ORIGINAL ARTICLE

OMAN MEDICAL JOURNAL [2021], Vor. 36, No. 3: €276

Featuring Trends in the Epidemiology of Lung
Cancer Following the Publication of the National

Cancer Strategy in Qatar

Wanis H. lbrahim'*, Khalid Shariff', Mufid El Mistiri?, Ussama Alhomsi?, Awni Alshurafa’,
Khalid Farooqui', Mohammed E. Faris!, Khaled A. Aboujabal®, Kamel A. Aboujabal?,
Hafedh Ghazouani', Raza A. Akbar', Muhammad A. Waheed*, Reyad H. Mohsen? and

Mohsen Eledrisi’

'Department of Medicine, Hamad General Hospital, Doha, Qatar

2Hamad Medical Corporation, National Center for Cancer Care and Research, Doha, Qatar
SMedlical Student, College of Medicine, Qatar University, Doha, Qatar

‘Department of Medicine, Northampton General Hospital, Northampton, UK

ARTICLE INFO
Article bistory:
Received: 8 August 2020
Acccptcd: 4 October 2020

Online:
DOI 105001 /0mj202171

Keywords:

Lung Ncopiasms;
Incidence; Survival Race;
Retrospective Studies;
Delivery of Health Care;
Qatar.

ABSTRACT

Objectives: Qatar has witnessed significant reforms in its health care system, including
the care of cancer patients. In 2011, the National Cancer Strategy was released with the
aim to deliver a high standard of care to cancer patients across the country. We sought
to investigate the featuring trends in the epidemiological and clinical characteristics
of lung cancer in Qatar following the publication of the National Cancer Strategy.
Methods: We conducted a retrospective cohort study documenting the epidemiological
and clinical characteristics of primary lung cancer cases in Qatar diagnosed from 1
January 2011 to 31 December 2018. Results: The overall age-standardized incidence
rate was 8.7 per 100000 persons (11.6 per 100000 and 5.4 per 100000 persons for
males and females, respectively). The one, three, and five-year overall survival rates were
67.0%, 48.0%, and 28.0%, respectively. The three-year overall survival rates for stages
L, IL, IIL, and IV were 97.0%, 78.0%, 52.0%, and 31.0%, respectively. The three-year
survival rates for males and females were 43.0% and 64.0%, respectively (p = 0.029),
for Qatari and non-Qatari nationals were 42.0% and 49.0%, respectively (p = 0.252),
and for smokers and non-smokers were 39.0% and 69.0%, respectively (p < 0.001). The
overall age-standardized mortality rate was 5.5 per 100000 persons. Adenocarcinoma
was the most common histologic type. Conclusions: Despite the low overall lung
cancer incidence rate in Qatar, there is a rise in the incidence among females when
compared to previous studies. Qatar has favorable five-year lung cancer survival rates
compared to many developed and neighboring countries. Policymakers in the country
should consider the changing patterns in lung cancer incidence when planning future
preventive strategies.

he incidence and mortality of cancer are

rapidly growing worldwide. Lung cancer

is not an exception. Despite being a

preventable disease, as more than 85% of
the cases are caused by smoking, the incidence of lung
cancer has increased in many countries since 1987
due to the increase in smoking prevalence.! Globally,
lung cancer is the most commonly diagnosed cancer
and the leading cause of cancer death for both sexes
combined. It is also the most commonly occurring
cancer in men and the third most commonly
occurring cancer in women.” In 2018, 2.1 million
new lung cancer cases and 1.8 million lung cancer-
related deaths (representing close to 1 in 5 (18.4%)

