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In this issue of  the Journal, Salimzadeh and colleagues 
report on the feasibility, uptake, and positive predictive 
value of  the fecal immunochemical test (FIT) to 

screen for colorectal cancer (CRC) and adenomas in the 
general population of  Iran.1 The study is well designed, 
and the results are intriguing. FIT was offered in primary 
healthcare settings by primary care staff, and the uptake 
was quite high (1002 of  1044, 96%); the large majority 
(99.4%) of  the received stool samples were satisfactory 
for testing. 

The results are potentially important because: CRC 
is the third most common cancer in Iran, with an 
estimated 7163 new cases and 4262 deaths annually2,3; 
colorectal adenomas, in particular advanced adenomas, 
are precursors of  CRC4; and screening for CRC has been 
found to be very important in reducing both incidence 
and mortality of  CRC, as evidenced by experience of  the 
United States and other countries. The incidence of  CRC 
in the United States has declined at a rate of  2.5–4.0% 
per year over the past 15 years,5 which has been largely 
attributed to screening.6 Can FIT be used as a primary 
screening tool for CRC and adenomas in primary 
healthcare centers of  Iran? Will it lead to a substantial 
decrease in morbidity and mortality from CRC? 

Primary health care centers of  Iran cover the majority 
of  the population, particularly in the rural areas. These 
centers have been instrumental in enhancing the health 
status of  the nation. For example, infant mortality rates 
decreased from 154 per 1000 in 1964 to 26 per 1000 
live births in 2004,7 which was largely attributed to the 
effectiveness of  Iran’s primary health care in delivering 
clean water, vaccines, and other primary healthcare 
measures to the entire nation, even in remote villages. As 
a result, life expectancy substantially increased from 45 
years in 1960 to 76 years in 2015,8 and the major burden 

of  diseases in Iran is now due to non-communicable 
diseases, including circulatory diseases and cancer.9,10 
One might argue that primary healthcare centers 
should now shift their focus to primary and secondary 
prevention of  cardiovascular disease, cancer, stroke, and 
renal diseases. The centers can provide services such as 
blood pressure control,11 diabetes control, and cancer 
screening. Currently, a major trial is ongoing on a polypill, 
comprising hydrochlorothiazide, aspirin, atorvastatin and 
either enalapril or valsartan.12 If  the results are positive, 
polypill may be offered in primary healthcare settings 
to individuals who have a 10% or higher chance of 
cardiovascular incidents in the next 10 years. 

Prevention of  cancer, however, may be more 
challenging. While cancer overall is relatively common, 
each type of  cancer is relatively uncommon, which poses 
a major obstacle for screening. For example, among 
the first 6466 deaths in the Golestan Cohort Study, 
2662 were due to circulatory diseases, 1295 due to all 
malignant diseases combined, but only 67 due to CRC 
(unpublished data). Therefore, to reduce the number of 
cancers meaningfully, many people have to be screened 
to detect a small number of  precancerous lesions or early 
cancers. In Salimzadeh’s study, the researchers offered 
FIT to 1044 people, of  whom 91 (9%) were found to 
be positive. Of  these, 45 people underwent endoscopy, 
and polyps were found in only 7 people (5 adenomas 
and 3 advanced adenomas). No cancers were found. 
On a larger scale, if  mass screening is offered to all 
Iranians aged 50 – 75 years in one year—approximately 
12 000 000 people— and 9% have positive FIT, over 
one million colonoscopies should be conducted. Given 
the very limited number of  trained endoscopists in Iran 
(approximately 300), the large majority of  those with 
positive FIT test will not undergo colonoscopy, which 
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may cause undue stress for these individuals. Therefore, 
alternative approaches can be considered, which include: 
continuing the existing opportunistic screening approach; 
combining FIT with other sensitive tests; mass screening 
using other modalities such as sigmoidoscopy or CT 
colonography; mass colonoscopy of  certain age groups; 
or a combination of  the above. 

