). The mean age at presentation was 52 (SD=13.1, 

ranged from 24 to 90 years) (histogram 1). 99 (83.2%) of the patients were married and 11(9.2%) 

were widow at the time of the study (table 2). 40 (42.6%) were housewives and 22(23.4%) were 

farmers in occupation (table 3) and 22(17.5%) came from the rural part of the country (table 1). The 

majority of the patients 58(46%) came from Addis Ababa and the remaining 33(26.2%), 16(12.7%) 

and 14(11.1%) came from Oromia, Amhara and SNNPR region respectively (bar chart 1). The 

majority of patients presented 44 (34.9%) between 3-6 months compliant (bar chart 2). The majority 

of the patients 103(81.7%) presented with cough followed by chest pain 40(31.7%), haemoptysis 

21(16.7%), shortness of breath 18(14.3%). Asymptomatic presentation was recorded in 1(0.8%) 

patient (table 4). ECOG performance status of I and II was recorded in 81(64.3%) and 37(29.4%) of 

the patients respectively (table 1). According to AJCC staging of lung Cancer the majority of 

patients, 55 (43.7%) and 41(32.5%) was stage 4b and 4a respectively (bar chart 3). 

 

Ever cigarette smoking was reported in 20(15.9%) patients (table 1) and 50% of smokers took >= 30 

packs a year. 20(15.9%) patients had associated co-morbid medical illnesses, such as hypertension in 

11 patients, diabetic Mellitus in 8 patient and HIV infection in 1 patients (table 1). 28(22.2%) of 

patients were treated for pulmonary TB before they were diagnosed as non-small cell lung cancer 

(table 1)  
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Table 1- Distribution of NSCLC patients treated in Tikur Anbessa referal hospital from 2017-2020 

in term of gender, address, PS, risk factor and comorbidity status. 

 

 

Histogram 1 – Age distribution of  NSCLC patients treated in Tikur Anbessa referal hospital from 

2017-2020. 
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Table 2- Marital status of NSCLC patients treated in Tikur Anbessa referal hospital from 2017-2020. 

Marital Status 

Number of 

patients  Percentage 

married 99 83.2 

single 6 5.0 

widow 11 9.2 

divorced 3 2.5 

Total 119 100.0 

 

Table 3 – Occupational status of NSCLC patients treated in Tikur Anbessa referal hospital from 

2017-2020. 

Occupational status Number of patients Percentage 

house wife 40 42.6 

farmer 22 23.4 

merchant 7 7.4 

nurse 3 3.2 

student 1 1.1 

office work 4 4.3 

driver 3 3.2 

pension 1 1.1 

police 2 2.1 

teacher 2 2.1 

journalist 1 1.1 

Construction 1 1.1 

judge 1 1.1 

sugar factory 2 2.1 

cleaner 1 1.1 

metal factory 1 1.1 

arm industry 1 1.1 

wood craft 1 1.1 

Total 94 100.0 
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Bar Chart 1- Regional distribution of NSCLC patients treated in Tikur Anbesa referral hospital 

from 2017-2020 

 

 

Bar chart 2- Duration of symptoms of NSCLC at initial presentation in patients treated at Tikur 

Anbesa referral hospital from 2017-2020 
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Table 4 - Initial clinical presentation of NSCLC patients treated in Tikur Anbessa referal hospital 

from 2017-2020. 

Initial clinical presentation 

Number of 

patients percentage 

History of cough at 

presentation(n=126) 

103 81.7 

History of hemoptysis at 

presentation(n=126) 

21 16.7 

asymptomatic at 

presentation(n=126) 

1 0.8 

History of dyspnea at 

presentation(n=126) 

18 14.3 

other manifestation at 

presentation(n=126) 

13 10.3 

History of chest pain at 

presentation(n=126) 

40 31.7 

 

 

Bar chart 3- TNM group staging at initial diagnosis in NSCLC patients treated at Tikur Anbesa 

referral hospital from 2017-2020 
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5.2, Pathological pattern 

The primary tumor size was >7cm in 49(44.5%) of patients, followed by 5-7cm and 3-5cm in 

27(24.5%) and 27(24.5%) of patients respectively (table 5). Mostly the primary lesion was located 

peripherally in 92(73%) of patients and in 30(23.8%) centrally (chart 1). Left lung and right lung 

involvement was occurred in 59(46.8%) and 58(46%) respectively (chart 2). Based on lung lobe 

involvement by the tumor; left lower lobe, left upper lobe, right upper lobe and right lower lobe were 

involved in 30(23.8%), 29(23%), 21(16.7%) and 21(16.7%) respectively (table 6). The most 

common histology type was adenocarcinoma in 81(64.3%) patients, followed by squamous cell 

carcinoma in 34(27%) patients (table 7). Only in 17 patients was histology sub-type reported and out 

of these 5 patients have papillary sub-type, 2 acinar, 2 solid and 2 keratinizing SCC (table 8). Most 

of the tumors 114(90.5%) had unknown grade status on the pathological report (table 9). 

Metastasis at the time of diagnosis was recorded in 96(76.2%) of cases (chart 3). common sites of 

metastasis were pleura (27.8%) and bone (24.6%), followed by lung, liver, brain and adrenal in 

15.9%, 14.3%, 9.5% and 5.6% of patients respectively (table 10). 

