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Abstract

Background: Cancer is the second leading cause of death after cardiovascular disease. In recent years it has
been hypothesized that opiate use could be a risk factor for cancer. This study aimed to evaluate a possible
association between opiate use and common cancers using ecological statistics from around the world.

Methods: To investigate the association we used ordinary linear regression models. The log;,-transformed
age-standardized incidence rate (ASR) of cancers was used as dependent variables in the models. We
adjusted for smoking, alcohol use per capita, human development index (HDI), and body mass index (BMI)
as confounding variables. We extracted these variables from different data sources including the GLOBOCAN
2012, the United Nations Office on Drugs and Crime (UNODC) annual reports, World Health Organization
database, the United Nations Development Program (UNDP) report 2012, and published literature. We
estimated two separate models for each cancer, one for males and the other for both sexes.

Findings: Opiate prevalence ranged from 0.01% to 2.65% and its median was 0.20%. In the multiple
regression models for both sexes, opiate use was significantly associated with bladder (p = 0.59), kidney
(B = 0.16), oral cavity (B = 0.27), esophagus (B = 0.33), larynx (f = 0.17) and other pharynx (f = 0.36)
cancers. In the models based on the male data, the coefficient and the significances were approximately the
same for the above cancers but larynx cancer was no longer significantly associated with opiate use.

Conclusion: There was a significant association between opiate use and risk of cancers. We suggest that more
studies should be conducted, especially in high-risk areas of the world.
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Introduction

The United Nations Office on Drugs and Crime
(UNODC) surveyed drugs used at least once in the
year 2009 among the population aged 15-64 years,
and found that opiates are the third most
commonly used illicit drugs.! Opiates are alkaloids
derived from the opium poppy. According to
statistics, opiate use is increasing and remains the
most problematic form of drug use globally.!
Moreover, use of opioids has increased in the pain
management of chronic disease patients.2 In
western and central Asia, lay people and some
older generations of physicians believe that low
doses of opium can prevent chronic diseases such
as cancer, cardiovascular disease and diabetes
mellitus, and increase survival.3

Cancer is the second leading cause of death
after cardiovascular disease and caused over eight
million deaths worldwide in 2013. There has been
impressive progress with regard to prevention
and treatment options for certain cancers in recent
years. However, the growing and aging global
population and risk factors like smoking, obesity,
and dietary patterns have resulted in an increase
in the cancer burden. Studies suggest that opiates
are one of the risk factors for lung, bladder, oral
cavity, larynx, stomach and esophageal cancers
and its relative risk (RR) varies from 1.6 to 9.5.3
About eighteen studies have been done to
investigate the association between these cancers
and opiate use.

Two major mechanisms have been suggested
for carcinogenic effects of opium use, including
exposure to opium smoke and the alkaloid
component of opium. First, in smoking, opium
users heat the opium to a high temperature and
inhale the smoke through a particular tube
(pipe), wherein the opium content is vaporized.
The opium smoke contains polycyclic aromatic
hydrocarbons which are known carcinogens. In
addition, the residual component in the pipe
can be eaten, without any treatment or
refinement. Studies have shown that this
residual substance has a mutagenic effect. Its
main carcinogenic component consists of
nitrogen containing heterocyclic components
derived from pyrolysis of morphine.*> In the
second mechanism, opium contains alkaloid
compounds that are absorbed in the body and
can lead to cancer.® However, evidence on the
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association of opium use and cancer risk is still
limited. In this study we aimed to evaluate the
association between opium use and cancer
incidence from a global point of view.

Methods

We extracted data on opiate use from the UNODC
annual world drug report 2011 for 126 countries.
UNODC uses the best available data and research
on several aspects of drugs and crime to provide a
complete annual review of progress in the world
production of, trafficking in and consumption of
the main illicit drug types and their related health
conditions.!

We obtained the age-standardized incidence
rate (ASR) of common cancers including bladder,
colorectal, Hodgkin’s lymphoma, kidney, larynx,
leukemia, oral cavity, liver, lung, nasopharynx,
non-Hodgkin’s lymphoma, esophagus, other
pharynx, pancreas, prostate and stomach cancers
from GLOBOCAN 2012. The GLOBOCAN
database provide the latest estimates of the
incidence, mortality and prevalence for major
types of cancer, at the national level, for 184
countries. It is published by the International
Agency for Research on Cancer (IARC) and uses
the best available data in each country and several
methods of estimation.”

