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Summary
Introduction. Colorectal cancer is important medical problem due to frequent occurrence and serious prognosis. Recent advances 
help to understand the role of heredity of colorectal carcinogenesis with possible implications for prevention. 
Aim of the Study. Is to characterise hereditary colorectal cancer by population screening in order to evaluate the needs and 
possibilities of prevention. 
Materials and methods. Population screening was performed in Valka district, evaluating the family cancer history by questionnaire. 
Hereditary colorectal cancer syndromes were diagnosed by internationally accepted clinical criteria.
Results. The following population frequencies were identified: hereditary non–polyposis colorectal cancer (HNPCC), 0.059% 
(95% CI = 0.033–0.106%); suspected HNPCC and familial colorectal cancer, 0.107% (95% CI = 0.069–0.166%).  The cancer 
burden among blood relatives of the affected families ranged 15.5–30.1%. The mean age of colorectal cancer diagnostics was  
53.7–72.0 years. The probands were mostly oncologically healthy and up to 81.8% – below 50 years of age. 
Conclusions. The population frequencies of hereditary colorectal cancer syndromes correspond to significant number of cases. The 
high cancer burden among blood relatives of the affected families necessitates surveillance, and the age structure and health status 
of probands is well–suited for this.  
Key words: colorectal cancer, hereditary non–polyposis colorectal cancer, population screening.
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INTRODUCTION
The high incidence and mortality of colorectal cancer 
define this malignancy as an important medical problem 
(3). The role of heredity in the development of colorectal 
cancer is well–described (5, 6, 9, 10). Hereditary non–
polyposis colorectal cancer (HNPCC) is considered the 
most frequent hereditary cancer syndrome involving 
the large bowel (4). HNPCC is well–substantiated in the 
international medical literature devoted to its diagnostic 
criteria, molecular basis, risk evaluation and possibilities 
of intervention (4, 8, 10). It has also been studied in 
Latvian population on hospital patient basis (5). 

AIM OF THE STUDY
The aim of the present study is to characterise the 
hereditary colorectal cancer syndromes in Latvia by 
population screening approach.

MATERIALS AND METHODS
The population screening for hereditary cancer was 
performed in the Valka district. In collaboration with 
22 family physicians, 18642 family cancer histories 
were collected from adult inhabitants of Valka district 
representing 76.6% of the population. No recruitment 
restrictions were applied for upper age level, gender, 
ethnicity or health status. Written informed consent 
was obtained from all patients. All patients filled in the 
questionnaire reporting the presence and localisation 
of malignant tumours in blood relatives as well as the 
age of patient at the time of tumour diagnosis. If the 
patient has died because of the tumour the death age 

was ascertained as well. Additional questions were 
asked about the treatment modalities (e.g. radiation 
therapy and chemotherapy, extent of operation) of 
affected persons in order to verify the presence of 
malignant tumour and to specify its location. The filled 
forms of family cancer history were analysed in the 
Hereditary Cancer Institute. HNPCC was diagnosed 
by Amsterdam Criteria II (4) but suspected, if at least 
2 first degree relatives had HNPCC–associated cancer 
(colorectal, endometrial, small bowel, ureteric, renal 
pelvis) and at least one cancer was diagnosed before 
age 50. Familial colorectal cancer, variety 1 (FCC1) was 
diagnosed if colorectal cancer has been present in at 
least 2 first degree relatives after the age of 50. Familial 
colorectal cancer, variety 2 (FCC2) was diagnosed if 
colorectal cancer has been present in at least 2 second 
degree relatives at any age. The following approach to 
analysis was undertaken. The population frequency was 
calculated as the ratio between the number of diagnosed 
cases and the studied group. In order to characterise the 
course of malignant tumour, the data about the age of 
tumour diagnostics, age of tumour–related death and 
survival of the affected persons were retrieved from the 
questionnaires. The cancer burden was calculated as the 
ratio between affected persons and the whole number 
of blood relatives in the affected blood line. Descriptive 
statistical analysis using CIA software (1) was performed 
involving 95% confidence interval (CI) analysis.
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RESULTS
During the population screening, 51 probands were 
diagnosed with hereditary colorectal cancer syndromes, 
including 11 cases of HNPCC syndrome (Figure 1), 20 –  
suspected HNPCC (sHNPCC) syndrome, 15 – FCC1 and 
5 – FCC2 syndrome. The corresponding population 
frequencies were following: HNPCC, 0.059% (95% CI =  
0.033–0.106%); sHNPCC and FCC, 0.107% (95% CI = 
0.069–0.166%) each. No cases of familial adenomatous 
polyposis were revealed. The characteristics of the 
probands are provided in Table 1. The age distribution 
(Figure 2) of probands suggests elimination of HNPCC 
probands with advancing age. In contrast, the chance to 
be diagnosed with FCC increases with age. 
In order to evaluate the cancer burden and course, data 
about presence and location of HNPCC–related tumours 
were retrieved. There were 23 cases of colorectal cancer 
and 19 cases of endometrial cancer in HNPCC pedigrees 
as well as single cases of cancer in the small intestine 
and renal pelvis, respectively. Endometrial cancer was 
the dominant manifestation of the hereditary cancer 
syndrome in some pedigrees (Figure 3). In sHNPCC 
kindreds, 28 colorectal and 13 endometrial cancers were 
the only HNPCC–related cancers. In FCC families, 41 
cases of colorectal cancer were identified. The burden 
of index cancers was generally high (Table 2). The mean 
age of cancer diagnostics and age of cancer related death 
is shown in the Table 3. Notably, in most groups except 
endometrial cancer in HNPCC, the mean age exceeds 
50 years. In HNPCC, endometrial cancer is diagnosed 
statistically significantly earlier than colorectal cancer. 
The higher mean age of colorectal cancer diagnostics in 
FCC is related to the diagnostic criteria. The course of 
the malignant tumours within hereditary and familial 
colorectal cancer syndromes is presented in the Table 4. 
The following evidence of genetic anticipation was 
found in HNPCC and sHNPCC kindreds. The mean age 
of cancer diagnostics in the oldest affected generation 
was 61.4 years (95% CI for the mean (CIM) = 56.4–66.4 
years) but in the next generation – 49.8 years (95% 
CIM = 44.9–54.7 years).
In HNPCC pedigrees, 3/11 (27.3%; 95% CI = 9.7–56.6%) 
families reported presence of cancers, not included in 
the diagnostic criteria (i.e., colorectal, endometrial, 
small intestinal and renal pelvis cancer). Single cases of 
brain tumour (0.7%; 95% CI = 0.1–0.3%), breast cancer, 
lung cancer and head–and–neck cancer were reported. 
In 1 case, proband reported malignancy located in the 
abdominal cavity but not further specified. In suspected 
HNPCC, 22 additional cancers were present in 14/20 
(41.2%; 95% CI = 26.3–57.8%) pedigrees. These 
included 4 cases of breast cancer (3.0% of female blood 
relatives; 95% CI = 1.2–7.4%), 4 cases of prostate cancer 
(3.1% of male blood relatives; 95% CI = 1.2–7.6%), 2 
cases of lung cancer (0.8%; 95% CI = 0.2–2.7%), 2 cases 
of pancreatic cancer, 2 cases of brain tumours as well 
as isolated cases of head–and–neck cancer (0.4%; 95% 
CI = 
0.1–2.1%), urinary bladder cancer, melanoma, Wilms 
tumour, gastric cancer, renal cancer, cancer of the vulva 