 

Table 5- Primary tumour size of NSCLC at initial presentation in patients treated at Tikur Anbesa 

referral hospital from 2017-2020 

Tumour size Number of patients  Percentage 

0-2 cm 1 0.9 

2-3 cm 6 5.5 

3-5 cm 27 24.5 

5-7 cm 27 24.5 

>7 cm 49 44.5 

Total 110 100.0 
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23.80% 

73% 

3.20% 

Chart 1- Primary location of NCLC at initial clinical presentation in 

patients treated at Tikur Anbesa referral hospital from 2017- 2020    

central

peripheral

diffuse

46% 

46.80% 

7.10% 

Chart 2- Tumor laterality of NSCLC at initial clinical presentation in 

patients treated in Tikur Anbesa referral hospital from 2017-2020 

right lung

left lung

bilateral
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Table 6- Distribution of lung lobes involvement by NSCLC in patients treated at Tikur Anbesa 

Referral Hospital from 2017-2020  

Lunge lobes 

Number of 

patients Percent 

left lower lobe 30 23.8 

left upper lobe 29 23.0 

right lower lobe 21 16.7 

right mid lobe 15 11.9 

right upper lobe 21 16.7 

diffuse 10 7.9 

Total 126 100.0 

 

Table 7- Common histologic types of NSCLC patients treated in Tikur Anbesa Referral Hospital 

from 2017-2020  

Histologic types 

Number of 

patients  Percentage 

Adenocarcinoma 81 64.3 

Squamous cell carcinoma 34 27.0 

Large cell carcinoma 6 4.8 

Adenosquamous 3 2.4 

Pleomorphic carcinoma 2 1.6 

Total 126 100.0 

 

Table 8 - Histologic sub type of NSCLC in patients treated at Tikur Anbesa Referral Hospital from 

2017-2020  

Histologic subtype  Frequency Percentage 

mucinous 1 5.9 

mixed 1 5.9 

lipidic 1 5.9 

papillary 5 29.4 

acinar 2 11.8 
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keratinizing 2 11.8 

micropapillary 1 5.9 

bronchioalveolar 1 5.9 

solid 2 11.8 

non-keratinizing 1 5.9 

Total 17 100.0 

 

 

Table 9 - Histology grade of NSCLC in patients treated at Tikur Anbesa Referral Hospital from 

2017-2020  

Histology grade  Frequency Percent 

well differentiated 4 3.2 

moderately differentiated 4 3.2 

poorly differentiated 4 3.2 

not mentioned 114 90.5 

Total 126 100.0 

 

 

 

76.20% 

23.80% 

Chart 3- presence of metastasis at initial clinical presentation in 

NSCLC patients treated at Tikur Anbesa from 2017-2020 

yes

no
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Table 10 – Common metastatic sites of NSCLC in patients treated at Tikur Anbesa Referral Hospital 

from 2017-2020  

Site of Metastasis 

Number of 

patients Percentage 

presence of metastasis to 

plueral 

35 27.8 

presence of metastasis to lung 20 15.9 

presence of metastasis to liver 18 14.3 

presence of metastasis to bone                 31 24.6 

presence of metastasis to brain 12 9.5 

presence of metastasis to 

adrenal 

7 5.6 

 

5.3, Pattern of diagnosis and clinical care 

5.3.1 Diagnosis  

The diagnosis of non-small cell lung cancer was commonly confirmed pathologically by image 

guided core needle biopsy in 47(37.3%), FNAC in 25(19.8%) and broncoscopic biopsy in 23(18.3%) 

of Patients (table 10).  The tissue diagnosis was acquired from the primary tumour site in 109(86.5%) 

and from metastatic site in 17(13.5%) of patients (table 11). Initial diagnostic workup including 

CXR, chest CT-Scan, Abdominal U/S, Abdominal CT scan, Brain CT-Scan and Brain MRI were 

recorded in 23.8%, 100%, 91.3%, 11.1%, 3.2%, and 8.7% of the patients respectively (table 12). No 

molecular biomarker like EGFR mutation, ALK rearrangement, ROS-1 rearrangement, BRAF 

V600E mutation or PD-L1expression was done in any of patients.   

Table 10 - Procedures used to confirm histopathology of NSCLC in patients treated at Tikur Anbesa 

Referral Hospital from 2017-2020  

Biopsy procedure Frequency Percentage 

FNAC 25 19.8 

Thoracentesis 10 7.9 

Open biopsy 19 15.1 

Broncoscopic biopsy 23 18.3 

Image guided core needle biopsy 47 37.3 

BAL 2 1.6 

Total 126 100.0 
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Table 11 – Sites where tissue diagnosis acquired from to diagnose NSCLC in patients treated at 

Tikur Anbesa Referral Hospital from 2017-2020 

Tumour sites Frequency Percentage 

primary tumor site 109 86.5 

metastatic site 17 13.5 

Total 126 100.0 

 

Table 12 - Initial Workup done to diagnose NSCLC in patients treated at Tikur Anbesa Referral 

Hospital from 2017-2020  

Imaging modality  Frequency percentage 

Chest x-ray 30 23.8% 

Chest CT-Scan 126 100% 

Abdominal CT-Scan 14 11.1% 

Abdominal U/S 115 91.3% 

Brain CT-Scan 4 3.2% 

Brain MRI 11 8.7% 

 

5.3.1 Clinical care 

Surgery was done in 16(12.8%) of patients with the intent of curative treatment (table 13). The type 

of surgery done was; lobectomy, pneumonectomy, wedge resection and other type of surgery in 

6(37.5%), 5(31.3%), 3(18.8%) and 2(12.5%) respectively (table 13). Chemotherapy was given in 

110(87.3%) of patients (table 13). The intent of chemotherapy was palliative in 103(93.6%) patients, 

neoadjuvant in 4(3.6%) patients and adjuvant in 3(2.7%) patients (table 13). The commonly used 

chemotherapy regimens are cisplatin with paclitaxol in 54(49.1%) patients, carboplatin with 

paclitaxol in 42(38.2%) patients and gemicitabine with cisplatin in 11(10%) patients (table 14). 