We obtained data on some cofounding
variables including smoking, alcohol use, body
mass index (BMI) and human development
index (HDI) from different sources. Age-
standardized prevalence of daily smoking (age
15 years or older) was obtained from a study
published in the Journal of the American
Medical Association (JAMA) in 2014 that
reported the prevalence of daily smoking by age
and sex and the number of cigarettes per smoker
per day for 187 countries between 1980 and 2012.
The definition of daily smoker in this study was
someone who smokes any type of tobacco
product at least once per day.?

The Global Health Observatory (GHO)
database provided data on total alcohol
consumption per capita (APC) in a population
aged 15 years or higher? as well as the prevalence
of high BMI (25 kg/m? or higher) in a population
aged more than 18 years.® The GHO is the World
Health Organization's main health statistics
repository. The aim of this dataset is to provide
relevant, timely, and high-quality evidence and
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information to support national governments and
international bodies in improving policy, practice,
and management of health; it encompasses more
than 50 different datasets and covers all 198 WHO
member countries. Total APC was defined as the
sum of the recorded APC three-year average and
unrecorded APC per adult (15+ years) over a
calendar year, in liters of pure alcohol.”

We obtained statistics about HDI from the
United Nations Development Program (UNDP)
report, 2012. HDI is a summary measure of
human development, which is a composite index
of education, life expectancy and national
income.10

To verify the normal distribution of variables,
we used Kolmogorov-Smirnov test and variable
distribution graphs. ASRs of cancers were not
normally distributed, so we used logio-
transformed ASRs in our analyses. Associations
between ASRs of cancers and the frequency of
opiate use were explored using ordinary linear
regression. We made univariate regression
analyses to test the associations between opiate
use and logio-transformed ASRs of cancers. Then
we estimated multiple regression models for
cancers that were significantly associated with
opiate use at the 0.1 level of significance in our
univariate analyses. In multiple regression
analyses we adjusted the association using
smoking, HDI, APC and BMI as potential
confounders in the models.

Opiate use is more prevalent among males
globally, for example in Iran opiate use in males is
ten times that in females.212 Therefore, we
estimated two models for each cancer. In one
model, we used data of both sexes and in another
model we used male data only. Since we could
not access opiate use statistics based on sex, we
used opiate prevalence for both sexes in the male
only model.

We graphed added-variable plots to detect
outliers and influential observations in our
multiple regression analyses. According to added-
variable plots and the DFBETA measure, the opiate
statistics for three countries: Iran (2.26%),
Afghanistan (2.65%) and Russia (1.64%) were
outliers and had a great influence on the estimated
coefficients. Consequently, we did not use these
three countries in our regression models.

We used Ramsey’s RESET test to detect if there
were any neglected nonlinearities in the model. In
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all models we used the Breusch-Pagan test method
to evaluate the consistency of variances. We
re-estimated the models with heteroscedasticity,
using ordinary linear regression with robust
standard deviations (SD). In addition, we used a
variance inflation factor statistic to test
multicollinearity in multiple regression models.
We considered 0.05 as the level of significance in
our multiple regression analyses.

Results

We used statistics for 126 countries. Opiate
prevalence for both sexes ranged from 0.01% to
2.65% and its median was 0.20%. The mean of
alcohol use per capita in litters was 6.76
(SD = 4.2) for both sexes and 10.4 (SD = 6.3) for
males. On average smoking prevalence was 19.20
(SD = 8.4) in both sexes and 28.5 (SD = 11.6) in
males. The mean prevalence of overweight and
obesity was about 46% for both sexes and males.
HDI for both sexes and men was about 0.7 on
average (Table 1).

There were no significant associations between
opiate use and log-transformed ASR for liver,
nasopharynx, prostate cancers and non-Hodgkin
lymphoma in univariate analyses, so we did not
use their data in multiple regression models. In
univariate analyses for both sexes, the highest
R-squared values were found for oral cavity (0.13)
and other pharynx (0.10) cancers. In multiple
regression models for both sexes, opiate use was
significantly associated with bladder (p = 0.59),
kidney (B = 0.16), larynx (B = 0.17), oral cavity
(B = 0.27), esophagus (p = 0.33), and other
pharynx cancers (p = 0.36). We found the highest
coefficient for the association between opiate use
and bladder cancer. Also the highest adjusted
R-squared value was observed for kidney (0.81)
and bladder cancers (0.68) (Table 2).