cancer deaths) were reported.? The association of
lung cancer with smoking is strong, dose-related,
and is evident for all types of lung cancer, which
emphasizes the causal nature of the relationship.?
Despite the high prevalence of cigarette and water-
pipe smoking in Gulf Cooperation Council (GCC)
countries, a significant challenge is obtaining
accurate data about lung cancer incidence due to
the lack of comprehensive, up-to-date population
registrics.1 In Qatar, tobacco use remains a signiﬁcant
public health concern, with an estimated smoking
prevalence of 36.5%.* Furthermore, like in many
other GCC countries, the water-pipe smoking
epidemic is on the rise and is replacing cigarettes
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as the most popular method of tobacco use,
particularly among youths.>® In 2010, Ibrahim et
al,” first reported the clinical and epidemiological
characteristics of lung cancer in Qatar from 1998 to
2005. The age-standardized incidence rate (ASIR)
over the study period was estimated to be 8.95 per
100000 persons for the total population (15.20 per
100000 for males and 3.95 per 100 000 for females).”
Since, Qatar has witnessed a significant reform in its
health system, including the care of cancer patients.
In 2011, the National Cancer Strategy was published
with the aim to deliver a high standard of care to
cancer patients across the country.® The National
Center for Cancer Care and Research (NCCCR),
a well-equipped and sophisticated center, has been
established as the premier healthcare facility to
deliver such care for all cancer patients in the country.
Our study aimed to report the trends in lung cancer
epidemiological and clinical characteristics since the
publication of the National Cancer Strategy and
compare the results with the previously reported
datain 2010.7

METHODS
This was a retrospective cohort study documenting
the epidemiological and clinical characteristics of all
primary lung cancer cases diagnosed from 1 January
2011 to 31 December 2018 in Qatar. Patients
with lung metastasis due to primary malignancy
originating outside the lungs were excluded.

Data related to lung cancer epidemiological
and clinical characteristics during the study period
were obtained from two primary sources; the Qatari
National Cancer Registry Database and extensive
search of the patient’s electronic medical records.
Considering the challenges encountered in many
international cancer registries regarding the quality,
reliability, and completeness of cancer registration
data, we performed an extensive search in patients’
electronic medical records to confirm the consistency
and completeness of the information obtained from
the registry. Utilizing the patient’s medical records
and the cancer registry data, patients in our study
were censored until any of the following happened
(a) a patient died, (b) a patient has not yet died by
the time of the close of the study, or (c) the time
of the last follow-up if a patient was lost to follow-
up. All data were recorded in a structured data
collection sheet.

To ensure consistency of the data, all investigators
involved in data collection received prior training on
how to complete the datasheet. Furthermore, two
senior investigators (W1 and KS) independently
reviewed the data collected by other investigators
for accuracy and reliability.

Qualitative and quantitative data were
expressed as the frequency with percentage and
meantstandard deviation (SD) with median and
range. Descriptive statistics were used to summarize
the demographic and all other clinical characteristics
of the participants. Associations between at least
two qualitative or categorical variables were assessed
using the chi-squared test. For small cell frequencies,
the chi-squared test with a continuity correction
factor or the Fisher’s exact test was applied.
Pictorial presentations of the key results were made
using appropriate statistical graphs. Incidence and
mortality rates were expressed as new cases per
100000 person-years with 95% confidence intervals
(CIs) and age standardization using the World
Health Organization world standard population
2000-2025. Survival tables and Kaplan-Meier
curves were utilized to calculate both one- and three-
year survival probabilities with log-rank analysis to
compare the variables. A Poisson regression model
was used to test the time trend in five-year relative
survival. A two-sided p-value < 0.050 was considered
statistically significant. Statistical analyses related
to demographic and subject characteristics were
performed using SPSS Statistics (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp.). Mortality and
survival statistics were computed using StataCorp
(StataCorp. 2015. Stata Statistical Software: Release
14. College Station, TX: StataCorp LP.).

RESULTS
Tables 1 and 2 show the demographic and clinical
characteristics of lung cancer patients. A total of 428
patients were diagnosed with lung cancer during
the study period. The mean age at diagnosis was
59.6+12.6 years (59.3 years for males and 60.5 years
for females). The median age, minimum age, and
maximum age at diagnosis were 60 years, 30 years,
and 104 years, respectively. Males constituted 78.7%
and females 21.3% of lung cancer cases. About 66.4%
of patients had a positive history of smoking. Cough
was the most common symptom in 68.6% of cases,
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Table 1: Demographic characteristics of lung

Table 2: Clinical characteristics of lung cancer

cancer patients, N = 428. patients.