Radiotherapy was given in 29(23.2%) of patients with the intent of palliative treatment (table 13). 

The dose of radiotherapy was different based on the site and indication of radiotherapy. Supportive 

care as primary treatment was decided in 15 (11.9%) of patients with pain management using 

morphine, dexamethasone and therapeutic thoracentesis (table 13). No targeted therapy was used in 

any of the patients. 
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Table 13 –Type of treatment given and the intent of the treatment in NSCLC patients treated in 

Tikur Anbesa referral hospital from 2017-2020 

Type of primary 

treatment 

Category of treatment Number of 

patients treated 

Percent of 

treated patients 

Surgery done(n=125) yes 16 12.8 

Type of surgery 

done(n=16) 

Lobectomy  6 37.5 

Pneumonectomy 5 31.2 

Wedge resection 3 18.8 

Others 2 12.5 

Chemotherapy 

given(n=126) 

yes 110 87.3 

Intent of chemotherapy 

(n=110) 

Adjuvant chemotherapy 3 2.7 

Neoadjuvant chemotherapy 4 3.6 

Palliative chemotherapy 103 93.6 

Radiotherapy given 

(n=125) 

yes 29 23.2 

Supportive 

care(n=126) 

yes 15 11.9 

 

 

Table 14 – Commonly prescribed chemotherapy regimen for NSCLC patients in Tikur Anbesa 

referral hospital from 2017-2020 

Chemotherapy  Frequency Percentage 

cisplatin 1 0.9 

gemicitabin/carboplatin 1 0.9 

5-FU/cisplatin 1 0.9 

gemicitabine/cisplatin 11 10.0 

carboplatin/paclitaxel 42 38.2 

cisplatin/paclitaxel 54 49.1 

Total 110 100.0 
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5.5, Association analysis 

There is strong evidence of relationship between cigarette smoking and sex (chi-square=20.935, 

df=1, p<0.001). This study also indicated a strong evidence of relationship between histology type 

(SCC and Adenocarcinoma) and primary location of the lesion (central or peripheral) (chi-square 

=20.328, df=1, p<0.001). This study also indicated a strong evidence of relationship between the 

primary tumour size >3cm and metastatic presence (chi-square=11.452, df=2, p<0.003). 
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6, Discussion: 

Throughout the world, lung cancer is the most commonly diagnosed cancer with 2.1 million new 

lung cancer cases which is 11.6% of the total cases and the leading cause of cancer death with 1.8 

million deaths which is 18.4% of the total cancer deaths (1). By sex, lung cancer is the most 

commonly diagnosed cancer and the leading cause of cancer death in males. Among females, lung 

cancer is the 3
rd

 commonly diagnosed cancer and the leading cause of cancer death in the world 

(1).In Ethiopia, lung cancer is the 5
th

 most frequent cancer in males with an estimated 1,049 new 

lung cancer cases (1). And based on the data from Addis Ababa city-based cancer registry, lung 

carcinoma was the 6
th

 most frequent malignancy in male (10). 

In our study, the majority of the patients were in a relatively younger age group, the ages ranged 

from 24 to 90 years. The median and mean age at presentation was 53 and 52 respectively. The male 

to female ratio was 1.14:1, which is different from United State where the incidence is higher for 

males because smoking is more prevalent (4). In our study, ever cigarette smoking was reported in 

only 20(15.9%) patients and all of them where male. This was lower than the study done in Addis 

Ababa University where history of cigarette smoking in lung cancer patients was 25.3% (61). The 

causes of LCNS could be increased exposures to smoke from burning of charcoal for heating and 

cooking, environmental carcinogens and second-hand smoke. Since 40 (42.6%) were housewives 

and 22(23.4%) were farmers in occupation and 22(17.5%) came from the rural part of the country 

where burning charcoal for heating and cooking is common.  

Both the number of cigarettes smoked per day and the duration of smoking correlate with lung 

cancer risk, with longer duration in particular being associated with a much higher risk (19). 

Approximately 10% of worldwide lung cancer cases are at least in part related to occupational 

exposures (23). In this study, we could not determine the association between NSCLC and smoking 

and occupational exposure. Newly diagnosed lung cancer cases were reported to have a prevalence 

of COPD as high as six-fold greater than matched smokers without cancer and COPD is by far the 

most common comorbidity in patients with lung cancer, with a varying prevalence between 30 and 

70% (56). In our study, 20(15.9%) patients had associated co-morbid medical illnesses, such as 

hypertension in 11 patients, diabetic Mellitus in 8 patient and HIV infection in 1 patients. 28(22.2%) 

of patients were treated for pulmonary TB before they were diagnosed as non-small cell lung cancer. 

No patient was diagnosed to have COPD as a comorbidity, which could be related to the low 

incidence of cigarette smoking. 
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In our study, The most common histology type of NSCLC was adenocarcinoma in 81(64.3%) 

patients, followed by squamous cell carcinoma in 34(27%) patients, which is consistent with the 

finding in US, Canada, many European countries, and Japan, where, the incidence of 

adenocarcinoma rose to be greater than that of squamous cell carcinomas (26, 27). There is strong 

evidence of relationship between histology type (SCC and Adenocarcinoma) and primary location of 

the lesion (central or peripheral) (chi-square =20.328, df=1, p<0.001). Adenocarcinoma commonly 

occurs in the peripheral lung zones, whereas squamous cell carcinoma occurs mainly in central 

locations. 