In the multiple regression models for males,
opiate use was significantly associated with
bladder (B = 0.60), kidney (p = 0.19), oral cavity
(B =0.22), esophagus (p = 0.32) and other pharynx
cancers (p = 0.38), and the highest adjusted
R-squared values were found for kidney (0.79)
and bladder cancers (0.71) (Table 3). Moreover,
the variance inflation factor statistic for all

variables was below five and there was no

multicollinearity between variables in multiple
regression analyses.
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Table 1. Descriptive analyses of variables (n = 126)

- Male
Variable i o
Outcome variables

Bladder cancer (ASR)™ 0.3 29.1
Colorectal cancer (ASR) 3.1 61.6
Hodgkin lymphoma (ASR) 0 4.2

Kidney cancer (ASR) 0 24.1

Larynx cancer (ASR) 0 13.2

Leukemia (ASR) 0 125

Oral cavity cancer (ASR) 0.4 15.7
Liver cancer (ASR) 1.2 78.7
Lung cancer (ASR) 0.4 76.6
Nasopharynx cancer (ASR) 0 10.6
Non-Hodgkin lymphoma (ASR) 0.9 18.1
Esophagus cancer (ASR) 0.3 24.8
Other pharynx cancer (ASR) 0 14.9
Pancreas cancer (ASR) 0 11.9
Prostate cancer (ASR) 15 129.7
Stomach cancer (ASR) 2.0 35.7

Exposure variables

Opiate prevalence* (%)

Alcohol use per capita (litters) 0.1 27.5
Smoking prevalence (%) 8.0 54.4
BMI > 25 (%) 10.6 72.8
HDI 0.4 0.9

Rashidian et al.

Both sex
Mean = SD Min Max Mean = SD
9.92 +7.68 0.50 16.6 5.81+4.22
20.60 + 15.00 2.30 42.7 17.20 £ 11.50
1.46 £ 0.91 0 3.7 1.30+0.83
5.81+5.29 0 16.7 421 +3.68
448 £2.81 0 6.3 2.36 +1.35
5.92 +2.83 0 12.0 5.02 +2.28
5.09 £ 3.23 0.30 11.0 3.60 £ 2.03
9.13+£9.67 0.90 52.6 6.51 +6.41
26.30 + 19.10 0.20 51.6 17.10+12.00
1.21+1.73 0 7.2 0.82+1.18
6.42 + 3.54 0.70 16.2 5.42 + 3.06
5.21+4.70 0.10 19.7 3.53+3.59
2.89 +2.68 0 8.9 1.70+1.49
490+ 3.16 0 9.7 413+251
41.20 + 33.90 1.50 129.7 41.20 + 33.90
11.30+ 7.50 0.90 41.8 7.78+6.12
0.01 2.7 0.35+0.40
10.40 £ 6.31 0.10 17.5 6.76 + 4.25
28.50 + 1.59 4,70 42.3 19.20 + 8.39
45.60 + 19.40 14.40 79.4 46.80 + 16.60
0.73+0.13 0.33 0.9 0.71+0.14

“We could not access opiate use statistics based on sex distribution; =~ Age-standardize incidence rate of cancers per 100000
ASR: Age-standardized incidence rate; BMI: Body mass index; HDI: Human development index; SD: Standard deviation

Discussion
In this study we investigated the association
between opiate use and the incidence of common
cancers worldwide. After adjustment for
confounding variables, there was a significant

association between opiate use and ASR of
bladder, kidney, oral cavity, esophagus, and other
pharynx cancers in males and in both sexes.
Larynx cancer was associated with opiate use
only in the models specified for both sexes.

Table 2. Univariate and multiple regression analysis of the association between prevalence of opiate use and log10-

transformed age-standardized incidence rate (ASR) of common cancers per 100000, (n = 123) for both sex

Multiple regression

Cancer name” Regression coefficient Regression Adj
(opiate) R-squared coefficient (opiate) R-squared

Bladder 0.33 0.01 0.05 0.59 0.03 0.68
Colorectal 0.29 0.01 0.05 0.04 0.48 0.79
Hodgkin lymphoma 0.29 0.01 0.04 0.07 0.47 0.52
Kidney 0.44 <0.01 0.07 0.16 0.03 0.81
Larynx 0.24 0.01 0.05 0.17 0.05 0.34
Leukemia 0.17 0.04 0.03 -0.27 0.14 0.67
Oral cavity 0.37 <0.01 0.13 0.27 <0.01 0.28
Lung 0.37 0.02 0.04 0.00 0.94 0.81
Esophagus 0.37 <0.01 0.05 0.33 0.02 0.11
Other pharynx 0.48 <0.01 0.10 0.36 0.01 0.25
Pancreas 0.23 0.03 0.03 0.09 0.16 0.75
Stomach 0.16 0.07 0.02 0.14 0.14 0.08

