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Abstract

Background: The global burden of cancer has exponentially increased over the last

few years. In 2018 alone, approximately more than half of the 18.1 million individuals

who had cancer succumbed to it. Lung cancer cases and fatalities are particularly on

the rise. Therefore, exploring the factors surrounding lung cancer mortality is of

utmost importance.

Aims: We investigate the clinicopathological and epidemiological characteristics of

patients with lung cancer undergoing treatments, and their 5-year survival rates from

a case series study in Qatar.

Methods and Results: All patients' data (between January 2010 and December

2014) in this case series study were retrieved from Al-Amal Hospital database.

Kaplan-Meier survival plots, life tables and Cox regression were utilized for the statis-

tical analysis. A total of 229 lung cancer patients were included in this study; of which

23.6% are Qatari (40 males and 14 females) and 76.4% non-Qatari (133 males and

42 females). Approximately 57.6% of our patients received at least one type of treat-

ment. We observe a 5-year survival rate of 9.4% in our patient cohort. We also

observe other predictive factors, such as distant metastasis (adjusted hazards ratio,

HR = 2.414, 95% CI: 1.035-5.632), smoking status (adjusted HR = 3.909, 95% CI:

1.664-9.180) and the treatment history (adjusted HR = 0.432, 95% CI: 0.270-0.691),

to be significant.

Conclusion: Lung cancer is a prevalent health condition in Qatar, particularly owing

to the rising use of tobacco in the country. The survival rate for lung cancer patients

in this country is lower, compared to the global average. Moreover, several factors

such as distant metastasis, smoking status, and treatment history are associated with

lung cancer survival in Qatar.
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1 | INTRODUCTION

The global burden of cancer is expeditiously increasing, contributing

to significant economic problems in all countries.1 According to the

International Agency for Research on Cancer, the global burden of

cancer using the GLOBOCAN estimates was projected to be 18.1 mil-

lion new cases in 2018, with 9.6 million dying from it.2 In particular,

one in eight men and one in 11 women will be dying from the disease,

with a 5-year estimated prevalence (worldwide) to be 43.8 million.

Lung cancer, often attributed to smoking and weak tobacco control

laws, continues to remain one of the most commonly diagnosed can-

cer types in the world, and a leading cause of mortality, to the extent

that it claims more lives compared to colon, prostate, ovarian, and

breast cancers combined.3,4 In 2018, there was a total of 2.1 million

new lung cancer cases worldwide.2,5 This emphasizes the importance

of this malignancy in oncological studies. The Middle East Cancer

Consortium performed a comprehensive epidemiological study on the

prevalence of cancer in the Middle East region and observed that the

incidences were lower than what was seen in the USA and Europe.6,7

Primary lung cancer begins in the lungs and is unrelated to any

previous cancer. Secondary lung cancer can be of various types, such

as a second and unrelated cancer (called the second primary) in some-

one with prior lung cancer, lung metastases from cancer of any other

region (such as the breast), or spreading from the lung to other areas.

Primary lung cancer is generally of two types, small cell, and non-small

cell. Smoking is the leading cause of most small cell lung cancer

(SCLC) cases, and makes up approximately 12% of diagnosed lung

cancers. The remaining 88% is non-small cell lung cancer (NSCLC).6,8

Continued exposure to smoke particles that are full of carcinogens

damages the cells that line the lung, leading them to act abnormally

and causing cancer.9 This includes both active and passive smokers.

Other causes of lung cancer include exposure to carcinogenic agents,

such as radon or inhaling toxic chemicals, such as arsenic, cadmium,

chromium, nickel, uranium, and other petroleum chemicals.10 Other

important risk factors include a family history of lung cancer, and any

previous radiation exposure, that could have been subjected to the

chest.8

One of the standard treatment options for lung cancer is surgery,

primarily if the tumor is still localized and not metastasized. A surgical

operation can include the removal of the primary cancerous tissue

from the lung and some from the neighboring healthy tissue. This is

known as a wedge resection. Whereas surgical intervention that

includes the removal of a large part of the lung is called segmental

resection.11

Factors affecting life expectancy with lung cancer include age,

sex, race, lifestyle, and preexisting conditions. Life expectancy has

been increasing alongside innovations in cancer treatment. In the

1970s, it was estimated that about 12.5% of the patients would live

beyond 5 years of age with lung cancer. This increased to 17.3% in

2010 and varied depending on the type of cancer.12 Patients diag-

nosed with cancer at the early stages, like stage one and two, have

a longer life expectancy than those diagnosed at stage three

or four.