Based on SEER analysis involving all lung cancer histology, 15% of all cases of lung cancer were 

localized to the primary site at initial diagnosis; 22% had regional lymph node spread and 56% 

distant metastasis; and the remaining 7% were stage unknown (30). In non–small cell lung cancer 

(NSCLC), half the patients present with localized or locally advanced disease and half with advanced 

disease (31). In our study, metastasis at the time of diagnosis was recorded in 96(76.2%) of cases. 

According to AJCC staging of lung Cancer the majority of patients, 55 (43.7%) and 41(32.5%) was 

stage 4b and 4a respectively. The majority of the patients 103(81.7%) presented with cough followed 

by chest pain 40(31.7%), haemoptysis 21(16.7%), shortness of breath 18(14.3%). 

In patients with a high suspicion of lung cancer, a biopsy can confirm the diagnosis, but in this 

situation, the false negative rate of a nonspecific diagnosis is approximately 20% (36); therefore, a 

surgical biopsy should be pursued unless the patient is too high risk (37). When doing a tissue 

biopsy, it is crucial to obtain enough tissue for histology and molecular characterization (36). In our 

study, most of our patients presented with distance metastasis. The diagnosis of non-small cell lung 

cancer was commonly confirmed pathologically by image guided core needle biopsies in 47(37.3%), 

FNAC in 25(19.8%) and broncoscopic biopsy in 23(18.3%) of Patients and the tissue diagnosis was 

acquired from the primary tumour site in 109(86.5%) and from metastatic site in 17(13.5%) of 

patients. Molecular characterization was not done in any of the patients because such investigation 

modalities are not available in Ethiopia. 

NSCLC management involves many different specialties in multidisciplinary team. Management is 

based on the stage; extent of disease spread at the time of diagnosis, performance status, histological 

cell type and molecular biomarker expression but also must carefully weigh the impact of baseline 

pulmonary functional status and comorbidity on the patient’s ability to tolerate treatment. Surgery, 

radiotherapy and systemic therapy are the three modalities most commonly used to treat patients with 

NSCLC. They can be used either alone or in combination depending on disease status. The standard 
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of care for operable patients with stage I and stage II disease are complete surgical resection with the 

possible addition of adjuvant chemotherapy (46). However, most of the patients we see in our 

environment present late with advanced disease at the time of diagnosis. In this study, Surgery was 

done in 16(12.8%) of patients with the intent of curative treatment. The type of surgery done was; 

lobectomy, pneumonectomy, wedge resection and other type of surgery in 6(37.5%), 5(31.3%), 

3(18.8%) and 2(12.5%) respectively. Chemotherapy was given in 110(87.3%) of patients. The intent 

of chemotherapy was palliative in 103(93.6%) patients. Radiotherapy was given in 29(23.2%) 

patients, all of them with the intent of palliative treatment. For stage IV patients with significant local 

presenting symptoms requiring urgent radiotherapy, such as SVC obstruction, haemoptysis, or cord 

compression, palliative radiotherapy followed by systemic therapy is the preferred treatment 

approach. Lack of accessibility to radiotherapy and other targeted therapies, such as drugs that act on 

EGFR, ALK, ROS1, and BRAF may have resulted most of our patients to be treated with the intent 

of sub optimal palliative treatment. For patients with stage IV disease, owing to the poor prognosis, a 

detailed discussion of the goals of care with consideration of early referral to hospice is part of the 

initial treatment approach. In this study, supportive care as primary treatment was decided in 15 

(11.9%) of patients with pain management using morphine, dexametasone, therapeutic thoracentesis 

and others. 
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7, Conclusions and Recommendations: 

7.1, Conclusion 

The study has shown non-small cell lung cancer affects a diverse group of patients in terms of age, 

sex, place of living, marital status and occupation. Cigarette smoking history was found in 16% of 

NSCLC patients. Being 46.8% of patient females and 42.6% house wife the risk of charcoal indoor 

smoking could be entertained. Adenocarcinoma was most common histology type of NSCLC 

followed by SCC. There is also a strong relationship between cigarette smoking and sex, between 

histology type and primary location of the lesion and between primary tumour size greater than 3cm 

and presence of metastasis. The majority of the patients had an advanced stage of illness which 

required palliative care with combination of chemotherapy, radiotherapy and supportive care to 

improve quality of life. 

 

7.2, Recommendation 

The principal investigators recommend that public and health provider awareness programs on 

environmental and cigarette smoking as a major risk factors for NSCLC have to be done. Future 

studies should be done to examine the causes of lung cancer in the country. Awareness creation on 

early detection and treatment should be done. In addition to the available treatment modality, 

additional medications like targeted therapy and immunotherapy drugs should be available since 

most of our patients present at late stage. 

 

7.3, Limitation of study 

 The cases registered on logbooks and patient charts were discordant for many patients resulting 

in many patients to be discarded. 

 Incomplete data on histopathology subtype and grades and treatment given were seen in the 

majority of the cases. 

 This is a retrospective study which is less powerful than a prospective study 

 

 

 

 

 



31 
 

References 

 

1. Bray et al global cancer statistics 2018: GLOBOCAN estimates of Incidence and Mortality 

Worldwide for 36 Cancers in 185 Countries CA Cancer J Clin. 2018 Nov;68(6):394-424. doi: 

10.3322/caac.21492. 

