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Lung Cancer Prevalence in Iran by Histologic Subtypes

Abstract

Background: Prevalence statistics are essential for cancer control in addition to incidence and
mortality data. As we know, there is no published report regarding lung cancer (LC) prevalence
in Iran. Herein, we provide model-based estimates of limited time LC prevalence in Iran, 2015.
Materials and Methods: Incidence numbers of LC were extracted from Iranian National Cancer
Registry reports for 2003-2009. Trends were analyzed by joinpoint regression, assuming a
logarithmic poisson model. Incidence numbers were projected up to 2015, using linear regression
models which were trained by corrected annual percentage changes. A Monte Carlo-based model
was generated, and absolute survival rates, number of incident cases, and incompleteness of Iranian
cancer registry for LC were included into it. Limited-time prevalence (within 1, 2-3, and 4-5 years
from diagnosis) and its respective 95% uncertainty level (UL) were estimated by age, gender, and
histopathological type. Results: Five-year prevalence was estimated to be 4.21 (95% UL: 3.37-5.38)
per 100,000 adult person, with a male:female ratio of 2.01. Estimated number of patients within 1,
2-3, and 4-5 years from diagnosis were 1871 (1497-2392), 993 (770-1285), and 420 (322-550),
respectively. Most prevalent form of LC were squamous cell carcinoma (802; 579-999) and
adenocarcinoma (319; 230-389) in males and females, respectively. Conclusion: According to our
results, the most plausible estimates of number of alive LC patients within initial treatment, clinical
follow-up, and cure phases were 2392, 1285, and 550 cases in Iran in 2015.
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Introduction a region, what that requires a robust cancer
registry.l!!  Therefore, scarcity of data
regarding cancer prevalence in Iran is also a
consequence of the absence of a long-time
representative  population-based  cancer
registry. Another approach requires number
of cancer incident cases and survival rates.
This approach would also provide robust
estimates as long as number of incident

cases and survival rates be robust.[?!

Lung cancer (LC) is common cancer and
the most common cause of cancer mortality
worldwide.[ Tt is estimated to be one of the
most common cancers and the second cause
of cancer mortality in Iran.”) However,
lack of a representative National Cancer
Registry in Iran leads to an alarming dark
corridor of LC control decision-making.

Despite of the absence of a national
population-based cancer registry, there is
a limited body of evidence on national
or subnational LC incidence, mortality
and survival,?7 but incidence, mortality
and survival statistics, even based on a

Iranian National Pathology Based Cancer
Registry (INPBCR) reported annual
number of cancer incidence from 2003
to 2009. There are also relatively robust
estimates of survival rate for LC patients in
low- and middle-income countries such as

representative 'tlmely natlp nal r‘eglstry, Iran. Accordingly, the former approach of
could not provide adequate information for R .

. . . . cancer prevalence estimation is applicable
policymaking regarding cancer survivor

to estimate LC prevalence in Iran, although

population and its medical and social needs.® .
some correction factors are necessary.

As we know, there is no national report on the
LC prevalence in Iran but only two regional
reports from Kerman and Isfahan.”!”

Herein, limited-time prevalence (patients
within 1, 2-3, and 4-5 years from diagnosis)
of LC in Iran was estimated, based on
corrected and projected the number of LC
incident cases reported by INPBCR.

Prevalence estimation, in one approach,
requires information on the vital status of
all previously diagnosed cancer patients in
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Materials and Methods

LC incidence data were extracted from INPBCR reports
for 2003-2009. Extracted incidence data were manipulated
into three sections. In the first section, incidence numbers
were entered in Joinpoint regression program 4.0.1 by year,
age group (15-39, 4044, 45-49, 50-54, 55-59, 60-64,
65-69, 70-74, and 75+), gender, and histologic type. Cases
with unspecified cell type (28-25% of annual registered
LC cases) were redistributed according to the proportion
of known histologic types. Possible change points were
identified, and annual percent changes (APCs) were
estimated after removing the effect of the major registration
improvement (at 2007-2009). To do this, we interpolated
incidence counts between 2006 and 2012, assuming a
linear trend during this period. Incidence counts for 2012,
we extracted from GLOBOCAN 2012.1% As case finding
from sources other than pathological laboratories failed at
20102011, and incidence rates decreased to the expected
pathological-based rates at 2011 and further years.