Characteristics Number of patients (%) Characteristic Number of patients (%)

Age, years Cough (n=407) 279 (68.6)
< 40 30 (7.0) Hemoptysis (n = 404) 83(20.5)
40-49 64 (15.0) Dyspnea (n = 404) 188 (46.5)
50-59 115 (26.9) Chest pain (n = 406) 174 (42.9)
60-69 125(29.2) Hoarseness of voice (n = 401) 21(52)
70-79 71(16.6) Malaise (n = 400) 98 (24.5)
80+ 23(54) Weight loss (n = 398) 132 (33.2)

Gender Symptoms related to distant 216 (53.7)
Male 337 (78.7) metastasis (n = 402)
Female 91 (21.3) Asymptomatic (n = 404) 31(7.7)

Nationality Finger clubbing (n = 363) 15 (4.1)
Qatari 89 (20.8) SVC obstruction (n = 404) 21(5.2)
Non-Qatari 339(79.2) Hypercalcemia (n = 414) S51(12.3)

Smoking history (n = 387) Lung involved (n = 418)

Yes 257 (66.4) Right 237 (56.7)
Number of cigarettes smoked per day for smokers (n = 156) Left 150 (35.9)
Average 260 Both 31(74)

1-10 24(154) Method of diagnosis (n = 383)
11-20 77 (49:4) Bronchoscopy 131 (34.2)
21-30 7(45) CT guided biopsy of the lung 184 (48.0)
> 30 48 (30.8) lesion
Duration of smoking, years (n = 172) VATS lung biopsy 17 (4.4)
Mean + SD 30.0 + 13.0 Pleural biopsy 27 (7.0)
Median 30 Mediastinoscopy 3(0.8)
Minimum 2 Biopsy from distant metastasis 17 (4.4)
Maximum 73 Thoracocentesis 4(1.0)
Smoking history by gender (n = 387), p-value < 0.001 Treatment received
Yes Surgery (n = 375) 86(22.9)
Males 235 Chemotherapy (n =377) 259 (68.7)
Females 22 Radiotherapy (n = 370) 164 (44.3)
No Targeted therapy (n =212) 94 (44.3)
Males 71 SVC: superior vena cava; CT: computed tomography; VATS: video-assisted
Females 59 thoracic surgical.

followed by dyspnea in 46.5%. About 53.7% of
patients had symptoms related to distant metastasis
at presentation, whereas 7.7% were asymptomatic at
the time of diagnosis. Computed tomography (CT)
guided biopsy was the most common method of
confirming the diagnosis in 48.0% of cases, followed
by bronchoscopy in 34.2%. The majority of patients
(78.7%) were in stage IV at the time of diagnosis
[Figure 1]. Adenocarcinoma was the most common
histologic type of lung cancer in 57.4% of cases and
the most common in males and females [Figure 2].
About 22.9% of patients received surgical treatment,
68.7% received chemotherapy, and 44.3% received
radiotherapy. Targeted therapy was provided to

44.3% of patients with adenocarcinoma [Table 2].
There is a significant association between smoking
and the three main histologic types of lung cancer
(adenocarcinoma, small cell cancer, and squamous
cell cancer) [Table 3].

The overall ASIR was 8.7 per 100 000 persons. The
ASIR for males and females were 11.6 per 100000
and 5.4 per 100000 persons, respectively [Figure
3]. The median follow-up time was nine months
(range 1-89 months). The one, three, and five-year
overall survival rates calculated by the Kaplan-Meier
method were 67.0%, 48.0%, and 28.0%, respectively
[Figure 4]. The three-year overall survival rates for
stages I, II, III, and IV were 97.0%, 78.0%, 52.0%,
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Figure 1: Stage of lung cancer at the time of
diagnosis.
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Figure 2: Histologic types of lung cancer.

and 31.0%, respectively (p-value = 1.670) [Figure 5].
The three-year survival rates for males and females
were 43.0% and 64.0%, respectively (p-value =
0.029) [Figure 6], for adenocarcinoma, small cell
cancer, and squamous cell cancer types were 55.0%,
33.0%, and 48.0%, respectively (p-value = 0.088)
[Figure 7], for patients < 40 years old was 64.0%
[Figure 8], for Qatari and non-Qatari nationals were
42.0% and 49.0%, respectively (p-value = 0.252)
[Figure 9], and for smokers and non-smokers were

39.0% and 69.0%, respectively (p-value < 0.001)
[Figure 10]. The overall age-standardized mortality
rate (ASMR) was 5.5 per 100000 persons. The
ASMR for males and females were 7.6 per 100000
and 3.1 per 100000 persons, respectively.