2. Simonato L, Agudo A, Ahrens W, et al. Lung cancer and cigarette smoking in Europe: an 

update of risk estimates and an assessment of inter-country heterogeneity. Int J Cancer 2001; 

91:876. 

3. Morabia A, Wynder EL. Cigarette smoking and lung cancer cell types. Cancer 1991; 

68:2074. 

4. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017. CA Cancer J Clin 2017;67(1):7–30 

5. La Vecchia C, Lucchini F, Negri E, Boyle P, Levi F. Trends in cancer mortality, 1955-1989: 

Asia, Africa and Oceania. Eur J Cancer 1993;29A:2168. 

6. Doll R, Peto R, Wheatley K, Gray R, Sutherland I. Mortality in relation to smoking: 40 years’ 

observations on male British doctors. BMJ 1994; 309:901. 

7. Sasco AJ, Secretan MB, Straif K. Tobacco smoking and cancer: a brief review of recent 

epidemiological evidence. Lung cancer 2004; 45 Suppl 2:S3. 

8. Jemal, A., et al. Global cancer statistics. CA Cancer J Clin. 61, 61-90 (2011). 

9. Travis W, Brambilla E, Noguchi M, et al. International Association for the Study of Lung 

Cancer/American Thoracic Society/European Respiratory Society international 

multidisciplinary classification of lung adenocarcinoma. J Thorac Oncol. 2011; 6(2): 244–

285. DOI: https://doi.org/10.1097/JTO.0b013e318206a221 

10. Jan et al addis ababa cancer registry Cancer Epidemiol. 2018 Apr; 53:93-98. doi: 

10.1016/j.canep.2018.01.008. 

11. Cancer burden in Africa and opportunities for prevention. Ahmedin Jemal, Freddie Bray, 

David Forman, D Maxwell Parkin. Literature Review in Cancer 118(18):4372-84 · January 

2012. DOI: 10.1002/cncr.27410 :( PubMed) 

12. Omran AR. The epidemiologic transition. A theory of the epidemiology of population 

change. Milbank Mem Fund Q.1971;49:509-538. 

13. Gersten O, Wilmoth JR. The cancer transitionin Japan since 1951. Demogr Res.2002;7:271-

306. 

https://www.ncbi.nlm.nih.gov/pubmed/30207593
https://doi.org/10.1097/JTO.0b013e318206a221


32 
 

14. World Health Organization. Tobacco control. Global Health Observatory (GHO) data. 

http://gamapserver.who.int/mapLibrary/Files/Maps/Global_Tobacco_use_2015.png. 

Accessed July 22, 2018. 

15. Hackshaw AK, Law MR, Wald NJ. The accumulated evidence on lung cancer and 

environmental tobacco smoke. BMJ. 1997;315(7114):980-988 

16. Rodgman A, Smith CJ, Perfetti TA. The composition of cigarette smoke: a retrospective, 

with emphasis on polycyclic components. Hum Exp Toxicol 2000;19(10):573–595. 

17. Smith CJ, Perfetti TA, Mullens MA, et al. ―IARC group 2B Carcinogens‖ reported in 

cigarette mainstream smoke. Food Chem Toxicol 2000;38(9):825–848. 

18. Smith CJ, Perfetti TA, Rumple MA, et al. ―IARC group 2A carcinogens‖ reported in cigarette 

mainstream smoke. Food Chem Toxicol 2000;38(4):371–383. 

19. Burns DM, Anderson CM, Gray N. Has the lung cancer risk from smoking increased over the 

last fifty years? Cancer Causes Control 2011;22(3):389–397. 

20. Taha A, Ball K. Smoking in Africa: the coming epidemic. World Smoking Health 1982; 7:25 

21. Parkin DM, Bray F, Ferlay J, et al. Global cancer statistics, 2002. CA Cancer J Clin 

2005;55(2):74–108. 

22. Sun S, Schiller JH, Gazdar AF. Lung cancer in never smokers—a different disease. Nat Rev 

Cancer 2007;7(10):778–790. 

23. De Matteis S, Consonni D, Bertazzi PA. Exposure to occupational carcinogens and lung 

cancer risk. Evolution of epidemiological estimates of attributable fraction. Acta Biomed 

2008;79(Suppl 1):34–42. 

24. United States Environmental Protection Agency. Technical Support Document for the 1992 

Citizen’s Guide to Radon. Washington, DC: United States Environmental Protection Agency; 

1992. 

25. Travis WD. Pathology of lung cancer. Clinics in Chest Medicine. 2011; 32(4): 669–692. 

DOI: https:// doi.org/10.1016/j.ccm.2011.08.005 

26. Toyoda Y, Nakayama T, Ioka A and Tsukuma H. Trends in lung cancer incidence by 

histological type in Osaka, Japan. Japanese Journal of Clinical Oncology. 2008; 38(8): 534–

539. DOI: https://doi. org/10.1093/jjco/hyn072 

27. Lortet-Tieulent J, Soerjomataram I, Ferlay J, Rutherford M, Weiderpass E and Bray F. Inter-

national trends in lung cancer incidence by histological subtype: Adenocarcinoma stabilizing 

in men but still increasing in women. Lung Cancer. 2014; 84(1): 13–22. DOI: 

https://doi.org/10.1016/j. lungcan.2014.01.009 



33 
 

28. Youlden D, Cramb S and Baade P. The international epidemiology of lung cancer: 

Geographic distribution and secular trends. Journal of Thoracic Oncology. 2008; 3(8): 819–

831. DOI: https://doi. org/10.1097/JTO.0b013e31818020eb 

29. Ost DE, Jim Yeung SC, Tanoue LT, et al. Clinical and organizational factors in the initial 

evaluation of patients with lung cancer: diagnosis and management of lung cancer, 3rd ed: 

American College of Chest Physicians evidence-based clinical practice guidelines. Chest 

2013;143(5 Suppl): e121S–e141S. 