The existing opportunistic approaches for CRC 
screening, combined with increasing public awareness 
of  people at risk and signs and symptoms of  CRC, 
could continue. Risk stratification tools can be used to 
reserve endoscopic services only for those subjects who 
are at higher risk and most likely to benefit. Examples 
include those with a family history of  CRC, subjects with 
a history of  abdominal radiation, those who have had 
a renal transplant, and those with inflammatory bowel 
disease. 

FIT may be combined with stool DNA test (Cologuard), 
which has higher sensitivity and lower specificity than 
FIT for CRC and advanced adenomas.13 However, it is 
more costly than FIT, and there are no clear guidelines 
on how to follow negative colonoscopy after a positive 
stool DNA test. This may cause unnecessary follow-up 
colonoscopies.13

Using sigmoidoscopy or CT colonography may 
require less preparation and higher compliance rates. In 
Salimzadeh’s study, although uptake of  FIT was high, 
colonoscopy compliance rates among individuals with a 
positive FIT was 60.0%. As reflected in many guidelines, 
the best strategy to make CRC screening most effective is 
to take patient adherence and preference into account.6,14 
One barrier could be the vigorous preparation and 
sedation that are required for colonoscopy. Flexible 
sigmoidoscopy every 10 years combined with annual 
FIT is one of  the US Preventive Services Task force 
(USPSTF) recommendations for CRC screening.15 
Flexible sigmoidoscopy does not require significant 
preparation or sedation and can be performed by non-
gastroenterologist clinicians trained for this purpose. 
Sigmoidoscopy may be an attractive option also because 
a large percentage (over two-thirds in one study) of 
CRCs in Iran are leftsided.16 CT colonography is almost 
as sensitive as colonoscopy; it requires bowel preparation 
but not sedation. Positive results need to be followed by 
colonoscopy, but negative results can delay the need for 
colonoscopy. 

Mass colonoscopy campaigns may be considered for 
certain age groups—for example, for those who reach 50 
years of  age—which is approximately one million people 
each year. Of  these, around 90 000 will have positive FIT 
tests and 50 000 will choose to undergo colonoscopy. That 
will be almost 160 extra colonoscopies per endoscopist 
per year, a reasonable additional load. Furthermore, this 

approach allows for the training of  more endoscopists 
over time. Perhaps a more prudent approach is to do 
colonoscopy on people with a higher incidence rate, 
i.e., those who reach 60 years of  age, just a few years 
before the peak age of  65 for this cancer. That way, many 
adenomas and early cancers can be diagnosed. 

In summary, the study by Salimzadeh and colleagues 
has shown that using FIT as an initial screening tool is 
feasible in primary healthcare settings in Iran. However, 
mass screening of  the entire population may not be 
feasible due to limitations in the number of  endoscopists, 
major financial burden, and stress caused by the results 
when follow-up may not be possible for all. Measured 
approaches need to be carefully discussed and planned 
to make sure that the system is capable of  providing the 
needed services.

Conflict of Interest Disclosures
The authors have no conflicts of interest.

Funding
This publication was supported by funds from the US National 
Institutes of Health, grant number 5 UL1 GM118973.

References 
1. Salimzadeh H, Bishehsari F, Sauvaget C, Amani M, Hamzeloo 

R, Nikfarjam A, et al. Feasibility of colon cancer screening 
by fecal immunochemical test in Iran. Arch Iran Med. 
2017;20(12):726-733. 

2. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. 
Global cancer statistics. CA Cancer J Clin. 2011;61(2):69-90. 
doi: 10.3322/caac.20107. 

3. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers 
C, et al. Cancer incidence and mortality worldwide: IARC 
cancer base. Lyon, France: International Agency for Research 
on Cancer. GLOBOCAN 2012. http://globocan.iarc.fr. 
Accessed 17 November 2017. 