Qatar's healthcare system exhibits average performance regard-

ing the preparedness and response to cancer care.13 Qatar's mixed

healthcare delivery system includes both the public and the private

sector, which provide primary and secondary cancer care, for instance,

surgery radiotherapy and chemotherapy services. In the Middle East

region, Qatar has amongst the highest healthcare budget to cater to

both the natives and non-Qataris. Cancer care is available at a stan-

dardized annual fee where the nationals pay US$3 under the

established government leading healthcare provider Hamad Medical

Corporation. The non-nationals pay US$28 fee yearly, with the gov-

ernment requiring each employer to provide health coverage for the

non-residents.13 Qatar experiences population growth annually due

to expatriates accounting for 94 different nationalities as of the year

2019, with India as the dominant, and Bangladesh, Nepal, Egypt, and

the Philippines among the top five nationalities.14 In 2015, only the

newly detected cases of cancer were 1466, with 18% and 82% dis-

tributed among the Qataris and Non-Qataris, respectively.15 How-

ever, with a simplistic healthcare system, Qatar still experiences

problems as it does not warrant a more comprehensive initiative for

cancer treatment, and has also not invested significantly in research

and stringent prevention measures.

In Qatar, the prevalence of all types of cancer is low, with

175 recorded mortalities in 2008.12 In line with the 2015 yearly report

of the Qatar National Cancer Registry, more than 16.46% of cancer

mortalities amongst its population resulted from lung cancer, with

approximately 90% of the entire lung cancer cases linked to tobacco

use.15 In 2018, according to the World Health Organization, lung can-

cer was responsible for the death of 68 people in Qatar, which was

about 10.1% of the total recorded mortalities due to cancer.16 More-

over, the age-standardized incidence rate of lung cancer in Qatar

between 1998 to 2005 was estimated to be 8.95/100 000/year

(15.2/100 000 for males; 3.95/100 000 for females). Compared to

other Gulf Cooperation Council (GCC) Countries, these rates were

higher.17

The epidemiological characteristics of lung cancer and their asso-

ciated risks have not been thoroughly investigated within the kingdom

of Qatar. Hence, the objectives of this study are: (a) to investigate the

epidemiological characteristics of lung cancer and associated risk, and

(b) to examine the 5-year survival rate of lung cancer in Qatar, from a

case series study of lung cancer patients recruited between January

2010 and December 2014.

2 | METHODS

The current study is a retrospective study of the demographic and

epidemiological characteristics of lung cancer patients in Qatar. Data

has been obtained from the research database of the National Center

for Cancer Care and Research (Al-Amal Hospital). Patients included in

this study were diagnosed with primary lung cancer from January

2010 to December 2014 (inclusive). The total number of lung cancer

patients registered in the given period in Al-Amal Hospital was

229 patients.
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For analysis, the statistical package for social science (SPSS)18 and

R-Studio19 were used. Pearson Chi-square test was used to assess the

association between treatment history and various patient character-

istics. This test provides information on the significance of any

observed differences, as well as on the specific groups or categories

which are responsible for the differences observed.20 Kaplan-Meier

curves21 were plotted to estimate survival probability, separately for

the patients' characteristics, such as gender, nationality, cancer types,

etc. The life table was used to determine the kth-year survival rate,

k = 1, …, 5. Finally, Cox proportional hazards (PH) regression22 was

used to quantify the relationship between the surviving time of lung

cancer patients and the patient epidemiological/biological characteris-

tics. We also investigated the adequacy of the PH regression via the

Schoenfeld test.23 In a nutshell, use of the Cox regression model

allows the researcher to scientifically conduct an analysis of the prog-

nosis and survival rate of individuals diagnosed with carcinoma of the

lung, as well as enabling the identification of the various variables

which impact on their survival.

