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ABSTRACT
BACKGROUND

Gastrointestinal and liver diseases (GILD) constitute a noteworthy portion
of causes of death and disability in Iran. However, data on their prevalence and
burden is sparse in Iran. The Global Burden of Disease (GBD) study in 2010
has provided invaluable comprehensive data on the burden of GILD in Iran.

METHODS

Estimations of death, years of life lost due to premature death (YLL), years
of life lost due to disability (YLD), disability-adjusted life years (DALY, life
expectancy, and healthy life expectancy have been reported for 291 diseases,
67 risk factors, 1160 sequelae, for both sexes and 19 age groups, form 1990 to
2010 for 187 countries. In the current paper, 5 major categories of gastrointes-
tinal (GI) and liver diseases have been investigated as follows: GI infectious
diseases, GI and liver cancers, liver infections, chronic end stage liver disease,
and other digestive diseases.

RESULTS

Among women, 7.6% of all deaths and 3.9% of all DALYs were due to
digestive and liver diseases in 2010. The respective figures in men were 7.8%
of deaths and 4.6% of DALY's. The most important cause of death among chil-
dren under 5 is diarrhea. Among adults between 15 to 49 years old, the main
causes of death are GI and liver cancers and cirrhosis, while diarrhea still re-
mains a major cause of DALY. Among adults 50 years and above, GI and liver
cancers and cirrhosis are the main causes of both deaths and DALY's. Gastritis
and duodenitis, diarrheal diseases, gall bladder and bile duct diseases, acute
hepatitis A, peptic ulcer disease, appendicitis, and acute hepatitis A mainly
cause disability rather than death.

CONCLUSION

GBD study provides invaluable source of data on burden of GILD in Iran.
However, there exist limitations, namely overestimation of burden of liver
cancer and underestimation of the burden of GI diseases that are usually di-
agnosed in outpatient settings. The collaboration of scientists across the world
and specifically those from developing countries is necessary for improving
the accuracy of future updates of GBD in these countries.
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INTRODUCTION

Gastrointestinal and liver diseases (GILD) are
major causes of disability and mortality across the
world. Naghavi et al. reported that GILD ranked
7th among top 10 major groups of illness impos-
ing burden on Iranians in 2003." Additionally, gas-
trointestinal and hepato-billiary malignancies ac-
count for more than 40% of all cancer prevalence
and mortality in Iran 2 and constitute a major pro-
portion of all deaths due to GILD.? Gastric cancer
alone constitutes 20% of cancer mortality in Iran.?
Gastrointestinal and liver malignancies along with
chronic liver disease constitute the main causes of
GILD hospitalization and deaths in Iran.** Apart
from mortality, gastroesophageal reflux disease, ir-
ritable bowel syndrome, peptic ulcer disease, non-
alcoholic steatohepatitis, hepatitis B, gall stone
disease, and non-ulcer dyspepsia are the most com-
mon GILD outpatient diagnoses.>*

In spite of the above mentioned rough and scat-
tered estimates regarding epidemiology of different
GILD diseases in Iran, there is no comprehensive
estimate for burden of this category of diseases
at national level. The Global Burden of Disease
(GBD) study was the first attempt to quantify health
status and health loss at global, regional, and na-
tional level. GBD 2010 was led by the Institute of
Health Metrics and Evaluation in the University of
Washington. Over 400 scientists from 50 countries
have collaborated in this project. The utmost char-
acteristic of GBD is the unique metrics that have
been developed, making it possible to compare the
estimation of health status across time and place. In
the current paper, we have reported a summary of
the findings of GBD 2010 for GILD in Iran.5”

MATERIALS AND METHODS

Methods used in Global Burden of Disease
(GBD) study in 2010 have been described in details
elsewhere.8 Estimations have been done for 291
diseases, 67 risk factors, 1160 sequelae, for both
sexes and 19 age groups, from 1990 to 2010 for 187
countries. A sequela is the direct consequence of a
disease that causes disability and diminishes the
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quality of life. Each disease may have several se-
quelae and each sequela may be common between
several diseases. Data from all countries have been
collected and aggregated in a standardized format.