"Log;o-transformed age standardize incidence rate of cancers per 100000

ASR: Age-standardized incidence rate
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Table 3. Univariate and multiple regression analysis of the association between prevalence of opiate use and log10-

transformed age-standardized incidence rate (ASR

) of common cancers per 100000, (n = 123) for male
Univariate re i

Cancer name” Regression
coefficient (opiate)

Bladder 0.42 <0.01
Colorectal 0.34 <0.01
Hodgkin lymphoma 0.26 0.02
Kidney 0.49 <0.01
Larynx 0.26 <0.01
Leukemia 0.20 0.02
Oral cavity 0.42 <0.01
Lung 0.39 0.02
Esophagus 0.38 <0.01
Other pharynx 0.56 <0.01
Pancreas 0.27 0.01
Stomach 0.20 0.04

Adj Regression
R-squared  coefficient (opiate) R-squared

0.06 0.60 0.03 0.71
0.06 0.03 0.67 0.77
0.04 0.08 0.40 0.46
0.07 0.19 0.02 0.79
0.05 0.09 0.30 0.42
0.04 0.00 0.93 0.68
0.13 0.22 0.02 0.36
0.04 -0.04 0.59 0.81
0.06 0.32 0.02 0.19
0.11 0.38 0.01 0.37
0.04 0.08 0.23 0.75
0.03 0.10 0.30 0.19

“Log 10-transformed age standardize incidence rate of cancers per 100000

ASR: Age-standardized incidence rate

In this study we adjusted for HDI, smoking,
alcohol and BMI as confounding factors. HDI is a
summary measure of three basic dimensions of
human development, namely, health (based on
life expectancy at birth), education (based on a
combination of adult literacy rate and primary to
tertiary education enrolment rates) and standard
of living (based on GDP per capita adjusted for
purchasing power parity in US$).10 HDI could be
an indicator of socioeconomic status and state of
development.’® Recently studies have shown that
HDI is associated with the incidence of cancers.'*
16 Bray et al. showed that lung, breast, colorectal
and prostate cancers comprised almost half the
total cancer burden in high and very high HDI
regions. However, several types of cancer were
more common in lower HDI regions, including
liver, stomach, cervix and esophagus cancers. HDI
can explain a major part of cancer incidence
variation all over the world.* In our study there
was a significant association between HDI and the
incidence of cancers.

Smoking, alcohol and BMI are established risk
factors for most cancers. Cigarette smoke contains
over 60 well-established carcinogens and is a
well-known risk factor for several cancer types.17-19
Previous studies have confirmed the association
between high BMI and risk of several cancers
including, esophageal adenocarcinoma, colon,
rectal, kidney, thyroid, pancreas, gallbladder
(women only), postmenopausal breast, ovarian,
and endometrial cancers.20-2 Likewise, studies
have shown that consumption of alcohol increases
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the risk of developing several cancers including
oral cavity and pharynx, esophagus, stomach,
larynx, colorectal, central nervous system,
pancreas, breast and prostate cancers.’®? In our
study there was a significant association between
these variables and the incidence of cancers.

We found a significant association between
opiate use and the incidence of bladder cancer.
This is consistent with case control studies that
show RRs of 2.6 to 8.0 between bladder cancer
incidence and opium use.?#? Moreover, Khademi
et al. in a large prospective cohort study showed an
increased risk of death for all cancers associated
with opium use [HR 1.6, 95% confidence interval
(CI): 1.3-2.0].% In this study, we found a significant
and direct association between opiate use and
bladder cancer incidence in multiple regression
analyses. Studies have shown that opiates can
cause urinary retention? and increase movement
and invasiveness of bladder cancer cells.?? This
mechanism could be responsible for increasing the
risk of bladder cancer and the incidence of
progressed bladder cancer.

There was a significant association between
opiate use and the incidence of kidney cancer in
the current study. Although a large cohort study
showed an increased risk of death due to cancer
in opium users, to the best of our knowledge, the
association has not been so far investigated
separately in any epidemiological studies.
Experimental studies on rats have shown that
chronic use of opiates increases the risk of
renal damage.?
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We found a significant association between
opiate use and the risk of oral cavity and other
pharynx cancers. Although a case-control study
showed an association between opium use and a
combination of cancers of the oral -cavity,
esophagus, liver, and pancreas® (RR: 3, 95%
CI: 1.6-5.6), no study has exclusively investigated
the association between opiate use and oral cavity
cancer. To the best of our knowledge there is no
study investigating the association between
opium use and other pharynx cancers. Chronic
use of opiates can weaken the immune system,
effecting both adaptive and innate immunity.31,32
Drug users have poor oral health®3* and heroin
use!l has degenerative effects on oral tissues. The
risk of oral cancer is higher in immunosuppressed
people compared with the general population3>36
and poor oral health and severe oral lesions could
be risk factors for oral cancer.?”