In the second section, using linear regression models which
were trained by the estimated APCs for the last segment of
trends lines, incidence numbers were predicted up to 2015.
We used the estimated APCs for the last segment of trend
lines to prevent overestimation of projected incidence rates
as overall trend lines are influenced by the improvement
of registration methods and consequently are artificially
higher than reality.

In the third section, prevalence (the number of alive patients
at 1, 2-3, and 4-5 years after cancer diagnosis) of LC was
estimated by age groups, genders, and considering phases
of cancer care. To do this, projected incidence numbers
for 2010-2015 were entered in a Monte Carlo-based
model (consisting 5000 scenarios), in which prevalence
estimates and respective 95% uncertainty levels (ULs)
were estimated, considering a 40-80% (with a normal
distribution) of incompleteness of case ascertainment at
INPBCR,!"*1% and a 12.5 (95% confidence intervals [CIs]:
15, 10) and 2.5 (95% CI:. 0.0, 5.0) percent of 1 and
5 year-survival rates (with a normal distribution) for LC
patients.[®!7]

Two, three, and four years survival rates and respective 95%
CIs were interpolated assuming an exponential distribution
for survival from diagnosis. Calculations and modeling
were done by using MS Excel software.

Results

A total Number of projected LC Incidence for 2010, 2011,
2012, 2013, 2014, and 2015 were estimated to be 4888,
5132, 5389, 5658, 5941, and 6238 cases, respectively.
Accordingly, total number of alive LC patients within
5 years from diagnosis was estimated to be 3285 (95% UL:
2632, 4172) for both genders. Estimated number of patients
within initial treatment and clinical follow-up phases were
1871 (95% UL: 1497, 2392) and 993 (95% UL: 770,

2

1285), respectively. The prevalence of cured patients was
estimated to be at 420 (95% UL: 322, 550) cases [Table 1].

Percentage of female LC patients within 5 years from
diagnosis were 32.4% (95% CI: 30.8, 34.0), and male:female
ratio was 2.01. Male prevalent cases were more than females
in all age groups except for 15-39 years group. A number
of estimated alive LC patients were increased by age in
both males and females (P value for trend <0.05). Five
years prevalence in population aged 15-39 and 75 years
and upper were estimated to be 0.41 (95% UL: 0.33, 0.51)
and 20.9 (95% UL: 16.84, 26.56) per 100,000 population,
respectively. Patients within initial treatment phase were the
most prevalent cases in all age groups and both genders.
Patients within cure phase were less prevalent than who
were within other phases [Figure 1].

Most prevalent histopathologic types were squamous
cell carcinoma (Within 5-year prevalence, 802; 95% UL,
579-999), adenocarcinoma (517; 95% UL, 372-642), and
small cell carcinoma (327; 95% UL, 235-407) in males
and adenocarcinoma (319; 95% UL, 230-389), squamous
cell carcinoma (178; 95% UL, 129-227), and small cell
carcinoma (68; 95% UL, 49-84) in females [Table 2].

Discussion

We modeled available incidence and survival statistics to
estimate limited-time prevalence of LC in Iran. Within
S-year prevalence of LC was estimated at 4.21 (95% UL:
3.37-5.38) cases per 100,000 adult person. This estimate
could be considered as a part of LC overview in Iran as
well as incidence and mortality statistics.

Our estimated 5-year prevalence for 2015 was relatively
more than estimates by GLOBOCAN for 2012 (4015 cases
in Iran)."¥ This may be due to increasing trend of
LC incidence in Iran in recent years or unlikely due
to the improvement of survival rates for patients, or
an underestimation of the incidence of LC in Iran by
GLOBOCAN. However, GLOBOCAN estimates fall in our
estimated 95% UL. It could be considered as an evidence
of relatively proper modeling approach, which we used.

Moradpour and Fatemi reported a 5-year prevalence of
11.5 per 100,000 in Isfahan.!'! It may be due to higher risk
of incidence of LC in Isfahan province. Another reasoning
would be appeared when one considers survival rate of LC
in Iran,[” this prevalence is possible if only incidence rate
had been more than 25 per 100,000, which is not plausible
incidence estimate of LC in Iran.

Our current estimates are relatively less than our previously
estimates for Kerman province.”! Although we used a
different method in the previous study, but believe that
higher incidence of LC in Kerman leads to a higher
prevalence for it and could explain this inconsistency.