Several measures have been utilized in GBD
to report health and disease: all-cause and cause-
specific mortality, years of life lost due to prema-
ture death (YLL), years of life lost due to disability
(YLD), and disability adjusted life years (DALY).
To estimate the number of cause-specific deaths,
data of the vital registration system and death reg-
istry, and verbal autopsy studies have been used.
Deaths have been reported as numbers, rates, and
fractions. Mortality in Iran was estimated primar-
ily based on data from Iran. Later, estimates were
further informed based on a subset of country-lev-
el covariates as well as input data from regional,
super-region and global levels. Examples of these
covariates included: income per capita, education,
access to health system, smoking, and a number
of dietary and metabolic risk factors such as mean
body mass index. Three methods were used for
modeling for each combination of covariates and
outcome: linear, space-time smoothing, and Guas-
sian process regression. The performance of each
model was evaluated by the final ensemble method.
YLL was calculated by multiplying the number of
cause-specific deaths by the standard life expec-
tancy for each country-age-sex group. YLDs were
calculated by multiplying the prevalence of each
sequela by its disability weight that was estimated
in a separate study. Disability weights were calcu-
lated for each sequela based on internet base survey
at global level. A systematic review was performed
for each disease and epidemiological measures of
each disease were extracted. A Bayesian meta-re-
gression tool (DisMod-MR) was used to estimate
the prevalence of sequelae. Incidence, prevalence,
case fatality, remission, and cause-specific mortal-
ity rates were used as input data in DisMod-MR.

DALYs are calculated by adding YLLs and
YLDs for each country-age-sex group. Age stan-
dardization was done using WHO standard popula-
tion. A Monte Carlo method was used to estimate
uncertainty intervals.
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In the current paper, we have presented the above
mentioned metrics of health for gastrointestinal
(GI) and liver diseases in Iran in 2010. We have
included 5 major categories of disease as follows:
GI infectious diseases, GI and liver cancers, liver
infections, chronic end stage liver disease, other
digestive diseases. Infectious diseases of GI tract
consist of diarrhea, typhoid and paratyphoid fevers.
Cancers include esophageal, stomach, colorectal,
liver, gall bladder, and pancreatic cancers. Liver
infections include acute hepatitis A, B, C, and E.
Chronic end stage liver disease (cirrhosis) may
be secondary to hepatitis B or C, alcohol, or other
causes including autoimmune hepatitis. Other di-
gestive diseases consist of gastritis and duodenitis
and peptic ulcer disease diagnosed based on pa-
thology, appendicitis, paralytic ileus and intestinal
obstruction without hernia, inguinal and femoral
hernia, non-infective inflammatory bowel disease,
vascular disorders of intestine, gall bladder and bile
duct disease, pancreatitis, and yet other unspecified
digestive diseases.

RESULTS

A total of 128,046 (111,220-148,610) deaths and
8,415,359 (7,394,893-9,502,928) DALY's have oc-
curred in women in 2010. The respective figures
for men were 223,768 (204,561-256,175) deaths
and 10,986,027 (9,879,326-12,381,059) DALYs.
Among women, 7.6% of all deaths and 3.9% of all
DALYs were due to digestive and liver diseases.
The respective figures in men were 7.8% of deaths
and 4.6% of DALYs. Table 1 demonstrates the
number of total deaths, YLLs, YLDs, and DALY
for all ages separately among men and women, for
each of the 25 gastrointestinal and hepatic causes of
death and disability in 2010.

Figure 1 demonstrates the main gastrointestinal
and hepatic causes of death in males and females
under 5 years. As can be noticed, the most impor-
tant GILD cause of death among children under 5 is
diarrhea. The next two most important causes are ty-
phoid and paratyphoid fevers and acute hepatitis B.

Figure 2 demonstrates the main GILD causes
of death among men and women between 15 to 49
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years of age and figure 3 shows the main causes of
DALYs in this age group. Diarrheal diseases are
still the major causes of DALY's in adult group be-
tween 15 and 49 years old, but GI deaths are mostly
caused by main GI cancers: cancers of stomach,
esophagus, colon and rectum, and liver. End stage
liver disease or cirrhosis due to various etiologies
has a significant role in the number of deaths and
DALYs. Gastritis and duodenitis, peptic ulcer dis-
ease, and appendicitis are mainly responsible for
DALY's compared to deaths.

Figure 4 shows the main GILD causes of DALYs
among the elderly aged 50 years and above. All
groups of GI and liver cancers have replaced most
other GI diseases. Overall, GI and liver cancers
constitute 69.5% of total GI DALY's in women and
71.4% in men aged 50 years and older.

Figures 5 to 8 show the ctiologic pattern of
GILD deaths, YLLs, YLDs, and DALY for men
and women by age groups. Diarrheal diseases and
typhoid and paratyphoid fevers are the main causes
of deaths and YLLs among children and adoles-
cents, but they are substituted by cancers, mainly
the cancers of stomach and esophagus among older
adults. Cirrhosis as the cause of death and YLL
is distributed evenly among different age groups
of adults aged 25 year and above. The pattern of
YLDs is quite different. Diarrheal disease are the
most important contributor of YLDs in all ages and
both sexes. Among adults aged 50 years and more,
cancers of stomach and colon and rectum are more
prominent causes of YLDs than other GI cancers.

