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ABSTRACT

Background:

There are no data on familial aggregation of colorectal cancer (CRC) in northeastern Iran. The aim of this study was
to determine the prevalence of early-onset CRC and patients suspected for hereditary non-polyposis colorectal cancer

(HNPCC) based on the clinical criteria in this area.
Materials and Methods:

Documents were collected from two hospitals in Mashhad regarding 326 inpatients during 2013-2015. Demographics,
clinical, and tumor-related features were recorded. Interviews were done to 1dentify cancer in the family up to second-

degree relatives.
Results:

7.

326 Satients with CRC (48.5% male) were evaluated. The mean age at diagnosis was 55.44+14.85 Xears, with 91 patients
%) below 45 years old. Eleven (3.4%) patients fulfilled the Amsterdam II criteria and 136 (:

1.7%) patients met at

least one criterion of the revised Bethesda guideline. There was no difference between earcy— and late-onset CRC regard-

ing the frequency of CRC in 1* degree relatives or tumor site (p=0.73, { =0.64). However,
and cases suspected for HNPCC were more common in early-onset of t

RC in second-degree relatives
he disease (p =0.022, p =0.024). The patients who

fulfilled the Amsterdam II criteria had lower mean age and higher frequency of proximal cancer (p =0.03, p =0.048).

Conclusion:

VAs CRC is common in the young population and CRC clustering and patients suspected for HNPCC are also frequently
encountered, measures should be taken to CRC screening policy and genetic studies in this area.
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INTRODUCTION

Colorectal cancer (CRC) has a profound effect on
world health as 1.2 million new cases are diagnosed
annually (1). CRC is the third and fourth most prevalent
cancer in Iranian men and women, respectively. Over
3500 new cases of CRC are reported annually in Iran
with a mortality rate of more than 50%, constituting
approximately 6% of cancer deaths(2).

Both the environment and inheritance contribute to
the development of CRC, each to a different degree in
various patients (3). Only 20-30% of CRC cases can
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be attributed to an identifiable inherited cause. The
remaining majority (70-80%) occur sporadically
without any evidence of inheritance(4).

Amongst the inherited causes of CRC, the
autosomal dominant Lynch syndrome (LS) is the most
prevalent (3% of diagnosed CRCs)(5-8). In addition
to CRC, patients with LS also tend to be at a higher
risk of developing other types of malignancies such as
tumors of the endometrium and stomach(9).

Patients and family members with germline
mutations in a mismatch repair (MMR) gene or
deletion in the epithelial cell adhesion molecule
(EPCAM) gene with subsequent muts protein
homolog 2 (MSH?2) loss of expression are known to
have LS(10,11).

The risk of developing CRC in LS during the
patient’s lifetime depends on their sex and the mutated
MMR gene(12). In carriers of the MLH1 and MSH2
gene mutations the risk is between 30% and 74%(13).

To identify patients with LS, different strategies
have been incorporated, such as clinical criteria,
prediction patterns, tumor, germline, and universal
testing(14). Those patients and their family members
meeting the Amsterdam I or II criteria are considered
to have hereditary non-polyposis colorectal cancer
(HNPCC). Data on the prevalence of LS and familial
aggregation of CRC in Iran have been scarce.
Mahdavinia and colleagues reported that 21 probands
(4.7%) were clinically diagnosed as HNPCC based on
the Amsterdam II criteria(15). Molaei and co-workers
showed that immunohistochemical (IHC) staining for
MMR proteins was abnormal in 14% of the 343 CRC
cases. In the present study the prevalence of HNPCC
was estimated to be 5.5% of all CRCs(16). In a recent
study done in central Iran, the clinical diagnosis of
HNPCC and familial colorectal cancer (FCC) was
2% and 2.9%(17). However, no such studies have
been performed in northeastern Iran. Therefore, we
evaluated the prevalence of early onset CRC and
patients suspected for LS based on the clinical criteria
of Amsterdam II and the revised Betheda guidelines.

MATERIALS AND METHODS

We reviewed 326 files of the patients with
colorectal adenocarcinoma at two referral centers in
Mashhad city, northeastern Iran, between January
2013 and February 2015. Information regarding the

history of cancer in relatives of at least second-degree
and beyond was obtained by interviewing the patients
or, in the circumstance of their death, their siblings/
parents.

Ofthe 500 patients in the database, 150 patients were
unavailable because of change in address and/or phone
number and 24 patients refused to be interviewed. The
remaining 326 patients with CRC or their close family
members were included in the study.