Surprisingly, our results shown that in 15-39 years old
females, prevalence of LC in any phases of diseases
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Table 1: Number of lung cancer prevalence cases in Iran, 2015

Time from Male (95% UL¥*) Female (95% UL) Both (95% UL)
diagnosis

1 year 1266 (1013, 1607) 605 (484, 770) 1871 (1497, 2392)
2-3 years 673 (522, 879) 322 (249, 419) 993 (770,1285)
4-5 years 284 (217, 376) 136 (103, 179) 420 (322, 550)
Within 5 years 2222 (1782, 2838) 1063 (850, 1353) 3285 (2632, 4172)

*Uncertainty level: Upper levels were estimated assuming more plausible rate of incompleteness of Iranian nation cancer registry

Table 2: Lung cancer prevalence in Iran, 2015, according to histopathologic type and gender (counts)

Morphology Rank 1 year (95% UL*) 2-3 years (95% UL) 4-5 years (95% UL)
Male
Adenocarcinoma 2 315 (252, 344) 142 (101, 193) 60 (19, 105)
Squamous cell carcinoma 1 489 (391, 531) 221 (157,303) 92 (31, 165)
Small cell carcinoma 3 200 (159, 217) 89 (63, 123) 38 (13, 67)
Non-small cell carcinoma 4 84 (67,91) 38 (27, 52) 16 (5, 28)
Other - 269 (216, 293) 122 (86, 165) 52 (17,92)
Female
Adenocarcinoma 1 197 (157, 207) 85 (61, 118) 37 (12, 64)
Squamous cell carcinoma 2 110 (88, 115) 48 (34, 66) 20 (7, 36)
Small cell carcinoma 3 41 (33, 45) 19 (13, 25) 8(3,14)
Non-small cell carcinoma 4 35 (28, 36) 14 (11, 21) 7(2,11)
Other - 130 (104, 137) 57 (40, 79) 24 (9, 43)

*Uncertainty level: Upper level were estimated assuming more plausible rate of incompleteness of Iranian national cancer registry
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Figure 1: Age-distribution of prevalence of lung cancer in Iran, 2015 by gender

was more than males. It is inconsistent with overall = Age-specific prevalence estimates

for 60-64 years

pattern of LC incidence and prevalence worldwide.l'l It
may be due to more tobacco use in younger females in
Iran in recent decades and more smoking cessation in
males.[1%2%]

The proportion of estimated number of patients within
initial treatment phase was 57% (95% CI: 55.2, 58.6)
of total number of within 5-year prevalent cases. This
proportion was roughly true throughout all age groups.
Considering high-fatality rate of LC,?"! this finding could
be explained.
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population were more than 65-69 years population in
females and also for 55-59 years population compared
with 60—-64 years in males. This pattern was against the
overall increasing trend of LC prevalence by age. It may
be a result of cohort or period effect or more likely due
to variations in coverage of registration and care-seeking
behaviors in different ages.

According to our results, the predominant histologic
type of LC in males was squamous cell carcinoma. This
finding is consistent with international patterns.*>*!
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Again, in agreement with international pattern of LC
in females, the most form of LC in female cases was
adenocarcinoma. However, even after redistribution
of cases with unspecified cell type, number of both
squamous cell and adenocarcinoma cases were around
60% of registered cases. More than 20% of cases were
not squamous cell, adeno, small cell, or non-small cell
carcinoma. This rate of rare histopathological type could be
an area for further research.

In this study, we presented the estimated number of alive
LC patients and 95% ULs. In a practical point of view,
the upper level of presented ULs for our estimates may
be considered as the best estimates. It is more plausible
because of a growing body of evidence regarding the rate
of incompleteness at INPBCR, which had been reported to
be <50% for LC cases.!!*1®

We have some limitations in our study. First, because of
the absence of national data on the survival rate of LC
in Iran, we have to use survival provided for low- and
middle-income countries. Our results may be insignificantly
affected by this. Second, we did not find any age-specific
survival rates for LC patients and consequently, we
assumed uniform relative survival rates across age groups.
Accordingly, variations in age-specific prevalence are only
due to variations in incidence.

Conclusion

According to this study, S5-year LC prevalence was
5.38 per 100,000. More than half of the alive LC patients
were estimated to be in the initial treatment phase.
Therefore, Iranian policymakers and care providers should
focus on supplying initial treatments for a maximum
number of 2392 patients, and clinical follow-ups for
1285 patients, and social supports for a number of
550 patients, throughout the country. Adenocarcinoma
and squamous cell carcinoma are the first two prevalent
histopathologic types in Iran.
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