Figure 9 shows the fraction of YLLs and YLDs
for all 25 GI diseases investigated in this study.
Gastritis and duodenitis, diarrheal diseases, gall
bladder and bile duct diseases, acute hepatitis A,
peptic ulcer disease, appendicitis, acute hepatitis B,
and pancreatitis are the main GI diseases that cause
more disability than death. The pattern is similar
between men and women.

Finally, in figure 10, GI causes are ranked based
on their DALYs among all ages separately in men
and women. Diarrheal diseases are the first cause
of DALYs and YLDs but the 5th cause of death in
women. Among men, stomach cancer is the first
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Fig. 1: The main gastrointestinal and hepatic causes of death in females and males under 5 years in Iran.

cause of DALY. Diarrheal diseases, which rank 2nd
in DALYs and 1st in YLDs, are the 7th cause of
death in men. Stomach cancer, esophageal cancer,
and colorectal cancers are among the top 5 causes
of DALY and death in both men and women. Peptic
ulcer disease, gastritis and duodenitis, gall bladder
diseases, acute hepatitis A and B, and appendicitis
are among the top 10 causes of YLDs in both wom-
en and men.

DISCUSSION

Findings of GBD 2010 demonstrate different
pattern of GILD across sex and age groups and dif-
ferent contribution of separate diseases to mortality
and disability. Results demonstrate that intestinal
infections although declined very sharply during
last 3 decades in Iran'® along with acute hepatitis A,
B, and E, are still the most prominent GILD causes
of death and disability in children under 5 years of
age. Among adults, acute and infectious diseases
have been largely replaced by chronic non-com-
municable diseases of the gastrointestinal tract and
liver, mainly GI and hepatic cancers and cirrhosis.
Other gastrointestinal diseases including gastritis
and duodenitis, peptic ulcer disease, inflammatory
bowel disease, functional and autoimmune GI and
liver disease and appendicitis have no significant
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contribution to mortality and mainly cause disabil-
ity.

A major challenge that GBD 2010 faces is the
fact that the outpatient data in particular are gen-
erally not available in developing countries and in
many cases such as Iran, the existing data is of poor
quality and under-reported. An example is reporting
gastritis or duodenitis as major etiologies of disabil-
ity in Iran. Multi-cause estimation models based on
poor quality data sources such as hospital and vital
registry information have been used to overcome
this shortcoming. However, it seems that errors still
exist. The local data published from Iran during the
last decade implies that the major causes of disabil-
ity from GILD in Iran are actually gastroesophageal
reflux disease (GERD)?, irritable bowel syndrome
(IBS)*'°, inflammatory bowel disease (IBD)>23,
non-alcoholic steatohepatitis®*?*, chronic active and
inactive hepatitis B?°, and gall stone disease** rather
than gastritis and duodenitis These major causes of
disability are relatively the same across many de-
veloping countries and outpatient data should be
included in later iterations of GBD.

This study also revealed that the five leading gas-
trointestinal causes of death in order of frequency
were: gastric cancer, esophageal cancer, colorectal
cancer, cirrhosis, and liver cancer. Another prob-
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Fig. 2: The main gastrointestinal and hepatic causes of death in females and males 15 to 49 years old.
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Fig. 3: The main gastrointestinal and hepatic causes of DALY in females and males 15 to 49 years old.

able error in GBD 2010 is the reported 4th rank of 10 common cancers in Iran and the rate is actually
liver cancer among GI cancers in Iran. According  lowest among all countries in the region.>?”3! Most
to population based cancer registry data published  of the so-called liver cancers are actually metastatic
recently, primary liver cancer is not among the first ~ cancers with primary tumor mainly in GI tract. This
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Fig. 4: The main gastrointestinal and hepatic causes of DALY in females and males 50 years old and above.

is due to the fact that there is no screening program
for GI cancers in the country and most Iranian pa-
tients with primary GI cancer refer to physician
when the tumor is already in advanced stage. This
problem exists in many developing and even devel-
oped countries and GBD study has tried to correct it

by redistribution of unspecified cancer sites.
Another controversy regarding liver cancer is re-
lated to its etiology. Evidence shows that the rate
of HBV induced hepatocellular carcinoma is 3 to
4 times more than the rate induced by HCV. How-
ever, the results of GBD 2010 are reverse. This
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Fig. 5: Etiologic pattern of deaths in men and women by age groups.

finding may be due to impact of regional data on
national estimates in Iran, which may be biased to-
wards higher burden of liver cancer secondary to
HCYV. The next controversy is related to alcohol as
one of the etiologies of liver cancer and cirrhosis.
The GBD results show that less than 0.5% of deaths
and DALY's in women is secondary to alcohol use,
which makes sense. The percentage of deaths and

DALYs in men secondary to alcohol is higher (4%
to 5%), which makes sense again. However, it may
seem to be overestimated when it is compared with
outpatient data. The fact is alcohol use generally re-
ported in sparse studies is underestimated in Iran
due to legal and religious bans, and the results of
GBD may not be overestimated. Population based
studies are mandatory to investigate the level and
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Fig. 6: Etiologic pattern of YLLs in men and women by age groups.

impact of alcohol use in Iran.

