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ABSTRACT
Background: Lung cancer is the leading cause of death among patients with cancer worldwide. The prevalence in
Saudi Arabia is 4.1%, with an increasing trend in recent years. The increase in smoking in the population has been
attributed to an increase in the incidence rate of lung cancer. Aim: To measure the prevalence of lung cancer among
adult patients aged 18-54 in National Guard hospitals in Saudi Arabia. Methods and Material: Retrospective cohort
study at National Guard hospitals in Saudi Arabia. The study included patients diagnosed with lung cancer between
January 2016 and May 2021. The data collection sheet included the demographics (age and sex) and other information,
such as diagnosis, type of lung cancer, smoking status, smoking type, and comorbidities. Results: This study included
140 participants. The sample comprised 59.3% men and 40.7% women. Seventy percent of the participants were
between 43 and 54 years. Smokers constituted 45% of the sample, non-smokers 35.7%, while the remaining were of
unknown status (19.3%); 26.4% were cigarette smokers, and 0.7% used water pipe smokers. A significant correlation
was observed between the type of cancer and sex. Age was also associated with the smoking status. Conclusions: The
number of cases of lung cancer is increasing, according to previous studies. Our data showed that most patients with
lung cancer were male smokers aged >43 years. Screening programs for lung cancer can be used in this population.
Screening should be encouraged in smokers of the appropriate age group for early detection of cancer and better
outcomes.
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INTRODUCTION
Lung cancer is the leading cause of death among all cancers worldwide, with an estimated mortality rate of 1.8 million
deaths per year. Moreover, it is the second most common cancer affecting the population worldwide, with a recent
estimation of 2.2 million new cases [1]. In the United States, lung cancer is the second most common cancer and the
leading cause of death. With a prevalence of 4.1% in Saudi Arabia, lung cancer is more common in men than women
in Saudi Arabia [2]. Recently, the incidence of lung cancer has increased. The Saudi Cancer Registry reported a
3.5% incidence in 2015 [3,4]. The highest proportion was reported among men in the eastern region, followed by the
northern region, Makkah, Tabuk, and Riyadh. The median ages of men and women with lung cancer were 64 and 63.5
years, respectively [4]. The increased incidence was owing to the high prevalence of smoking, which increased by
1.5% in men and 2% in women [5]. In contrast, the proportion of lung cancer in surrounding countries, such as Oman,
was 4.5% [6]. The main risk factor for lung cancer is smoking, more notably in 30-pack-year smokers, and all types
of smoking were included, such as water-pipe smoking; however, there are no sufficient studies on the association of
electronic cigarettes with lung cancer. Other risk factors include second-hand smoke, asbestos, radon, air pollution,
human immunodeficiency virus, idiopathic pulmonary fibrosis, Chronic Obstructive Pulmonary Disease (COPD), and
bronchial asthma [7-10].
Early detection of lung cancer is reportedly associated with a higher percentage of cure and a better overall prognosis.
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The National Lung Cancer Screening Trial reported that screening for lung cancer using a low dose chest Computed
Tomography (CT) scan reduces mortality by 20%. Therefore, the American Cancer Society established a mass lung
cancer screening program for high-risk patients aged 55-75 years as part of clinical practice guidelines. However, this
type of program has not been adopted as part of the practice recommendations in the population of Saudi Arabia, since
lung cancer is more prevalent and associated with higher mortality than colon, prostate, and breast cancer in the US
and Western populations. Furthermore, such screening programs are less likely to be cost-effective or successful in our
study population. The Saudi Lung Cancer Association (SLCA) and Saudi National Cancer Centre do not recommend
screening programs for lung cancer on a nationwide scale; instead, the option of intentions to screen high-risk patients
lies with the physicians based on their estimation.
Nevertheless, their recommendations emphasized the importance of initiating smoking cessation programs for primary
prevention, in addition to the early detection of symptomatic patients with lung cancer [11,12]. The diagnosis of
lung cancer cannot be established without tissue biopsy, for which different modalities are available. The choice of
the modality is dependent on the physician’s assessment of the case presentation and is performed following initial
clinical evaluation, proper imaging, cytological testing, and workup [13].
Lung cancer is classified into two main types: small-cell lung carcinoma and non-small cell lung carcinoma. Nonsmall-cell types have different subtypes, including adenocarcinoma, squamous cell carcinoma, and large-cell
carcinoma. These classifications are used for the treatment choice and prognosis of the disease [14]. While lung
cancer is the fifth most common cause of cancer-related death in Saudi Arabia, only 14% of lung cancers are diagnosed
early [2,5]. Although, lung cancer results in the death of 85% of the patients diagnosed with it, lung cancer is highly
preventable. The cure rate for cases diagnosed early in stage I may be as high as 85%; however, it drops to 1% in stage
IV [12]. Alghamdi, et al. conducted a retrospective study on 404 patients with lung cancer to estimate the predictors of
mortality for both lung cancer types, Small-Cell Lung Cancers (SCLCs) and Non-Small Cell Lung Cancers (NSCLC),
and observed that the tumor stage was the strongest predictor of mortality for both small cell lung cancers and nonsmall cell lung cancers [5]. In a randomized trial study evaluating whether screening with low-dose CT could reduce
mortality from lung cancer, the National Lung Screening Trial Research Team et al. found that screening using lowdose CT reduces the mortality attributed to lung cancer [15]. The primary objective is to Identify the prevalence of
lung cancer among adult patients aged 18-54, Compare the gender differences in the prevalence of lung cancer, and
identify the types of lung cancer among adult patients. The secondary objective is to identify the difference in smoking
types in correlation to lung cancer and the correlation between bronchial asthma, and COPD to lung cancer.
SUBJECTS AND METHODS
Study Design
This retrospective cohort study included patients from January 2016 to May 2021. Data were retrieved from the
hospital electronic system (BESTCARE database), which is used in all National Guard health centers in Saudi Arabia.
The study sample was estimated according to the following formula: N = Z 2 ×

