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ABSTRACT 
         

Globally, lung cancer is the dominant cause of cancer death in males and the second prominent cause 

in females. The aim of this study is to show the case fatality rates and treatment modalities of lung cancer 

patients in Nineveh province during the period of the study. The sample of the present study included all lung 

cancer patients registered at the Mosul cancer registry center and the related hospitals of lung cancer in 

Nineveh during 2010 to 2013 of all ages and both sexes. Chi-square test for independence was used and an a p-

value of ≤ 0.05 was considered to denote statistical significance using Micro Soft Excel 2010. The proportion of 

patients aged 55-69 years was relatively high. The study revealed that lung cancer is a strong male 

predominance, which had a high case fatality rate in both sexes, all age groups and stages except local stage. 

Chemotherapy is the most frequent treatment alone or in combination treatments of lung cancer patients.  

 

Key words: Lung cancer, Mosul cancer registry center (MCRC), Case fatality rate (CFR), Treatment 
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INTRODUCTION 

 

An estimated 1.8 million new lung cancer cases were diagnosed all over the world in 2012 (1). Globally, lung 

cancer is the dominant cause of cancer death in males (1.1 million) and the second prominent cause in 

females 491,200, which is greater than breast cancer within females in developed countries (2). Lung cancer is 
the leading cancer killer in both men and women in the U.S. In 1987, it surpassed breast cancer to become the leading 

cause of cancer deaths in women (3). An estimated 158,080 Americans are expected to die from lung cancer in 2016, 

accounting for approximately 27 percent of all cancer deaths (4). An estimated 222,500 new cases of lung cancer in 

2017 accounting for approximately 25 percent of all cancers diagnosed, with an estimated 155,870 Americans deaths 
(5).  

 

The highest incidence rates of lung cancer in males 33/100000 were seen in Europe and Northern America, also in 

Uruguay and Eastern Asia of 22.8 - 32.9/100000, and the lowest rates 3.3 /100000 were in sub-Saharan Africa. Among 

females, the highest lung cancer rates were in Northern America (33.0 /100000), Europe (22.8 - 32.9 /100000), 

Australia, New Zealand, North Korea, and China (14.1 - 22.7/100000) (2). Although incidences are lower than in the 

West, of the Arab Middle-east countries, seven of thirteen have lung cancer as number one, the highest rate was in 
Bahrain (34.3 for males, 12.1 for females) followed by Qatar (18.5 and 5.5) and Kuwait (13.8 and 4.0); the lowest rates 

were in Saudi Arabia (4.8 and 1.3 for females) per 100000 of population (6). 

 

Primary lung cancer represents one of the major 5 incident malignancies and the leading cause of cancer-related deaths 

in Basrah and the rest Iraq (7- 11). Lung cancer is the most frequent cancer among men in Iraq. It ranked the second 

commonest cancer after breast cancer, but it is the first cancer among males (12,13). Evidence from local studies suggests 

that lung cancer is fatal in the absolute sense and in terms of the 5-year survival rate, which might be as low as 0% (9-11, 

14). The prognosis seems only modestly related to the stage of cancer at diagnosis. Fatality, though reduced among 

patients with early-detected cancer, remains high among the overall mix of cases (15).  

 

This would leave primary prevention as the best alternative strategy on the long run. Evidence in the global literature is 

sufficient enough to discriminate smoking as the major cause of lung cancer (16-18). At the Egypt crude incidence rate 
was 3.0 per 100000 of the general population, which present of (2.70%) of total cancer in Egypt 

(19)
. In Iraq, lungs and 

the bronchi were the second most common cancer and the first most common site in males. Cancer in the 

lung and bronchus accounted for 8% of all cancers (20).  
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Treatments Pattern in Lung Cancer  

Only (13%) of lung cancer is categorized as small cell lung cancer while  (83%) are non-small cell lung cancer, for the 

purposes of treatment (2,21). Treatments include surgery, radiation therapy, chemotherapy, and or targeted therapies 

according to the type and stage of cancer. Surgical treatment is frequently the treatment of choice in case of early stage 

non-small cell lung cancers; sometimes chemotherapy in combination with radiation therapy may be given as well (22). 

On the other hand, chemotherapy, targeted drugs such as (angiogenesis inhibitors, epidermal growth factor receptor 
inhibitors, and anaplastic lymphoma kinase inhibitors), or combination of the two, is used in advanced-stage non-small 

cell lung cancer patients (2). 