4. Strum WB. Colorectal Adenomas. N Engl J Med. 
2016;374(11):1065-75. doi: 10.1056/NEJMra1513581. 

5. Jemal A, Ward EM, Johnson CJ, Cronin KA, Ma J, Ryerson B, et 
al. Annual Report to the Nation on the Status of Cancer, 1975-
2014, Featuring Survival. J Natl Cancer Inst. 2017;109(9). doi: 
10.1093/jnci/djx030.

6. Lieberman D, Ladabaum U, Cruz-Correa M, Ginsburg C, 
Inadomi JM, Kim LS, et al. Screening for Colorectal Cancer and 
Evolving Issues for Physicians and Patients: A Review. JAMA. 
2016;316(20):2135-45. doi: 10.1001/jama.2016.17418.

7. Khosravi A, Taylor R, Naghavi M, Lopez AD. Mortality in 
the Islamic Republic of Iran, 1964-2004. Bull World Health 
Organ. 2007;85(8):607-14. 

8. Life expectancy at birth, total (years). World Bank website. 
https://data.worldbank.org/indicator/SP.DYN.LE00.IN. 
Accessed 17 November 2017.

9. Sepanlou SG, Parsaeian M, Krohn KJ, Afshin A, Farzadfar F, 
Roshandel G, et al. Disability-Adjusted Life-Years (DALYs) for 
315 Diseases and Injuries and Healthy Life Expectancy (HALE) 
in Iran and its Neighboring Countries, 1990-2015: Findings 
from Global Burden of Disease Study 2015. Arch Iran Med. 
2017;20(7):403-18. 

10. 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. doi: 10.1136/bmj.e2502. 

http://globocan.iarc.fr
https://data.worldbank.org/indicator/SP.DYN.LE00.IN


                                                                                                     Arch Iran Med, Volume 20, Issue 12,  December 2017 725

Feasibility of Mass Screening for Colorectal Cancer 

11. Farzadfar F, Murray CJ, Gakidou E, Bossert T, Namdaritabar H, 
Alikhani S, et al. Effectiveness of diabetes and hypertension 
management by rural primary health-care workers (Behvarz 
workers) in Iran: a nationally representative observational 
study. Lancet. 2012;379(9810):47-54. doi: 10.1016/s0140-
6736(11)61349-4. 

12. Ostovaneh MR, Poustchi H, Hemming K, Marjani H, Pourshams 
A, Nateghi A, et al. Polypill for the prevention of cardiovascular 
disease (PolyIran): study design and rationale for a pragmatic 
cluster randomized controlled trial. Eur J Prev Cardiol. 
2015;22(12):1609-17. doi: 10.1177/2047487314550803. 

13. Imperiale TF, Ransohoff DF, Itzkowitz SH, Levin TR, Lavin P, 
Lidgard GP, et al. Multitarget Stool DNA Testing for Colorectal-

Cancer Screening. N Engl J Med. 2014;370(14):1287-97. doi: 
10.1056/NEJMoa1311194. 

14. Inadomi JM. Screening for Colorectal Neoplasia. N Engl J 
Med. 2017;376(2):149-56. doi: 10.1056/NEJMcp1512286. 

15. Lin JS, Piper MA, Perdue LA, Rutter CM, Webber EM, 
O’Connor E, et al. Screening for Colorectal Cancer: Updated 
Evidence Report and Systematic Review for the US Preventive 
Services Task Force. JAMA. 2016;315(23):2576-94. doi: 
10.1001/jama.2016.3332. 

16. Omranipour R, Doroudian R, Mahmoodzadeh H. Anatomical 
distribution of colorectal carcinoma in Iran: a retrospective 
15-yr study to evaluate rightward shift. Asian Pac J Cancer 
Prev. 2012;13(1):279-82. doi: 10.7314/APJCP.2012.13.1.279.

Cite this article as: Kamangar F, Mohebtash M. Feasibility of mass screening for colorectal cancer using fecal immunochemical test in Iran. Arch Iran Med. 

2017;20(12):723–725.

                    © 2017 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Received November 6, 2017, Accepted November 22, 2017, Published Online December 1, 2017

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0