30. Howlader N, Noone AM, Krapcho M. SEER stat fact sheets: lung and bronchus. Bethesda, 

MD: National Cancer Institute, 2016. 

31. Line DH, Deeley TJ. The necropsy findings in carcinoma of the bronchus. Br J Dis Chest 

1971;65(4):238–242. 

32. Latimer KM. Lung Cancer: Clinical Presentation and Diagnosis. FP Essent. 2018;464:23-26. 

33. Kuo CW, Chen YM, Chao JY, et al. Non-small cell lung cancer in very young and very old 

patients. Chest 2000;117(2):354–357. 

34. Stenbygaard LE, Sorensen JB, Olsen JE. Metastatic pattern at autopsy in non-resectable 

adenocarcinoma of the lung—a study from a cohort of 259 consecutive patients treated with 

chemotherapy. Acta Oncol 1997;36(3):301–306 

35. Silvestri GA, Gonzalez AV, Jantz MA, et al. Methods for staging non-small cell lung cancer: 

diagnosis and management of lung cancer, 3rd ed: American College of Chest Physicians 

evidence-based clinical practice guidelines. Chest 2013;143(5 Suppl):e211S–e250S. 

36. Rivera MP, Mehta AC, Wahidi MM. Establishing the diagnosis of lung cancer: diagnosis and 

management of lung cancer, 3rd ed: American College of Chest Physicians evidence-based 

clinical practice guidelines. Chest 2013;143(5 Suppl):e142S–e165S. 

37. Gould MK, Donington J, Lynch WR, et al. Evaluation of individuals with pulmonary 

nodules: when is it lung cancer? Diagnosis and management of lung cancer, 3rd ed: 

American College of Chest Physicians evidence-based clinical practice guidelines. Chest 

2013;143(5 Suppl):e93S–e120S. 

38. American Joint Committee on Cancer. Lung. In: AJCC Cancer Staging Manual. 8th ed. New 

York, NY: Springer; 2017: 431-456 

39. Salvatierra A, Baamonde C, Llamas JM, et al. Extrathoracic staging of bronchogenic 

carcinoma. Chest 1990;97(5):1052–1058. 

40. MacManus MP, Hicks RJ, Matthews JP, et al. High rate of detection of unsuspected distant 

metastases by pet in apparent stage III non-small-cell lung cancer: implications for radical 

radiation therapy. Int J Radiation Oncology Biol Phys 2001;50(2):287–293. 



34 
 

41. Sazon DA, Santiago SM, Soo Hoo GW, et al. Fluorodeoxyglucose-positron emission 

tomography in the detection and staging of lung cancer. Am J Respir Crit Care Med 

1996;153(1):417–421. 

42. Weder W, Schmid RA, Bruchhaus H, et al. Detection of extrathoracic metastases by positron 

emission tomography in lung cancer. Ann Thorac Surg 1998;66(3):886–893. 

43. Detterbeck F, Puchalski J, Rubinowitz A, et al. Classification of the thoroughness of 

mediastinal staging of lung cancer. Chest 2010;137(2):436–442 

44. Hanna N, Johnson D, Temin S, et al. Systemic therapy for stage IV non-small-cell lung 

cancer: American Society of Clinical Oncology Clinical Practice Guideline Update. J Clin 

Oncol 2017;35(30):3484–3515. 

45. Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus docetaxel in advanced 

nonsquamous non-small-cell lung cancer. N Engl J Med 2015;373(17):1627–1639. 

46. Howington JA, Blum MG, Chang AC, et al. Treatment of stage I and II non-small cell lung 

cancer: Diagnosis and management of lung cancer, 3
rd

 ed: American College of Chest 

Physicians evidence based clinical practice guidelines. Chest 2013;143: e278S-e313S. 

Available at: https://www.ncbi.nlm.nih.gov/pubmed/23649443. 

47. Timmerman R, Paulus R, Galvin J, et al. Stereotactic body radiation therapy for inoperable 

early stage lung cancer. JAMA 2010; 303: 1070-1076. 

48. Higgins K, Chino JP, Marks LB, et al. Preoperative chemotherapy versus preoperative 

chemoradiotherapy for stage III (N2) non-small cell lung cancer. Int J Radiat Oncol Biol 

Phys 2009; 75: 1462-1467. 

49. Aupérin, A. et al. Meta-analysis of concomitant versus sequential radiochemotherapy in 

locally advanced non-small-cell lung cancer. J. Clin. Oncol. 28, 2181–2190 (2010). 

50. Lindeman, N. I. et al. Molecular testing guideline for selection of lung cancer patients for 

EGFR and ALK tyrosine kinase inhibitors: guideline from the College of American 

Pathologists, International Association for the Study of Lung Cancer, and Association for 

Molecular Pathology. J. Thorac. Oncol. 8, 823–859 (2013). 

51. Mok, T., Yang, J.‑ J. & Lam, K.‑ C. Treating patients with EGFR-sensitizing mutations: first 

line or second line —is there a difference? J. Clin. Oncol. 31, 1081–1088 (2013). 