Statistical data, clinical features, and cancer
characteristics of every patient were documented via
information gathered through archives, pathology
reports, and interviews. Such information included,
amongst others, sex, age at diagnosis, tumor site,
history of CRC or non-CRC in 1st and 2nd degree
relatives, and histological features for the revised
Bethesda criteria reported by expert pathologists in
gastroenterology.

Early-onset CRC was regarded as onset <45 yr. The
Amsterdam II criteria were applied for the diagnosis
of patients suspected to have HNPCC(14). However;
patients fulfilling the revised criteria of Bethesda were
documented, as well(18).

The revised Bethesda guidelines, a 3rd set of
clinicopathological criteria, identify those patients
for whom it is justified to further investigate LS with
microsatellite instability and/or IHC(14).

We used Chi-square test and the Student’s t test for
statistical evaluation. A p value <0.05 was considered
as statistically significant. The SPSS software version
16 (SPSS Inc., Chicago, IL, USA) was used to analyze
the data.

This study was approved by the Ethics Committee
of Mashhad University of Medical Sciences. Written
informed consent was obtained from patients/family
members participating in the study.

RESULT

A total of 326 patients with CRC were studied
during 2013-2015. Ofthem, 158 patients (48.5%) were
male. Mean age at diagnosis was 55.44+14.85 years
(range: 20-90 yr), with 91 (27.9%) subjects aged<45
years (Table 1). 24.8% of the patients aged between
40 and 50 years (Figure 1). Eleven (3.4%) patients
met the clinical criteria of HNPCC based on the
Amsterdam II while 136 (41.7%) patients met at least
one criteria of revised Bethesda guideline. 121 patients
aged<S50 years, 9 patients had positive family history,
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Table 1: Demographic characteristics of patients with colorectal cancer

Patients with colorectal cancer Number (percent)
Age (y) 55.94+ 14.85
Sex
Male 158 (51.5%)
Female 168 (51.5%)
Cancer location
Proximal 112 (34.4%)
Distal 209 (64.1%)
First degree relatives with CRC 29 (8.9%)
Second degree relatives with CRC 28 (8.5%)
Amsterdam IT 11 (3.4%)
Revised Bethesda 136 (41.7%)

Table 2: Colorectal cancer characteristics among young and old patients

Young onset (<45) Late onset (>45) p value
Age 37.8246.99 63.01£10.45 0.001
Sex
Male 40 (44%) 117 (50.2%) 0.33
Female 51 (56%) 116 (49.8%)
Cancer location
Proximal 29 (32.6%) 82 (35.7%) 0.64
Distal 60 (67.4%) 148 (64.3%)
First degree relatives with CRC 11 (12.4%) 23 (10.1%) 0.73
Second degree relatives with CRC 16 (17.6%) 17 (7.3%) 0.022
AmsterdamII 6 (6.7%) 5(2.1%) 0.024
Revised Bethesda 110 (97.3%) 26 (13.4%) 0.001

Table 3: Characteristics of colorectal cancer among patients who fulfill Amsterdam II criteria

Amsterdam IT Yes No
Age (y) 43.6 16.54 56.37 14.6 0.038
Sex
Male 5(4.5%) 152 (48.7%) 0.92
Female 6 (5.5%) 160 (51.3%)
Location of tumor
Proximal 6 (54.5%) 104 (33.8%) 0.046
Distal 5 (45.5%) 204 (66.8%)
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Fig. 2: Family history in patients with colorectal cance

6 patients had histological criteria (four mucinous
components, two intratumoral lymphocytes).

There was no difference between early- and late-
onset CRC regarding family history of colorectal
cancer in the 1st degree relatives (FDR) and tumor
location (proximal versus distal) (p =0.73 and p =0.64,
respectively). However, family history of CRC in
2" degree relatives (SDR) and cases suspected for
HNPCC were found more frequently among those with

early-onset CRC (p =0.022 and p =0.024, respectively)
(Table 2).

The mean age for patients fulfilling the Amsterdam
II criteria was lower than the other patients (43.6£16.5
and 56.37+14.6 years, respectively, p =0.03). In
addition, proximal cancer was more prevalent than
distal in the former [6 patients (54%) and 104 patients
(33.8%), respectively, p =0.048) (Table 3).

Finally, family history of CRC and non-CRC in
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FDRs and SDRs was 27% and 22.8%, respectively.
The most frequent FDR with CRC was the father.
Cancers of the breast, stomach, endometrium, and
esophagus were the most commonly found non-
CRCs, respectively. Amongst these, mothers [16 cases
(4.9%)] and uncles [11 cases (3.4%)] were the most
frequently affected FDRs and SDRs, respectively
(Figure 2).