N = (1.96) 2 ×0.041×

(1 − 0.041)
(0.05) 2

P(1 − p )
d2

N = 61

N=minimum required sample size; Z=1.96 at a 95% level of significance
P=proportion of lung cancer in Saudi Arabia. It was assumed to be 4.1% D the degree of precision. It is assumed to
be 5%
Data Collection and Analysis
The data collection sheet included demographic data (age and sex) and other information, such as diagnosis, type of
lung cancer (small cell lung cancer or non-small cell lung cancer), smoking status, smoking type (cigarettes, shisha,
electric cigarettes, or others), and comorbidities (bronchial asthma, COPD).
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Inclusion Criteria
• Patients diagnosed with lung cancer from January 2016 to May 2021
• Aged 18 to 54 years old
Exclusion Criteria
• Patients with lung metastasis
The data were collected and organized in an Excel sheet and analyzed using SPSS software. Descriptive data are
expressed as mean ± standard deviation for numerical variables, and frequency and percentage for categorical
variables. The chi-square or t-test was used for correlation analysis according to the variables. p-values at less than or
equal to 0.05 were considered statistically significant.
Study Settings
This study was conducted at the National Guard hospitals in Saudi Arabia for patients diagnosed with lung cancer.
RESULTS
The study included 140 patients diagnosed with lung cancer in the range of age 18 to 54 years and comprised 59.3%
men and 40.7% women. Most patients were from the western region of Saudi Arabia (60.7%), while others were from
the eastern (38.6%) and central regions (0.7%). Seventy percent of the participants were aged 43-54 years, whereas
other participants were 31-42 years old (24.3%) and 18-30 years old (5.7%).
The majority of the participants in the current study had non-small cell type of lung cancer (82.1%). Other types include
small cell (8.6%), carcinoid (8.6%), or unknown (0.7%) types. A total of 91.4% of participants had no comorbidities
(we included bronchial asthma and COPD owing to their association with lung cancer), 6.4% had bronchial asthma,
and 8.6% had COPD.
Smoking is a known risk factor for developing lung cancer; thus, the smoking status was considered in our study [16].
As described in Table 1, many participants included in the study were smokers (45%), while non-smokers comprised
35.7%, and the remaining were of unknown status (19.3%). The type of smoking practiced was also included in
this study; 26.4% were cigarette smokers, one participant was a water pipe smoker (0.7%), and the remaining had
an unknown type of smoking (37.1%). Smokers were further categorized based on the number of packs consumed
annually. The sample was divided into five groups as follows: <10 packs per year (1.4%), 10-20 packs per year (0.7%),
20-30 packs per year (0.7%), >30 packs per year (21.4%), an unknown number of packs (37%).
Considering the correlation between lung cancer and sex, the results showed a significant correlation. The type
of cancer was associated with sex (p=0.028) (Table 2). Moreover, the age of the participants showed a significant
association with their smoking status; 77.8% of the participants between 43-53 years of age were found to be smokers
(p=0.031) (Table 3). The relation between gender and smoking is given in Table 4.
Table 1 Participant information on the number of smokers, number of packs per year, and the smoking types