 

AIM OF THE STUDY 

 

The aim of this study is to show the case fatality rates and treatment modalities of lung cancer patients in Nineveh 

province for the period 2010 – 2013. The present study tries to illustrate the lung cancer case fatality rates, according to 

age, sex of the patients and stage of cancer and to demonstrate type of different treatment modalities used for the 

patients with the lung cancer.  

 

MATERIALS AND METHODS 

 

Study Settings: 
The study was conducted at the Mosul Cancer Registry center (MCRC). This center collects information on all cancer 

cases in the area, according to the preformed information referral form.  

 

Study period:  
Data collection of this study was done from the first of  January, 2010 to 31th of December, 2013 
 

Study sample:  

The sample of the present study included all lung cancer patients registered at the Mosul cancer registry center and the 

related hospitals of lung cancer in Nineveh in 2010 to 2013 of all ages and both sexes, as recoded data (Can Reg 3 

format). 
 

The cancer cases are registered by trained personnel with respect to patient number, age, sex, clinical stage, cancer and 

coded according to the International Classification of Diseases (ICD10) (23). The primary - site code was lung cancer 

C34 (24,25). All the data are fitted on Can Reg 3 format and fed into the computerized database of the MCRC, Staging is 

done according to the summary stage system (26,27); in which the stage is considered in situ, if cancer cells are present 
only in the layer of cells where they developed. The cancer has become invasive and is categorized as local, regional, or 

distant based on the extent of spread, if cancer cells have entered beyond the original layer of tissue (26). Stage 

“unknown” has been recorded to include tumour morphologies for which the summary stage system is not strictly 

applicable. In this analysis according to stage, patients with cancer of an unknown stage or carcinoma in situ were 

excluded from the present study.  
 

The criteria of the age groups chosen were those used for the international standard cancer patient population (28)
. With 

age been categorized into three groups (0–54, 55–69 and 70+ years). 
 

The sex was examined as a potential confounding variable for lung cancer for presentation of some descriptive results. 

The final number of included subjects was 488 (lung cancer) (male and female patients). 
 

Administrative Agreement:  

Administrative agreement was obtained from the directorate of health in Nineveh, including the Mosul Cancer Registry 

Center (MCRC).   
 

Statistical Analysis: 
Chi-square test for independence is an important method for determining if there is a relationship between variables, 

was used to study the relationship between age groups, sex and stage of extension variables and some results (29,30).  A 

P-value of ≤ 0.05 was considered to denote statistical significance. Micro Soft Excel 2010 was used for statistical 

analysis.  Bar chart and pie chart were used to present continuous variables and tables used for categorical data. 
 

RESULTS 
 

The total number of the lung cancer cases during each year of the period 2010-2013, according to age, sex and stage of 

extension of the cancer are shown in (Table 1). However 80.6% of those living with lung cancer were >55 years of age, 
the proportion of patients aged 55-69 years was relatively high (51.0%). The  distribution  of the lung cancer cases 

shows, male cases more than female cases in all the period of the study, with total male to female ratio of 5.1. It was 

not possible to determine the stage for 161 (33.0%) cases, a very high proportion, but 161 (33.0%) of all cases are of 

distant stage. 
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Table 1; The frequency distribution of the lung cancer cases, according to age,  sex and stage of disease 

 (2010-2013). 

 

 

Lung Cancer Cases (488) 
Date of Diagnosis 

Total % 
2010 2011 2012 2013 

Age group 

0-54 20 42 29 10 101 21% 

55-69 43 71 81 54 249 51% 

≥70 27 53 30 28 138 28% 

Sex 
Male 79 136 116 77 408 83.6% 

Female 11 30 24 15 80 16.4% 

Stage 

Local 9 9 16 10 44 9.0% 

Regional 24 58 19 21 122 25.0% 

Distant 30 57 43 31 161 33.0% 

Unknown 27 42 62 30 161 33.0% 

 

For lung cancer death, about half of people (52.9%) die, is of 55-69 year of age, as shown in (Table 2), the male deaths, 

were more than female deaths and the reported data for 282 patients, who was dying between 2010 and 2013 in the 

Mosul cancer registry center, were (6.4%) for local stage cancer patients, (26.2%) of regional stage patients, (34.0%) 

for distant stage patients. 
 

Table 2; The frequency distribution of the lung cancer deaths, according to age, sex and stage of disease 

(2010-2013). 
 