52. Azzoli, C. G. et al. 2011 Focused update of 2009 American Society of Clinical Oncology 

Clinical Practice Guideline update on chemotherapy for stage IV nonsmall- cell lung cancer. 

J. Clin. Oncol. 29, 3825–3831 (2011). 

https://www.ncbi.nlm.nih.gov/pubmed/23649443


35 
 

53. Vineis P, Airoldi L, Veglia P, et al. Environmental tobacco smoke and risk of respiratory 

cancer and chronic obstructive pulmonary disease in former smokers and never smokers in 

the EPIC prospective study. BMJ. 2005 Feb 5;330(7486):277. Epub 2005 Jan 28. 

54. Freudenheim JL, Ritz J, Smith-Warner SA, et al. Alcohol consumption and risk of lung 

cancer: a pooled analysis of cohort studies. Am J Clin Nutr. 2005; 82(3):657-667. 

55. Boffetta P. Human cancer from environmental pollutants: the epidemiological evidence. 

Mutat Res. 2006 Sep 28;608(2):157-162. Epub 2006 Jul 13. 

56. Young RP, Hopkins RJ, Christmas T, Black PN, Metcalf P and Gamble GD. COPD 

prevalence is increased in lung cancer, independent of age, sex and smoking history. 

European Respiratory Journal. 2009; 34(2): 380–386. DOI: https://doi. 

org/10.1183/09031936.00144208 

57. Brenner DR, Boffetta P, Duell EJ, et al. Previous lung diseases and lung cancer risk: A 

pooled analysis from the International Lung Cancer Consortium. American Journal of 

Epidemiology. 2012; 176(7):573–585. DOI: https://doi.org/10.1093/aje/ kws151 

58. Brenner DR, McLaughlin JR and Hung RJ. Previous lung diseases and lung cancer risk: A 

systematic review and meta-analysis. PLoS ONE. 2011; 6(3): e17479. DOI: 

https://doi.org/10.1371/journal. pone.0017479 

59. Coté ML, Liu M, Bonassi S, et al. Increased risk of lung cancer in individuals with a family 

history of the disease: A pooled analysis from the International Lung Cancer Consortium. 

European Journal of Cancer. 2012; 48(13): 1957–1968. DOI: https://doi. 

org/10.1016/j.ejca.2012.01.038   

60. Matakidou A, Eisen T and Houlston RS. Systematic review of the relationship between 

family history and lung cancer risk. The British Journal of Cancer. 2005; 93(7): 825–833. 

DOI: https://doi. org/10.1038/sj.bjc.6602769 

61. T. H. Gebremariam, D. K. Huluka, et al. Lung Cancer in Addis Ababa, Ethiopia: Clinical, 

Radiological, Pathological Features, and Socio-Demographic Correlates 

 

 

https://doi.org/10.1371/journal.%20pone.0017479


36 
 

 

Annexes; 

Data extraction tools: 

Serial. No Variable  Category  

1 MRN  -------------------- 

2 Sex  A, male 

B, female 

3 Age in years -------------------- 

4 Occupation  --------------------- 

5 Marital status  A, Married 

B, Single  

C, Divorced  

D, Widow  

6 Region  A, Tigray 

B, Afar 

C, Amhara 

D, Oromia  

E, Somalia  

F, Benishangul Gumuz 

G, SNNPR 

H, Gambelia 

I, Harari 

J, Addis Ababa 

K, Dire Dawa  

7 Residency  A, Urban 

B, Rural 

C, Not documented  

8 Comorbid Medical 

Condition 

 

8.1  Diabetic mellitus  A, Yes 

B, No 

8.2 Chronic hypertension  A, Yes  

B, No 

8.3 HIV infection  A, Yes 

B. No 

C, Unknown  

8.4 Previous diagnosis with 

COPD  

A, Yes 

B, No 

8.5 Previous history of 

treatment for pulmonary 

tuberculosis  

A, Yes 

B, No 

9 Risk Factors  

9.1 Smoking history  A, Yes 

B, No 

9.2 If question no 9 is ―yes‖ 

how many packs a year? 

 

---------------------- 

9.3 Family history of lung A, Yes 
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cancer B, No 

9.4 Previous history of radiation 

therapy to the chest  

A, Yes 

B, No 

10 Clinical presentation   and  diagnostic workup   

10.1 ECOG Performance status  

 

A, 0 

B, 1 

C, 2 

D, 3 

E, 4 

10.2  Initial clinical presentation A, Cough  

B, Haemoptysis 

C, Dyspnoea 

D, Chest pain 

E, Asymptomatic (incidental 

finding)  

F, Other (specify) ------------

------ 

 

10.3 Duration of initial symptom A, 0 – 3 months 

B, 3 – 6 months 

C, 6 – 9 months  

D, 9 -12 months 

E, More than 1 year 

11 Imaging modalities used for 

initial diagnosis and staging 

A, Chest CT-Scan 

B, Chest X-Ray 

C, PET-CT Scan 

D, Abdominal CT-Scan 

E, Abdominal U/S 

F, Abdominal MRI 

G, Bone scan 

H, Brain MRI 

I, Brain CT-Scan 

 