Esophagus cancer and opiate use had the
highest coefficient in our study. One case-control
and one cohort study have shown a RR of about
two between esophageal cancer and opiate use.3%
Esophageal reflux is a symptom of opioid use for
chronic pain.#4! Esophageal adenocarcinoma risk
is 49 times higher in people who have
gastro-esophageal  reflux  disease = (GERD)
symptoms at least weekly, versus people who have
GERD symptoms less frequently or never.#

Larynx cancer was not significantly associated
with opiate use in the model based on male data,
but the association was significant in the model for
both sexes. The RR estimates for the association
between opium use and squamous-cell carcinoma
of the larynx was about ten in case-control
studies.®** GERD%# and a suppressed immune
system332 are two risk factors for laryngeal cancer,
and the consequence of chronic opioid use
according to previous studies. An investigation
into the association between opiate use and larynx
cancer in future studies could be noteworthy.

We could not find significant association
between opiate use and stomach, pancreas or lung
cancer in our multiple regression analyses, but the
association was significant in univariate analyses.
Two case-control®*3® and one cohort? study
showed a RR of three for associations between
opium use and stomach cancer. For pancreatic
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cancer a case-control study found an odds ratio
(OR) of 1.91 between opium use and incidence of
this cancer.#® Moreover, two case-control
studies*50 found a significant association between
the risk of lung cancer and opium use and one
cohort study? found a significant association
between opium use and death due to lung cancer.
The contrast between our study results and the
above studies could be due to residual
confounding, ecological fallacy or other ecological
biases. In addition, variables like HDI can explain a
large variation of cancer incidence. In other words,
HDI can be a positive confounder in the association
between opiate use and risk of cancers.

In the current study we investigated the
association between global opiate use and cancer
for the first time. This study was an ecological
study and we could not adjust for confounding at
the individual level. Like other cross-sectional
studies, we could not adjust the results for
temporal bias. In this study we did not have
access to opiate use data from some countries and
selection bias could violate our study results.

Conclusion

In summary, according to our results, opiate use
could present a global cancer risk. Chronic use of
opioids can cause multiple conditions such as
GERD, immunosuppression and renal damage as
well as carcinogenic effects, which are associated
with the incidence of cancers. The association
between opiate use and cancer incidence has been
studied in some case-control studies. Opiates are
globally used for the management of pain and
there is an alarming increase in prescriptions of
opiates for chronic pain. To make appropriate
clinical decisions in pain management we need
more strong evidence for the association between
opiate use and cancer. We suggest that other
countries should conduct more studies
investigating this association, adjusting for
potential confounders.

Conflict of Interests

The Authors have no conflict of interest.

Acknowledgements

None.

257

6 October



Opium Use and Incidence of Cancers

References

1. United Nations Office on Drugs and Crime. World
drug report 2011. New York, NY: United Nations
Publications; 2011.

2. Camilleri M.  Opioid-induced  constipation:
Challenges and therapeutic opportunities. Am J
Gastroenterol 2011; 106(5): 835-42.

3. Kamangar F, Shakeri R, Malekzadeh R, Islami F.
Opium use: an emerging risk factor for cancer?
Lancet Oncol 2014; 15(2): e69-e77.

4. Perry PE, Thomson EJ, Vijayalaxmi, Evans HJ, Day
NE, Bartsch H. Induction of SCE by opium
pyrolysates in CHO cells and human peripheral blood
lymphocytes. Carcinogenesis 1983; 4(2): 227-30.

5. Friesen M, O'Neill IK, Malaveille C, Garren L,
Hautefeuille A, Cabral JR, et al. Characterization and
identification of 6 mutagens in opium pyrolysates
implicated in oesophageal cancer in Iran. Mutat Res
1985; 150(1-2): 177-91.

6. Malaveille C, Friesen M, Camus AM, Garren L,
Hautefeuille A, Bereziat JC, et al. Mutagens
produced by the pyrolysis of opium and its alkaloids
as possible risk factors in cancer of the bladder and
oesophagus. Carcinogenesis 1982; 3(5): 577-85.

7. Ferlay J, Soerjomataram |1, Dikshit R, Eser S,
Mathers C, Rebelo M, et al. Cancer incidence and
mortality worldwide: sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer 2015;
136(5): E359-E386.

8. Ng M, Freeman MK, Fleming TD, Robinson M,
Dwyer-Lindgren L, Thomson B, et al. Smoking
prevalence and cigarette consumption in 187
countries, 1980-2012. JAMA 2014; 311(2): 183-92.