 

Lung Cancer Deaths 

( 282) 

Date of Diagnosis 

Total % 
2010 2011 2012 2013 

Age group 

0-54 17 15 13 10 55 19.5% 

55-69 37 34 40 37 148 52.5% 

≥70 15 21 20 23 79 28.0% 

Sex 
Male 63 61 60 55 239 84.8% 

Female 6 9 13 15 43 15.2% 

Stage 

Local 4 4 5 5 18 6.4% 

Regional 19 18 18 19 74 26.2% 

Distant 23 24 26 23 96 34.0% 

Unknown 23 24 24 23 94 33.3% 

 

Statistical analysis was done to see the association of age, sex and stage variables with the case fatality rates of cancer, 

as was seen in the (Table 3), with a p value = (0.903173) for age, while for sex, p value = (0.676027) and at stages the p 

value = (0.426183), these results were statistically not significant at p value ≤ 0.05. 
 

Table 3; The overall case fatality rate (CFR %) of the lung cancer patients, according to age, sex and stage of 
disease (2010 – 2013). 

 

Lung Cancer Cases (488) (CFR %) P value*
 

 

  
0.903173 Not significant  55-69 59.4 

≥70 57.2 

Sex  
Male  58.6 

0.676027. Not significant 
Female  53.8 

Stage 

Local 40.9 

0.426183 Not significant Regional 60.7 

Distant 59.6 

*Chi square test of independence 
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Most patients with lung cancer receive chemotherapy (83%). (51%) had radiotherapy and (36%) had surgery. 

(Figure1). 

 

 
Figure 1; Type of treatment used for the lung cancer cases during the period of study. 

 

The most frequent treatments or combinations of lung cancer were chemotherapy only (33%), chemotherapy plus 
radiotherapy (28%), surgery plus chemotherapy (19%), surgery plus chemotherapy plus radiotherapy (11%), and 

surgery only (9%), are shown in (Figure 2). 

.  

Figure 2; Type of treatment combinations of the lung cancer cases during the period of study 

 

DISCUSSION 

 

For lung cancer, the proportion of patients aged 55-69 years was relatively high (51.0%). This was similar to study in 

Turkey (31, 32) and lower than those observed in Australia, which was at the age of 71 years (33), UK at 71 years (34) and 

Canada, Denmark, Norway and Sweden were at the age of 70.3 years (35). This may be due to loss of cases for records 

and many cancer patients are complaining from other morbidities. In addition, lung cancer patients often do not become 
symptomatic until the cancer is well advanced. As a result, the cancer has often metastasized and there is little hope of 

long term survival, even with modern treatments. 

 

The distribution of the lung cancer cases shows, male cases more than female cases. The majority of lung cancers 

(33.0%) are diagnosed at a distant stage, because early disease is typically asymptomatic; only (9.0%) of cases are 

diagnosed at a local stage. This finding was similarly seen in Denmark, which shows the extent of disease was the most 

important predictor of survival (36).   

 

Worldwide differences in lung cancer rates mainly shown changes in the cancer extent and the amount of the tobacco 

smoked extensively (37). Suggestion in this respect is acceptable enough to categorize cigarettes smoking as the main 

cause of lung cancer (16- 18). 

 
In this study, most patients with lung cancer received chemotherapy in a percentage of (83%). While 51% had 

radiotherapy and 36% had surgery. The most frequent treatments or combination of treatments of lung cancer used 
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chemotherapy only in (33%), chemotherapy plus radiotherapy (28%), surgery plus chemotherapy (19%), surgery plus 

chemotherapy plus radiotherapy (11%), and surgery only (9%). A similar result was seen in another study (22). 

Chemotherapy alone or combined with radiation is the usual treatment for lung cancer; on this treatment, a large part of 

cancer cases  show remission, though the cancer often returns (22). 

 

CONCLUSIONS 

 

Cancer is currently one of the major public health problems in Nineveh. The proportion of patients aged 55-69 years 

was relatively high. The study revealed that, lung cancer had a high case fatality rate. Cancers of the lung is a strong 

male predominance. Chemotherapy is the most frequent treatment alone or combination of treatments. 

 

RECOMMENDATIONS 

 

The fight against tobacco, responsible for one third of cancers should be applied with direct effect. Thus, primary 

prevention should focus on prevention of smoking and/or cessation of smoking.Provide better health services for cancer 

patients located in the province of Nineveh, in terms of diagnostic, therapeutic and early detection of cancer in addition 

to the development of educational programs and awareness of the importance of participation in early detection 

programs for cancer.  
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