Smoking status

Smoking type

Number

%

Non-Smoker

50

35.70%

Smoker

63

45.00%

Not known

27

19.30%

Cigarette

37

26.40%

Water pipe

1

0.70%

Non- Smoker

50

35.70%

Not known

52

37.10%
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Smoking pack-year

<10 pack-year

2

1.40%

10-20 pack-year

1

0.70%

21-30 pack-year

1

0.70%

>30 pack- year

30

21.40%

Non- Smoker

50

35.70%

Not known

56

40.00%

Table 2 Relation between sex and type of cancer
Sex
Female

Type of lung cancer

Male

Count

Row N %

Count

Row N %

Non-small cell

49

42.60%

66

57.40%

Small cell

1

8.30%

11

91.70%

Carcinoid

7

58.30%

5

41.70%

Not known

0

0.00%

1

100.00%

p-value

0.028

Table 3: Relation between age and smoking status
Age
18–30

Region

Type of lung cancer

Smoking status

31-42

43-54

Count

Row N%

Count

Row N%

Count

Row N%

Central region

4

7.40%

12

22.20%

38

70.40%

Western region

4

4.70%

22

25.90%

59

69.40%

Eastern region

0

0.00%

0

0.00%

1

100.00%

Non- small cell

6

5.20%

29

25.20%

80

69.60%

Small cell

0

0.00%

2

16.70%

10

83.30%

Carcinoi d

2

16.70%

3

25.00%

7

58.30%

Not known

0

0.00%

0

0.00%

1

100.00%

Non- Smoker

4

8.00%

12

24.00%

34

68.00%

Smoker

4

6.30%

10

15.90%

49

77.80%

Not known

0

0.00%

12

44.40%

15

55.60%

p-value

0.859

0.584

0.031

Table 4 Relation between gender and smoking
Gender
Female

Smoking status

Male

p-value

Count

Row N %

Count

Row N %

Non-Smoker

37

74.00%

13

26.00%

Smoker

4

6.30%

59

93.70%

Not known

16

59.30%

11

40.70%

62

<0.001
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Cigarette

1

2.70%

36

97.30%

Water pipe

0

0.00%

1

100.00%

Non-Smoker

37

74.00%

13

26.00%

Not known

19

36.50%

33

63.50%

<10 pack-year

0

0.00%

2

100.00%

10-20 pack-year

0

0.00%

1

100.00%

21-30 pack-year

0

0.00%

1

100.00%

>30 pack-year

1

3.30%

29

96.70%

Non-Smoker

37

74.00%

13

26.00%

Not known

19

33.90%

37

66.10%

<0.001

<0.001

DISCUSSION
Lung cancer is ranked as the seventh most common cancer in Saudi Arabia, with a mortality rate of 7.4%, according to
a meta-analysis study conducted in 2019 [11]. Nevertheless, according to previous studies, an increasing trend in the
incidence rate of cancer has been observed in Saudi Arabia over the past few years [17,18]. Althubiti and Nour Eldein
revealed that the lung cancer incidence rate increased 3.5 folds in the period between 1990 and 2016 [3]. This study
assessed the prevalence of lung cancer in three regions of Saudi Arabia: central, eastern, and western. According to the
results of the current study, the western region had the highest number of lung cancer cases.
Upon comparison with previous literature, based on the Saudi cancer registry, the eastern region showed the highest
incidence rate followed by the northern region of Saudi Arabia [4]. This could be due to the higher number of patients
seen in the National Guard hospitals in the western region, including two hospitals in Jeddah and one in Medina.
The Saudi Cancer Registry has shown that women between 45 and 59 years of age are most commonly affected by
cancer in general; similarities can be seen with the results of the current study in which most cases were recorded in
participants of the age group between 43 and 54 years. Moreover, our study demonstrated a male predominance in the
reported cases, which is following the report of the Saudi Cancer Registry that shows that lung cancer is more common