9. World Health Organization. Global health
observatory (GHO) data [Online]. [cited 2016];
Available from: URL: http://www.who.int/gho/en

10. United Nations Development Programme. Human
development index (HDI) [Online]. [cited 2016];
Available from: URL:
http://hdr.undp.org/en/content/human-development-
index-hdi

11. Najafipour H, Masoomi M, Shahesmaeili A,
Haghdoost AA, Afshari M, Nasri HR, et al. Effects
of opium consumption on coronary artery disease
risk factors and oral health: Results of Kerman
Coronary Artery Disease Risk factors Study a
population-based survey on 5900 subjects aged
15-75 years. Int J Prev Med 2015; 6: 42.

12. Sharifi V, Amin-Esmaeili M, Hajebi A, Motevalian
A, Radgoodarzi R, Hefazi M, et al. Twelve-month
prevalence and correlates of psychiatric disorders in
Iran: the Iranian Mental Health Survey, 2011. Arch
Iran Med 2015; 18(2): 76-84.

13.Singh GK, Azuine RE, Siahpush M. Global

258

http://ahj.kmu.ac.ir,

Rashidian et al.

inequalities in cervical cancer incidence and
mortality are linked to deprivation, low
socioeconomic status, and human development. Int J
MCH AIDS 2012; 1(1): 17-30.

14.Bray F, Jemal A, Grey N, Ferlay J, Forman D.
Global cancer transitions according to the Human
Development Index (2008-2030): a population-based
study. Lancet Oncol 2012; 13(8): 790-801.

15. Patel AR, Prasad SM, Shih YC, Eggener SE. The
association of the human development index with
global kidney cancer incidence and mortality. J Urol
2012; 187(6): 1978-83.

16.Yan TL, Hu QD, Zhang Q, Li YM, Liang TB.
National rates of Helicobacter pylori recurrence are
significantly and inversely correlated with human
development index. Aliment Pharmacol Ther 2013;
37(10): 963-8.

17. Sasco AJ, Secretan MB, Straif K. Tobacco smoking
and cancer: A brief review of recent epidemiological
evidence. Lung Cancer 2004; 45(Suppl 2): S3-S9.

18. Gandini S, Botteri E, lodice S, Boniol M, Lowenfels
AB, Maisonneuve P, et al. Tobacco smoking and
cancer: a meta-analysis. Int J Cancer 2008; 122(1):
155-64.

19. Lagergren J, Bergstrom R, Lindgren A, Nyren O.
The role of tobacco, snuff and alcohol use in the
aetiology of cancer of the oesophagus and gastric
cardia. Int J Cancer 2000; 85(3): 340-6.

20. Moghaddam AA, Woodward M, Huxley R. Obesity
and risk of colorectal cancer: A meta-analysis of 31
studies with 70,000 events. Cancer Epidemiol
Biomarkers Prev 2007; 16(12): 2533-47.

21.Renehan AG, Tyson M, Egger M, Heller RF,
Zwahlen M. Body-mass index and incidence of
cancer: a systematic review and meta-analysis of
prospective observational studies. Lancet 2008;
371(9612): 569-78.

22. Arnold M, Pandeya N, Byrnes G, Renehan AG,
Stevens GA, Ezzati M, et al. Global burden of cancer
attributable to high body-mass index in 2012: a
population-based study. Lancet Oncol 2015; 16(1):
36-46.

23. Fedirko V, Tramacere |, Bagnardi V, Rota M, Scotti
L, Islami F, et al. Alcohol drinking and colorectal
cancer risk: an owverall and dose-response
meta-analysis of published studies. Ann Oncol 2011;
22(9): 1958-72.

24. Shakhssalim N, Hosseini SY, Basiri A, Eshrati B,
Mazaheri M, Soleimanirahbar A. Prominent bladder
cancer risk factors in Iran. Asian Pac J Cancer Prev
2010; 11(3): 601-6.

25.Ketabchi A, Gharaei M, Ahmadinejad M,
Meershekari T. Evaluation of bladder cancer in

Addict Health, Winter 2016; Vol 8, No 4

6 October



Opium Use and Incidence of Cancers

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

opium addicted patients in the Kerman Province,
Iran, from 1999 to 2003. J Res Med Sci 2005; 10(6):
355-7.

Khademi H, Malekzadeh R, Pourshams A, Jafari E,
Salahi R, Semnani S, et al. Opium use and mortality
in Golestan Cohort Study: prospective cohort study
of 50,000 adults in Iran. BMJ 2012; 344: e2502.
Verhamme KM, Sturkenboom MC, Stricker BH,
Bosch R. Drug-induced urinary retention: incidence,
management and prevention. Drug Saf 2008; 31(5):
373-88.