The ranking of GILDs presented in figure 10 very
much confirms the previously mentioned results.
Diarrhea, though a main cause of DALY, is not the
main cause of death in Iran, neither in women nor
in men. Cancers have the highest ranks, especially
in terms of deaths and YLLs, while gastritis, duo-
denitis, and peptic ulcer are mainly the top causes

Middle East Journal of Digestive Diseases/ Vol.7/ No.3/ July 2015

of YLD in both sexes. The pattern of rankings is
quite similar in terms of deaths and DALYs. The
patterns are also similar between men and women,
except for alcohol induced cirrhosis and liver can-
cer, which has an evident higher rank in men.
Hospital data may be another source for estimat-
ing the prevalence and burden of those diseases that
finally end in hospitalization. Shariati hospital is
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Fig. 7: Etiologic pattern of YLDs in men and women by age groups.

the most well-known referral center for GILD in
Iran. From 2000 to 2009 the five leading causes of
hospitalization in the GILD ward were: liver cir-
rhosis, hepatitis, peptic ulcer disease, cholicystitis,
cholangitis, and colorectal cancer.>* IBD, IBS, and

Other Digestive
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w Colon and rectum cancers
W Liver cancer
W Stomach cancer
® Esophageal cancer
W Hepatitis
o Typhoid and paratyphoid fevers

m Diarrheal diseases

gall stone disease have been recently shown to be
increasing.'”?* However, hospital data, especially in
the case of Shariati hospital which is a specialized
referral center in Iran, may not be a good proxy for
prevalence and burden of diseases at national scale.
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Fig. 8: Etiologic pattern of DALYs in men and women by age groups.

The same happens in clinics. GILDs detected in
outpatient setting of gastrointestinal diseases don’t
cover children and adolsecnts and are limited to
adults. Therefore the pattern of GILDs that gastro-
enterologists observe in practice is quite different
from figures estimated in GBD. Likewise as men-
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tioned above, fatal GILDs usually don’t live long
enough to refer to a referral center in the capital of
Iran and most cases of GILD that gastroentrologists
encounter in practice are rare and non-fatal diseases
of the gastrointestinal and hepatic system.

GBD 2010 has so far been the largest and most
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Fig. 9: The fraction of YLLs and YLDs for all 25 gastrointestinal and hepatic diseases.
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Fig. 10: Gastrointestinal and hepato-billiary causes ranked based on their DALYs among all ages
separately in women and men.

comprehensive epidemiologic study on major inju-
ries and diseases, which for the first time provided
a source of reliable data about most of prevailing
diseases and their well known risk factors at global
level. It also developed innovative metrics that mea-
sure not only the illness as a combination of death
and disability, but also “health”, and so makes it
possible to compare health status in several nations
in different counties of the world at different times.
GBD metrics measure both disease occurrences
and death events. Since many countries are at dif-
ferent stages of epidemiologic transition, the GBD
estimates should be updated using more reliable
data, especially for developing countries, in order
to overcome the limitations.

In countries with no data and those with high
quality data, GBD researchers had no problem be-
cause in first case, there is no source for comparison

and every critic is based on estimation. In the sec-
ond case, all of GBD estimations follow the reliable
existing data. However, in countries with scarce
and inconsistent data, there is a potential source of
bias that may be imposed on estimations. GBD re-
searchers have used all data and all of their models
go between these two types of data. They had to
drop data only if these were biased. Yet, dropping
data cannot be done without evidence and it will
not be a scientific act.

Scientists from developing countries need to col-
laborate more closely with GBD team in order to
provide more accurate estimates. They also need to
become active in the study and surveillance of the
diseases and the risk factors for which, high quality
data is not available at country level.

GBD 2010, GBD 2013 and the future 2015 up-
dates will provide a very good source for health
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policy makers to use the data for better policy mak-
ing and for scientists and researchers to focus on
the most common etiologies of disease and disabil-
ity and to better measure the effect of their interven-
tions on preventing disease, death, and disability.
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