DISCUSSION
Our study has demonstrated some striking
features related to the epidemiological and clinical

Table 3: Associations between the three main histologic types and other variables.

Characteristic
Adenocarcinoma

Smoking history

Yes 122

No 92
Gender

Male 172

Female 66
Nationality

Qatari 38

Non-Quatari 200
Lung involved

Right 141

Left 73

Both 18
Stage at diagnosis

Stage 1 16

Stage 2 4

Stage 3A 7

Stage 3B 3

Stage 4 171

Histologic type p-value
Squamous cell Small cell cancer
cancer
48 25 <0.001
8 5
61 25 <0.001
1 6
19 7 0.030
43 24
35 12 0.172
25 14
2 3
3 0
2 2 0.002
5 1
6 1
31 20
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Figure 3: ASIR of lung cancer in Qatar between
2011 and 2018 (per 100000 person-years).
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Figure 6: Lung cancer survival by gender.
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Figure 8: Lung cancer survival by age at diagnosis.
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Figure 9: Lung cancer survival by nationality.

Figure 10: Lung cancer survival by smoking history.

characteristics of lung cancer in Qatar. The overall
ASIR of lung cancer remains one of the lowest in the
world (8.7 per 100000 persons), with a noticeable
rise in ASIR among females (5.5 per 100000
persons) compared to the previously published data
(3.95 per 100000 persons).” Data from the Qatari
National Cancer Registry revealed that lung cancer
ranked fifth among the most common cancers in
Qatar for both sexes from 2009 to 2018, third for
men, and eighth for non-Qatari women resident
in the country. It was not among the 10 most
common cancers for Qatari women. This finding
is exciting and may reflect the higher prevalence
of smoking among non-Qatari residents in
the country.*

Lung cancer does show wide geographic
variations in its incidence rates across the world. The
highest incidence rates are observed in Micronesia/
Polynesia, in Eastern Asia (rates are > 40 per 100 000
persons in China, Japan, and the Republic of
Korea), and in much of Europe, especially in Eastern
Europe, with an ASIR in Hungary as high as 77.4
per 100000 males. Incidence rates generally remain
low in West and Central Africa (ASIR of 2.8 and 3.1
per 100000 persons, respectively).? It is well-known
that lung cancer incidence and mortality are tightly
linked to cigarette smoking patterns. As smoking
rates peak, lung cancer incidence and mortality rise
in subsequent decades.”" The low incidence of lung
cancer despite the previously reported high smoking
prevalence in Qatar is a fascinating observation in the
current study and is difficult to explain. Nevertheless,