Vassou D, Notas G, Hatzoglou A, Castanas E,
Kampa M. Opioids increase bladder cancer cell
migration via bradykinin B2 receptors. Int J Oncol
2011; 39(3): 697-707.

Atici S, Cinel I, Cinel L, Doruk N, Eskandari G, Oral
U. Liver and kidney toxicity in chronic use of
opioids: an experimental long term treatment model.
J Biosci 2005; 30(2): 245-52.

Naghibzadeh Tahami A, Khanjani N, Yazdi
Feyzabadi V, Varzandeh M, Haghdoost AA. Opium
as a risk factor for upper gastrointestinal cancers: a
population-based case-control study in lran. Arch
Iran Med 2014; 17(1): 2-6.

Wigmore T, Farquhar-Smith P. Opioids and cancer:
friend or foe? Curr Opin Support Palliat Care 2016;
10(2): 109-18.

Sacerdote P. Opioids and the immune system. Palliat
Med 2006; 20(Suppl 1): s9-15.

Robinson PG, Acquah S, Gibson B. Drug users: oral
health-related attitudes and behaviours. Br Dent J
2005; 198(4): 219-24, discussion.

McGrath C, Chan B. Oral health sensations
associated with illicit drug abuse. Br Dent J 2005;
198(3): 159-62.

Liu Q, Yan L, Xu C, Gu A, Zhao P, Jiang ZY.
Increased incidence of head and neck cancer in liver
transplant recipients: a meta-analysis. BMC Cancer
2014; 14: 776.

Rosenstein DI. Effect of long-term addiction to
heroin on oral tissues. J Public Health Dent 1975;
35(2): 118-22.

van Leeuwen MT, Grulich AE, McDonald SP,
McCredie MR, Amin J, Stewart JH, et al
Immunosuppression and other risk factors for lip
cancer after kidney transplantation. Cancer
Epidemiol Biomarkers Prev 2009; 18(2): 561-9.
Shakeri R, Malekzadeh R, Etemadi A,
Nasrollahzadeh D, Aghcheli K, Sotoudeh M, et al.
Opium: an emerging risk factor for gastric

Addict Health, Winter 2016; Vol 8, No 4

http://ahj.kmu.ac.ir,

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

6

Rashidian et al.

adenocarcinoma. Int J Cancer 2013; 133(2): 455-61.
Malekzadeh MM, Khademi H, Pourshams A,
Etemadi A, Poustchi H, Bagheri M, et al. Opium use
and risk of mortality from digestive diseases: a
prospective cohort study. Am J Gastroenterol 2013;
108(11): 1757-65.

Pappagallo M. Incidence, prevalence, and
management of opioid bowel dysfunction. Am J
Surg 2001; 182(5A Suppl): 11S-8S.

Tuteja AK, Biskupiak J, Stoddard GJ, Lipman AG.
Opioid-induced bowel disorders and narcotic bowel
syndrome in patients with chronic non-cancer pain.
Neurogastroenterol Motil 2010; 22(4): 424-30, €96.
Wang C, Yuan Y, Hunt RH. Helicobacter pylori
infection and Barrett's esophagus: A systematic
review and meta-analysis. Am J Gastroenterol 2009;
104(2): 492-500.

Mousavi MR, Damghani MA, Haghdoust AA,
Khamesipour A. Opium and risk of laryngeal cancer.
Laryngoscope 2003; 113(11): 1939-43.

Khoo R. Radiotherapy of carcinoma of the Larynx.
Ann Acad Med Singapore 1981; 10(3): 307-10.

Kurz A, Sessler DI. Opioid-induced bowel
dysfunction: pathophysiology and potential new
therapies. Drugs 2003; 63(7): 649-71.
Greenwood-Van Meerveld B, Gardner CJ, Little PJ,
Hicks GA, Dehaven-Hudkins DL. Preclinical studies
of opioids and opioid antagonists on gastrointestinal
function. Neurogastroenterol Motil 2004; 16 Suppl
2: 46-53.

Sadjadi A, Derakhshan MH, Yazdanbod A, Boreiri
M, Parsaeian M, Babaei M, et al. Neglected role of
hookah and opium in gastric carcinogenesis: a cohort
study on risk factors and attributable fractions. Int J
Cancer 2014; 134(1): 181-8.

Shakeri R, Kamangar F, Mohamadnejad M, Tabrizi
R, Zamani F, Mohamadkhani A, et al. Opium use,
cigarette smoking, and alcohol consumption in
relation to pancreatic cancer. Medicine (Baltimore)
2016; 95(28): €3922.