DISCUSSION

The results revealed that 3.4% of the patients with
CRC in northeastern Iran fulfilled the Amsterdam II
clinical criteria for LS, while 41.7% met at least one
criteria of revised Bethesda guideline. 121 patients
aged<50 years, 9 patients had positive family history,
6 patients had histological criteria (four mucinous
components, two intratumoral lymphocytes). The
incorporation of the Amsterdam II criteria requires
that the patient and their family be evaluated for
CRC and other LS-related cancers. The Amsterdam II
criteria carry a sensitivity and specificity of 22% and
98% for the diagnosis of LS, respectively(14,18,19).
The revised Bethesda criteria, however, identify
the need for MSI testing in patients with CRC. The
sensitivity and specificity for LS in those fulfilling
any one of the revised Bethesda criteria was 82% and
77%, respectively(7).

The Lynch syndrome has been reported to have
a prevalence of 2-6% depending on the country(14).
According to a study on 406 Finnish patients with
CRC, the prevalence of HNPCC based on the
Amsterdam II criteria was 1.7%(20). This figure was
3.4-4.5% in northern Italy based on the Amsterdam II
criteria(21). In Malaysia, Phaik-Leng and colleagues
showed a frequency of 9.9% for deficient MMR
(dMMR) amongst patients with CRC(22). In China,
the prevalence of HNPCC based on IHC was 2.6%(23).

Variations in the prevalence of HNPCC are most
likely the result of genetic and social elements such as
marriages between relatives. The first study amongst
the few studies performed on LS prevalence in Iran
was done in Tehran and was performed on 447 patients
with CRC, of whom 21 subjects (4.7%) fulfilled the
Amsterdam II criteria(15). This figure was 2.9%
and 10.9% in other studies on patients with CRC in
central and northern Iran, respectively(17,24). The
frequency of abnormal nuclear staining for the MMR

proteins in 343 CRC patients was reported to be 14%
according to Zali and co-workers, who also reported
an estimated figure of 5.5% HNPCC prevalence in
Iranian patients with CRC(16).

In northeastern Iran, we found a significant
frequency of 3.4% for HNPCC amongst patients with
CRC, which is a figure similar to results obtained in
other parts of Iran. Utilizing the Bethesda criteria,
however, the proportion of our patients requiring
genetic testing for HNPCC reached 41.7%. Such
a relatively high frequency of cases suspected for
HNPCC in the present study must be confirmed by
genetic testing.

In line with previous studies, the mean age for those
of our patients who met the Amsterdam II criteria was
lower than those who did not (43.6+16.5 years and
56.37£14.6 years, respectively)(15,25). In addition,
the former group of patients were more likely to have
a proximal site of cancer [6 patients (54.5%) versus
104 patients (33.8%), respectively]. Other studies
showed a more proximal location for CRC in familial
colorectal cancer(1, 15,17,21,24,26).

A characteristic finding in HNPCC and familial
adenomatosis polyposis (FAP) syndrome is the early
development of CRC compared with the general
population(27,28). The mean age at diagnosis for
CRC in our study was 55.44+14.85 years (range: 20-
90 years). More than a third of our patients with CRC
(37.1%) aged<50 years and 22.4% aged between 40
and 50 years.

In a report by Mahdavinia and colleagues, patients
with CRC aged less than 45 years comprised 29%
of all CRC cases in Iran(15). Of the 1659 cases
with CRC in central Iran, Zeinlian and co-workers
reported 413 patients (24.9%) aged less than 50 years
at diagnosis(17). Likewise, according to a four-year
survey of the national cancer registry, Safayee and
others found that a quarter of the patients with CRC
aged less than 50 years (29).