this finding is not peculiar to Qatar and has also
been observed in many other countries of the GCC
and the Middle East and North African (MENA)
origin. In some of these countries, smoking rates
are even higher than in western countries like the
USA and the UK and are comparable with France
and Japan. For example, Kuwait has the highest
smoking prevalence in the region at 46%, yet the
ASIR of lung cancer is only 7.3 per 100 000 persons.
In Egypt, where tobacco products are widespread,
and approximately 20 billion cigarettes are smoked
annually, the ASIR of lung cancer remains low
at 7.6 per 100000 persons."''"3 Some plausible
explanations for this observation are the younger
populations in these countries compared to the
high lung cancer risk countries, genetic variations,
and the inherited susceptibility theory. A fact
that supports the theory of genetic and inherited
susceptibility is that lung cancer occurs in only a
minority of cigarette smokers, even though cigarette
smoking is the predominant cause of lung cancer.
Furthermore, a family history of lung cancer has been
observed to be a risk factor for lung cancer in non-
smoking populations.'* Compared to the previously
published data from Qatar in 2010, there seems to
be a decline in the overall ASIR of lung cancer in
men and a rise in women. This finding has also been
observed in industrialized countries over the past
40 years. In the USA, the incidence and mortality
rates of lung cancer in women have risen markedly
and are becoming nearly identical to men’s. Similar
trends have also been observed in the UK and central
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and eastern Europe. Such gender trends have been
attributed to the rising tobacco epidemic in these
countries, the changes in the histologic pattern
over time, and the socioeconomic and educational
inequalities.”>!® Similar to previous data,” the
current study has shown that adenocarcinoma is
the most common histologic type of lung cancer in
Qatar. Adenocarcinoma incidence rates have risen
and surpassed those of squamous cell carcinoma
(historically the most frequent subtype) in many
industrialized countries since the 1990s, and its
rates continue to increase in populations from
other nations. This rise has been in parallel with
the increased incidence of lung cancer in women.
Different reasons have been postulated to explain the
rise in the incidence of adenocarcinoma, including
the change in the type of tobacco smoked, genetic
predisposition, and environmental exposures.”!”
One of the most striking findings in the current
study is the higher survival rates among patients
with lung cancer in Qatar than the international
figures. Our study’s one, three, and five-year overall
survival rates were 67.0%, 48.0%, and 28.0%,
respectively. Recent estimates showed that Japan
had the highest five-year relative survival worldwide
at 30%, while Libya, Mongolia, Chile, Bulgaria,
and Thailand had the lowest survival rates of <
10%."® The five-year lung cancer survival rates in
the USA, Canada, France, Germany, Italy, and
the UK are 18.7%, 17.3%, 13.6%, 16.2%, 14.7%,
and 9.6%, respectively.’” When compared to the
neighboring GCC countries, Qatar has a higher
lung cancer five-year survival rate. Recent data
from Oman revealed a median overall survival of
seven months and a five-year survival rate of 7% for
non-small cell lung cancer (NSLC).?® In Bahrain,
lung cancer five-year survival is only 3%.*' Data
regarding lung cancer survival in Saudi Arabia
and the UAE are scarce. Nevertheless, the most
favorable lung cancer five-year survival for NSLC
reported from one tertiary center in Saudi Arabia
is 26%.%* Several factors can explain the better
survival rates in Qatar compared to other countries,
including improved coordination of care of cancer
patients at the national level, the timely access to
expert opinion and treatment, the utilization of
state-of-the-art testing for genetic mutations in
NSLC, the availability of sophisticated radiologic
investigations, the advanced treatment options that
are provided free of charge to all cancer patients

resident in the country, and the standardized long-
term surveillance of lung cancer survivors.

Our study has described the most recent trends
in the epidemiological and clinical characteristics
of lung cancer in Qatar and has highlighted some
of the outcomes in the care of lung cancer patients
following the publication of the National Cancer
Strategy in 2011.° It is the first to describe the
details of lung cancer survival and mortality in the
country. Among the strengths of this study is the
extensive search in the patient’s medical records that
was performed to overcome the deficiency in the
cancer registry and ensure consistency and accuracy
of the collected data. Furthermore, the results of
our study can be generalized to the whole country
as all patients with lung cancer are referred to and
treated in the NCCCR from which the study data
were obtained.

Nevertheless, the current study has important
limitations. Besides the limitations inherited in
retrospective studies, one of the major challenges
we encountered during data collection was the
incomplete cancer registry database that lacks
comprehensive and up-to-date information.
Nevertheless, this problem was anticipated at
the start, and we decided to search the patient’s
electronic medical records as well. Another
important limitation is the inability to examine the
contribution of water-pipe smoking to the burden of
lung cancer. As we highlighted earlier, the prevalence
of this type of smoking is on the rise in the country,
and it would be interesting if its contribution to the
development of lung cancer, particularly among
non-Qatari females was examined. The study’s
retrospective nature did not permit the examination
of smoking and other risk factor characteristics
among Qatari and non-Qatari patients, which,
in turn, limited proper characterization of the
two populations.

CONCLUSION
Despite the low overall incidence of lung cancer in
Qatar, its incidence in females is rising. Lung cancer
has a favorable survival in Qatar when compared to
other countries. Patients in Qatar have good access to
standard and advanced cancer care. Policymakers in
Qatar should also consider the changing patterns in
lung cancer incidence, such as its rise in non-Qatari
women, when planning future preventive strategies.
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Since many lung cancer patients in the country
are diagnosed at advanced stages, early detection
programs should be considered. Furthermore,
an initiative for a cancer registry improvement
program is needed in the country. This program
should include training of cancer registry staff and
could play a crucial role in ensuring good-quality
data and adequate data analysis, interpretation,
and dissemination.
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