Masjedi MR, Naghan PA, Taslimi S, Yousefifard M,
Ebrahimi SM, Khosravi A, et al. Opium could be
considered an independent risk factor for lung
cancer: A case-control study. Respiration 2013;
85(2): 112-8.

MacLennan R, Da Costa J, Day NE, Law CH, Ng
YK, Shanmugaratnam K. Risk factors for lung
cancer in Singapore Chinese, a population with high
female incidence rates. Int J Cancer 1977; 20(6):
854-60.

259

October



Opium Use and Incidence of Cancers Rashidian et al.

O yw 195 9 U 3 S oo Al y (w99 S 59895 | axdline

Peangsge w1 e 50 Soolickho Loy yiss T S0leS (2,8 5580 S Joous) abls 1150 ol usid ) oo

gy dlo

US>
5 Sby Grae o Jil iy gy ol adlle plodl I Ban il )l opl S9p slp @i Jale Wlg e o] slaes sl
D9 Su5ele5T slaosls 3l eslatwl b laz ;0 mls slaglb pw b )1 sloos 418

Sl @S a0 8 eslinl (s (50,85 Juto 51l sloesyslid 5 S Bran s ol ps ally (g Sz asdllae cnl o iy,
Spae &l B Bras Gla it (pizen 0 4S5 3 e Joe )3 dily pite plgie 4 baglb e oud S jlalisl 590 e Ve
slo s ylgie 4 (BMI L Body mass index) s osgs a3l o (HDI L Human development index) Slul axwgs asLs o JSII
580 Al slail38 Y)Y GLOBOCAN olis yine Sledlbl mlie 3l o puiio ol a1 bogpe (slmosls 030,35 Joe 8)lg 00t jigasre
S olojle ool oL (UNODC L United Nations Office on Drugs and Crime) oo Jo oylojles py> g ja5e lge b abilie
zl el ous Ol 90 9 (UNDP L United Nations Development Program) s Jle lojle dswgs aliy Y VY (3155 cecilagy

AL 03] (003 (i 93 2 Slp 3 9 90 iz sln () Al Jae 95 Gl 5o sl 0l

O3Sy 50 0,8 5155 doye /Y ] Bpas dile g g puitie oy VPO B /o) 5l T slees gl s g SL 5 bpan gands KAl
0yi> (VP = (y3m)S ) 0 yS) &S CIOR = (gems S5 g p2) ailie Slaplbyu o alaly (i 50 (sl 00l 05l i wiz s
Mgne (V7 = Ggam 85 w0 p8) Bl g (NN = (9 S5 0 20) 0200 (VY = (g5 ) 0 8) (S0 1TV = (gam 55 o p8) ploo
Ol 52 a5 iz 53 0 (sl 00l 051 Joe alie (50905 U (I stne s 5 calpd 5 (e sl 0 035 e Juke p3 B

D 0 gixe Joe ] )0 dS 0 i

ot S d9ise Sy 21 9y Sl gl o G)ldsire abuly Lol 59 b T sleesjslid g Sy B ra i i S Ao
2,8 Dygo Sl s Gble (o 0% 4 (6 i Dlallas bl oyl

s Jelse (S 5 o So5elsST asdllas ol ju 1S (45 519

3972 9 Sby Gpas daly (ow) SjglgST addllae 55T e Cungazs Lo ol )b a8 bl S0 oas (L, tgle)]
NOY-YE+ () A YD cuodlos g sliis] alore oy yuw

MBI 1 by gu,b AIVIYY il ys g,

Ol (leyS (loyS (S psle oKl csiglsSlo)lby )58 0aSutingly colias] pole o S s 558> ggpedih )

Ol 0l (ol (S8 pale oltils ey gistndl el oo Sl 38 po e)lutils ~¥

1S5 po iy yo ygesilly 5 y90 bl olKutil cdnnls edligy g Calous 035D ¢ pagas Cudligy 09,8 edliwl -V

Ol i «olid (S psle olKisls S5 (3)S (slagslo (Slaios 2aStinghy ()15 ol gl Slasios 55 e bl —F

ol oS eplo S (S pole oSty oMo )3 (ool dunie HIV el pllss Jhj00 (sladlato 50 5 cutlize o plojl sSan 550 bl -0

Email: ahaghdoost@kmu.ac.ir Cawgd i pS1 e 85 1 9hme D 9

260 Addict Health, Winter 2016; Vol 8, No 4

http://ahj.kmu.ac.ir, 6 October