3 | RESULTS

3.1 | Patients' characteristics

The demographic and clinical characteristics of the 229 lung cancer

patients are presented in Table 1. Out of these, 75.5% were men and

24.5% were women. With respect to age groups, 25.8% of patients

were aged below 50, 33.6% of patients were aged between 50 and

59 years, 21.8% of patients were between 60 and 99 years whereas

18.8% of patients were 70 years or more. Qatari citizens accounted

for 23.6% of patients, while 76.4% were non-Qataris. The percentage

of patients diagnosed with NSCLC was 78.2%, while the remaining

were diagnosed with SCLC (21.8%). Approximately 85.6% of the

patients had distant metastasis, while 14.4% did not have. Out of all

these patients, 57.6% had had at least one type of treatment (ie, sur-

gery, radiotherapy or chemotherapy).

The majority of patients (81.2%) were smokers at the time of

diagnosis. Among the total cases of patients included in this study,

41.9% experienced the event of interest by the end of December

2014 (ie, death from lung cancer).

Table 2 shows various patient characteristics varying with treat-

ment variables. We observe that the percentage of women who

underwent treatment was 58.9%. On the other hand, the percentage

of men who were treated was 57.2%. With respect to age groups,

66.1% of patients aged below 50 years, 50.6% of patients aged

between 50 and 59 years, 66% of patients aged between 60 and

99 years, and 48.8% of patients aged 70 years or more underwent

treatment. Considering patient nationality, the percentage of Qataris

who underwent treatment was 55.6%. These low percentages might

be due to the foreign medical treatment program offered by the gov-

ernment. On the other hand, the percentage of non-Qataris who

sought medical intervention was 58.3%. Among patients with SCLC,

38% were attended to; this represented 63.1% of patients with

NSCLC. Furthermore, this data shows that among the patients having

distant metastasis, 55.6% were offered therapy. On the contrary,

among patients who did not have distant metastasis, 69.7% received

medical attention. Additionally, the percentage of patients who were

smokers at the time of diagnosis and were receiving treatment was

57.2%. On the other hand, the percentage of patients who were not

smokers at the time of diagnosis and who had been put on therapy

was 72.9%. Finally, the vital status report provided in December 2014

showed that the percentage of patients who survived after receiving

treatment was 72.9%. Moreover, the percentage of patients who died

after receiving treatment was 36.5%. Table S1 shows patient charac-

teristics varying with vital status.

3.2 | Log-rank tests for evaluating group
differences

Table 3 presents the median survival times for the various subject

characteristics and the corresponding P-values (obtained from log-

rank tests) that depicts the difference between the different groups.

TABLE 1 Demographical and clinical characteristics of lung
cancer patients in Qatar between 2010 and 2014

N %

Gender

Women 56 24.5

Men 173 75.5

Age groups

Less than 50 59 25.8

50-59 77 33.6

60-69 50 21.8

70+ 43 18.8

Nationality

Non-Qatari 175 76.4

Qatari 54 23.6

Cancer type

SCLC 50 21.8

NSCLC 179 78.2

Distant metastasis

No 33 14.4

Yes 196 85.6

Treatment

No 97 42.4

Yes 132 57.6

Smoking status at the time of cancer diagnosis

Non-smoker 43 18.8

Smoker 186 81.2

Vital status by December 2014

Alive 133 58.1

Dead 96 41.9
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For example, the median survival time for female and male are 18.2

and 13.4 months, respectively. However, the log-rank test revealed

that this difference is not statistically significant. Figure 1 also shows

that the survival curves for both groups do not separate significantly

from each other. This is consistent with the log-rank test result. From

the figure, it clearly shows a lower survival in men in the first

20 months.