12 Primary location of the 

lesion on the lung 

A, Central 

B, Peripheral 

13 Which lobe ---------------------- 

14 Tumour laterality  A, Right lung 

B, Left lung 

C, Other 

15 Primary Tumour size A, 0 - 2cm 

B, 2 - 3cm 

C, 3 – 5cm 

D, 5 – 7cm 

E, > 7cm 

16 Tissue diagnosis acquired 

from 

A, Primary tumour site 

B, Metastatic site 

17 procedure used to confirm 

histopathology of Non-small 

cell lung cancer 

A, EBUS Biopsy 

B, EUS Biopsy 

C, VATS 

D, FNAC 
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E, Thoracentesis 

F, Sputum Cytology 

G, Mediastinoscopy  

H, Open Biopsy  

I, Bronchoscopy 

J, image guided core needle 

biopsy 

 

18 Histological type of NSCLC A, Adenocarcinoma 

B, Squamous cell carcinoma 

C, Large cell carcinoma 

D, Adeno-squamous  

E, Pleomorphic carcinoma 

F, Carcinosarcoma  

G, Pulmonary blastoma  

 

19 Histologic subtype  ---------------------------- 

20 Histologic grade  A, Well-differentiated   

B, moderately differentiated  

C, poorly differentiated   

D, Undifferentiated   

E, not mentioned 

21 Initial TNM group stage of 

NSCLC 

A, IA1 

B, IA2 

C, IA3     

D, IB 

E, IIA 

F, IIB 

G, IIIA 

H, IIIB 

J, IIIC 

K, IVA 

L, IVB 

22 What was the distance 

metastatic site (if stage IV) 

 

--------------------------- 

23 Is molecular biomarker done  A, Yes 

B, No 

24 If question no 23 is ―yes‖, 

which biomarker was 

positive  

A, EGFR mutation 

B, ALK rearrangement  

C, ROS-1 rearrangement 

D, BRAF V600E mutation  

25 Is PD-L1 expression test 

done  

A, Yes 

B, No 

26 Treatment   

27.1 Is surgery done A, Yes 

B, No 

27.2 If question no 27.1 is ―yes‖, 

what type of surgery is done 

A, Segmentectomy 

B, Wedge resection 

C, Lobectomy  

D, Pneumonectomy  
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E, Other---------------- 

27.3 Is chemotherapy given A, Yes 

B, No 

27.4 If question no 27.3 is ―yes‖, 

what was the intent of 

chemotherapy 

A, Adjuvant chemotherapy 

alone  

B, Adjuvant Concurrent 

chemoradiotherapy 

C, Neoadjuvant 

chemotherapy alone 

D, Neoadjuvant concurrent 

chemoradiotherapy 

E, Palliative chemotherapy   

27.5 If question no 27.3 is ―yes‖, 

what was the chemotherapy 

regimen  

 

----------------------------------- 

27.6 Is radiotherapy given A, Yes 

B, No 

27.7 If question no 27.6 is ―yes‖, 

what was the intent of 

radiotherapy 

A, Definitive CCRT 

B, Adjuvant CCRT 

C, Neoadjuvant CCRT 

D, Palliative RT 

27.8 If question no 27.6 is ―yes‖, 

what was the site, dose and 

fractionation of radiotherapy 

 

------------------------- 

27.9 Is targeted therapy used A, Yes 

B, No 

27.10 If question no 27.9 is ―yes‖, 

what type of targeted 

therapy was used 

A, EGFR targeted therapy 

B, ALK targeted therapy 

C, ROS-1 targeted therapy 

D, BRAF V600E targeted 

therapy 

E, PD-L1 targeted therapy 

27.11 Targeted therapy was given 

as 

A, 1
st
 line 

B, 2
nd

 line  

C, 3
rd

 line 

27.12 Is on supportive care A, Yes 

B, No 
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Patient information sheet (English version): 

This patient information collection sheet is intended to determine the demographic, clinical, and 

treatment patterns of non-small cell lung cancers at Tikur Anbessa Specialized Hospital (TASH), 

Addis Ababa, Ethiopia. The study will be conducted through reviewing secondary data. The study 

will give some evidence and information for governmental and non -governmental organizations 

which work in the area of non-communicable disease specifically on NSCLC at national, regional 

and district level by providing basic information on the clinical, pathology and treatments on 

NSCLCs. Information which is necessary for the study will be taken from patient chart, log book and 

radiotherapy treatment sheet. As the study will be conducted through review of medical records 

alone, the individual patients will not be subjected to any harm as far as the confidentiality is kept. 

To preserve the confidentiality, residents working in cancer treatment center of Tikur Anbessa 

specialized hospital will extract the data from the medical records. Moreover, no personal identifiers 

will be used on data collection form. 

Date of review------------------------------- 

Day--------------------------    month-------------------------- year------------------------------ 

Name of reviewer------------------------------------------------- Signature------------------------ 

Time started---------------------------                                    Time ended--------------------- 

Total number of records reviewed------------------------------------- 

Result; (A) complete (B) incomplete (C) excluded 

Action taken for incomplete data------------------------------------------------------------ 

Name of supervisor---------------------------------------------  

Signature-------------------------------------------------- 

Principal investigator address: 0930927931 
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Assurance of primary investigator: 

I, the undersigned Clinical Oncology Resident agree to accept responsibility for the scientific, ethical 

and technical conduct of the research project and for provision of required progress reports as per 

terms and conditions of the research and publications office of the Addis Ababa University. 

Name of the Investigator: Dr. Amanuel Asefa (4
th

 Year Clinical Oncology Resident) 

Signature___________    Date_____/_____/______ 

APPROVAL OF THE PRIMARY ADVISOR 

Advisor Name: Dr. Wondimagegnehu Tigeneh (MD, MPH, Consultant Oncologist) 

Signature______________ Date _____/_____/_____________ 

 