Such results from Iran suggest a larger proportion
of young patients with CRC than what was found in
the West (2-8%)(1,15,30). In CRC with early onset,
there was a higher incidence of hereditary forms, of
which LS was the most frequent (18%)(27). Based
on age, the percentage of MSI tumors in early-onset
CRC is between 19.7% and 41.0%(30). Therefore, it
is reasonable to conclude that, with the larger young

130

Govaresh/ Vol.21/ No.2/ Summer 2016




Goshayeshi et.al

population in Iran, familial and hereditary syndromes
and consequently CRC were more common compared
with other countries. According to our findings and
others by our Iranian counterparts, the prevalence
of HNPCC was remarkable (2.9-10%)(15-17). A
common finding among patients with CRC, especially
those with early-onset disease, was a positive family
history for CRC and non-CRC, though a minority
met the Amsterdam II criteria. Overall, almost half
(49.8%) of our patients had an either FDR or SDR
with established CRC or non-CRC (27% and 22.8%
for FDR and SDR, respectively). We did not find any
difference between early- and late-onset CRC in terms
of family history of CRC in FDR. However, patients
suspected for HNPCC and SDR with CRC were found
more commonly in our patients with early-onset CRC.
These results were in agreement with those obtained
previously in Iran. Cai and colleagues reported that
19.6% of CRC cases had a positive family history of
CRC in their immediate relatives(23). This figure was
36.8% in patients studied by Nemati and others(17).
These numbers were even higher according to the
study by Mahdavinia and co-workers, where 53.5%
and 43.5% of patients with early- and late-onset CRC
had history of cancer in the family up to SDR(28).
Several causative factors may contribute to the
high frequency of CRC found in young patients and
familial aggregation found in Iran. Amongst others,
the young-majority population and environmental
exposures during recent years are worth mentioning.
However, the most likely cause may be genetic
predisposition for CRC, of which HNPCC is the
most common (associated with both CRC and non-
CRC)(28,31). As a result, the Healthy People 2020
and the National Comprehensive Cancer Network
(NCCN) have supported universal screening for LS.
The American Gastroenterology Association (AGA)
recommends THC testing for the MMR protein in
every patient diagnosed with CRC, suggesting an
acceptable cost-benefit ratio(10,14,32-34). Therefore,
in a country like Iran with a high prevalence of this
syndrome, such testing should be considered as well as
further relevant genetic and epidemiological research.
If implemented, such screening could lead to a better
identification of families inflicted by LS ultimately
resulting in a reduction in the rate of LS-related CRC
and non-CRC (e.g. breast and endometrial cancers)

(14). A less costly means of detecting families with
the disease may be through the development of IHC
markers able to predict specific gene mutations. The
diagnosis and management of patients with multiple
tumors consumes both time and money, justifying the
need for a proper means of screening and surveillance,
which would benefit the patient and the medical care
system alike(35).

Nevertheless, defects in MMR-related genes are not
always responsible for cases of CRC clustering(34).
Based on our findings, although half of our patients
had a positive family history of cancer and one-fourth
aged below 50 years, only 3.4% met the criteria for
LS. Therefore, familial CRC syndrome type X and
unknown genetic loci, amongst other hereditary CRC
syndromes, may also contribute to the many cases of
familial aggregation and early-onset CRC observed
in different populations(36-38). Familial CRC results
from the interaction of genetic and environmental
causes(39). Many low-penetrance have effects on
familial CRC(8). In recent genome wide association
studies (GWAS), 11 polymorphisms were identified
that were statistically associated with CRC. However,
with the exception of genetic syndromes such as
HNPCC and FAP, these associations were weak,
inconsistent, and accounted for few observed familial
risks(40,41).

Early-onset CRC has recently been shown to be
a heterogenous disease, encompassing both familial
and sporadic components. Various molecular
alterations seem to play a role in this heterogeneity,
distinguishing subgroups specific histopathological
and familial features(42-44).

Recently a marked increase in the incidence of
CRC was found in the 40- to 44-year-old age group
in USA. In 1987, the incidence was 10.7 per 100,000.
In 2006, the incidence rocketed to 17.9 per 100,000,
showing 67% increase(31). In a recent study on 2055
patients in five provinces of Iran, the incidence of
CRC in Iranian men and women were 8.2 and 7.0 per
100,000, respectively. 17% of the cases were younger
than 40 years at the time of diagnosis(45). Therefore
our result is in line with the recent literature and our
younger generation is experiencing an accelerated
rate approaching the rates in Western countries. So
the burden of the disease will increase dramatically
in near future and suggest that we in Iran should think
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of younger age (age 40) for screening. Also the high
frequency of positive family history of CRC in Iranian
patients indicates that a significant number of CRCs in
Iran arise in family members and relatives of patients
with CRC. It is clear that the familial clustering of
CRC is more often seen in younger probands.
Finally, it seems vital to extend genetic and
molecular research in this area in order to better
recognize the etiology of familial cancer types in
Iran. Furthermore, CRC screening at younger age,
especially in relatives of patients with CRC, appears
to be beneficial, underlining the significance of family
history taking in the identification of people at risk.
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