Moreover, the median survival time for Qatari and non-Qatari are

3.53 and 15.57 months, respectively. The log-rank test showed that

this difference is statistically significant (P-value = .048); see

Figure S1. Comparing cancer types, the median survival time for

patients with SCLC and NSCLC were 12.37 and 17.97 months,

respectively. This difference is significant (P-value = .041) based on

the log-rank test; see Figure S2. The median survival time

(10.47 months) for patients with distant metastasis was significantly

shorter than patients with no distant metastasis (15.67 months);

Kaplan-Meir plots and log-rank based P-value is in Figure S3. More-

over, the median survival time of smokers (8.83 months) was substan-

tially different from non-smokers (35.53 months). Finally, in terms of

treatment, there was a statistically significant difference between

patients who did not have any treatment, compared to those who had

been offered at least one type of cancer therapy. The Kaplan-Meier

plots and log-rank based P-values the smokers/non-smokers and

treatment/no treatment groups appear in Figures S4 and S5.

3.3 | Stratified Cox proportional hazards
regression

To investigate the effect of plausible demographics, socio-behavioral,

and treatment characteristics on lung cancer survival, we use the

stratified Cox proportional hazard (PH) regression, stratified by age

group. However, prior to model fitting, we evaluate the PH assump-

tion for each covariate via the Schoenfeld test.23 Table 4 presents the

results from the corresponding Chi-squared test, and the two-sided P-

values. Furthermore, Figure S6 plots, for each covariate, the scaled

Schoenfeld residual, against the transformed time. From the table, we

observe that none of the tests, including the global test, is significant

at the 5% level. Hence, we can conclude that the underlying PH

assumptions are valid, and we can proceed with the stratified Cox

PH fit.

Results from the stratified Cox PH fit are summarized in Table 5,

where covariate effects can be explained in terms of hazard ratio

(HR) and the corresponding 95% confidence interval (CI). We observe

significance with regards to distant metastasis, treatment, and

smoking status.

TABLE 2 Patient characteristics across the treatment history

Treatment

N % P-value

Gender

Women 33 58.9 .823

Men 99 57.2

Age group

Less than 50 39 66.1 .108

50-59 39 50.6

60-69 33 66

70+ 21 48.8

Nationality

Non-Qatari 102 58.3 .723

Qatari 30 55.6

Cancer type

SCLC 19 38 .001

NSCLC 113 63.1

Distant metastasis

No 24 72.7 .058

Yes 108 55.1

Smoking status at the time of cancer diagnosis

Non-Smoker 34 79.1 .002

Smoker 98 57.2

Vital status by December 2014

Alive 97 72.9 <.001

Dead 35 36.5

Note: The P-values correspond to the chi-square tests.

TABLE 3 Median survival time (months) of lung cancer patients
by sociodemographic characteristics, cancer types, and treatment
history

Characteristics Median P-value

Gender

Women 18.20 .504

Men 13.40

Nationality

Non-Qatari 15.27 .048

Qatari 3.53

Type

SCLC 12.37 .041

NSCLC 17.97

Distant metastasis

No 15.67 .006

Yes 10.47

Smoking Status

Non-smoker 35.53 <.001

Smoker 9.83

Treatment

Yes 21.93 <.001

No 3.13
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The risk of death for patients with distant metastasis cancer is

141.4% higher (HR = 2.414, 95% CI: 1.035, 5.632), compared to other

patients. Similarly, the hazard of death for subjects in the treatment

group is 56.8% lower (HR = 0.432, 95% CI: 0.266, 0.681) compared to

the group without treatment. Finally, the risk of death for smoker

patients is 290.9% higher (HR = 3.909, 95% CI: 1.664, 9.180) com-

pared to non-smokers.

3.4 | Life table

For evaluating yearly survival rates of lung cancer patients, a life table

(Table 6) was also constructed. This table presents the number of cen-

sored and failed patients, the corresponding survival rate, and the SE,

for the first 5 years, allowing us to understand and evaluate these

quantities on a yearly basis. From the table, the 5-year survival rate of

lung cancer patients is 9.4%. The corresponding life tables for men

and women patients are in the Tables S2 and S3. While the 5-year

survival rate for males is 0.106, the corresponding rate for the females

is higher, 0.263.