among men and ranks third among the most prevalent cancers in men [4].
Smoking is a known risk factor for lung cancer [19]. Cigarette smoking is found in 23.5% of men and 17.9% of
women in the United States [20]. The relative risk of lung cancer increases by 15 to 30-folds in cigarette smokers
compared to non-smokers [16]. Other types of smoking, such as smoking cigars and water pipes, have shown a lower
risk of lung cancer compared to that cigarette [21,22]. In the United States, lung cancer is found in one in nine smokers
[23]. According to a survey conducted in 2013, the smoking rate in Saudi Arabia was 28.9% in men and 2% in females
[24]. The mean age for the initiation of smoking was 19.1 years (± 6.5 years). Results of the current study showed a
smoking rate of 93.7% among male patients with cancer, while female smokers comprised 6.3% of the cancer cases.
Differences in the number of cases between men and women can be related to the smoking status of the participants
since most of the smokers in our sample were men. Qattan, et al. demonstrated that the current smoking status is
associated with sex, age, region, and marital status, with a higher prevalence in the Riyadh region [25].
Non-small cell lung cancer accounts for 85% of lung cancers, while small cell lung cancer accounts for the remaining
15%, as reported by a study conducted in the United States in 2010 [26]. The results of our study correspond to the
percentage of cases found in the literature. Our study showed a significant correlation between the type of cancer
and sex. Women who have never smoked are more prone to lung cancer than men with no history of smoking [27].
However, many studies have suggested that female smokers are more susceptible to carcinogens in tobacco smoke
than men [28-30].
This study adds data to the epidemiology of lung cancer and its prevalence among smokers in Saudi Arabia. One
of the main limitations of this study was that only patients from the National Guard Hospitals were included. This
resulted in the limited sample size of this study. This also limited the inclusion of participants from other regions of
the country. The association between smoking and different types of cancer is another area that can be implemented in
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future studies to determine the type of smoking associated with a higher risk of cancer in each region. Moreover, only
those with a mentioned smoking status in the medical records were labeled as smokers; therefore, the majority of the
patients with lung cancer would include smokers.
However, it was not possible to confirm or refute the status of those with no details about smoking in their records,
which might not truly reflect the reality of the situation in terms of the smoking status.
CONCLUSION
Lung cancer is the leading cause of cancer-related death worldwide. The number of cases of lung cancer is increasing,
and new types of smoking are being promoted among youngsters; thus, authorities need to organize more campaigns
targeting this population to increase awareness of the risks of all types of smoking. Our data demonstrated that most
patients with lung cancer were male smokers aged >43 years. Screening programs for lung cancer can be used in this
group of studies. Screening should be encouraged for early detection of cancer and better outcomes in smokers of the
appropriate age group.
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