4 | DISCUSSION

Lung cancer is a prevalent health condition in Qatar, owing primarily

to the rising tobacco utilization in the country. In light of the global

(average) 5-year survival rate of 15%,24 the survival rate for lung

F IGURE 1 Kaplan–Meier
survival curves for lung cancer
patients varying with gender

TABLE 4 Chi-Square test statistics, degrees of freedom (df) and
corresponding P-values from the Schoenfeld test for evaluating
proportional hazards assumption

Factors Chi-Square df P-value

Gender 0.899 1 .343

Nationality 0.077 1 .781

Type 0.155 1 .694

Distant metastasis 3.126 1 .077

Smoking status 0.395 1 .530

Treatment 1.746 1 .186

Global testa 8.362 6 .213

aThe global test is based on stratified Cox model.

TABLE 5 Adjusted Hazard ratio and 95% confidence intervals for
all-cause mortality among lung cancer patients (N = 229)

Factors Adjusted HRa,b

95% CI HR

P-valueLower Upper

Gender

Women 0.623 0.349 1.110 .108

Men Ref

Nationality

Non-Qatari 0.669 0.405 1.107 .118

Qatari Ref

Cancer type

SCLC 1.144 0.715 1.831 .575

NSCLC Ref

Distant metastasis

Yes 2.414 1.035 5.632 .041

No Ref

Treatment

Yes 0.432 0.270 0.691 <.001

No Ref

Smoking Status

Smoker 3.909 1.664 9.180 .002

Non-Smoker Ref

aModel adjusted for gender, nationality, cancer type, distant metastasis,

treatment, and smoking status.
bModel is stratified by age groups.

Abbreviation: HR, hazard ratio.
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cancer patients in Qatar is lower, about 9.4%. The corresponding

5-year survival rate in counties, such as the United States, the United

Kingdom, Saudi Arabia, and Libya, are respectively, 18.6%, 14.7%,

14%, and 2%.25 Aside from Libya, Qatar ranks lower, providing a basis

for improving lung cancer survival rates.

Various factors are related to lung cancer survival in Qatar, such

as age, distant metastasis, smoking status, and chemotherapy. Various

other studies26,27 corroborate our findings. For example, elderly

patients (≥65 years) have increased hazards of developing lung cancer,

compared to the younger.26 Additional factors recognized in the liter-

ature are smoking duration, family history of lung cancer, histology,

and history of infarction/heart disease.27 The high prevalence of

smoking among patients is in line with the current knowledge of the

link between smoking and lung cancer. In Qatar, the prevalence of

smoking was 16.4% (31.9% in men and 1.2% in women).28 Strict

smoking regulations should be in place to prevent lung cancer and

other health problems.

5 | CONCLUSION

Our analysis of the Qatari lung cancer population between 2010

and 2014 provides us with an avenue for understanding the pri-

mary factors influencing the time to event of lung cancer. Evaluat-

ing the 5-year survival rate was critical, in that it offers sufficient

allowance for studying the progress of the condition, and hence

determining whether Qatar has realized any progress in dealing

with the disease. However, a fundamental limitation attributed to

this study is the absence of other pertinent sociodemographic

information, such as employment status, income level, and educa-

tion. This information would have assisted us in understanding

whether specific groups have higher chances of lung cancer sur-

vival, compared to others.29

Recent research30 reveals that with increasing age, the risk of

surgery increases, with deaths due to noncancer-specific causes

becoming more prominent. These noncancer-specific deaths can be

attributed to “competing risk” events,31 a topic of considerable

interest and relevance for clinicians, given that a vast majority of

lung cancer patients are elderly with a median age at diagnosis of

70 years, and effective treatment plans are necessary to target a

known disease (lung cancer), in the face of unavoidable risk of

death due to old age. However, our current database does not have

information on competing risks of lung cancer, and we plan to pur-

sue this in the future.

Our current effort led to the creation of a reliable, accessible, and

accurate database combining various medical records on lung cancer

cases in Qatar. Considering this as the stepping stone, we expect

future research to focus on integrating a comprehensible list of risk

factors, thereby allowing us to refine our findings, and thus provide a

significantly more precise picture of lung cancer survival in Qatar. The

findings derived can lead to steps that the country can adopt to

improve the situation. We must also highlight the industrialization of

Qatar, and the associated environmental risks will also affect future

studies on lung cancer cases. This will also be an essential area for

future research, based on potential occupational exposure as a

variable.
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