(0.7% of female blood relatives; 0.1–4.1%) and ovarian 
cancer. In FCC, 14 additional tumours were present in 
10/20 (33.3%; 95% CI = 19.2–51.2%) families. There 
were 3 cases of sarcoma (1.2%; 95% CI = 0.4–3.6%), 
2 cases of gastric cancer (0.8%; 95% CI = 0.2–3.0%), 2 
cases of prostate cancer, 2 cases of brain tumours (both 
in the same kindred), as well as single cases of lung 
cancer (0.4%; 95% CI = 0.1–2.3%), haematological 
malignancy, breast cancer. In 2 cases, the location of 
cancer was unknown to the proband. 

DISCUSSION
During the Valka district population screening, both 
HNPCC families and pedigrees affected by other 
hereditary colorectal cancer syndromes were identified. 
The population frequencies of these syndromes were 
determined. In a hypothetic population of 2  294  590 
persons that equals in size the population of Latvia 
in 2006 (Data bases of the Central Statistics Board, 
accessed 09.11.2009) but would be identical to Valka 
population in the age structure, gender and national 
composition, these frequencies would correspond to 
1377 (interval, based on the 95% CI of the relative 
value, 688–2295) persons diagnosed with HNPCC 
syndrome and 5048 (interval, based on the 95% CI of 
the relative value, 3671–6654) persons diagnosed with 
suspected hereditary colorectal cancer syndromes. The 
population estimates providing the approximation of 
probands that might benefit from surveillance have not 
been described previously.
In order to estimate the magnitude of cancer risk in 
these pedigrees, the colorectal and endometrial cancer 
burden among blood relatives in the affected branch was 
analysed. In all syndromes, colorectal cancer burden 
exceeds significantly the described cumulative incidence 
(0–74 years) of colorectal cancer in EU that constitutes 
4.53% in males and 2.70% in females (3). Although 
there is a trend towards higher frequency of colorectal 
cancer in HNPCC and FCC syndromes in comparison 
with sHNPCC, the difference is not statistically 
significant. Two important conclusions can be inferred 
from these data – the high frequency of colorectal 
cancer prompts prophylactic follow–up of persons 
belonging to the affected blood line. The surveillance 
for colorectal cancer should be equally intense for all 
the mentioned syndromes as the colorectal cancer 
frequency shows no statistically significant differences 
among the syndromes. The colorectal cancer burden 
in the evaluated families is lower than the described 
80% lifetime risk in mutation carriers (8) as we had no 
possibility to exclude non–carriers by clinical means. 
However, parameter that can be evaluated on clinical 
basis is easy and cheap for general medical use, and can 
give insight in the importance of the problem.
Probands’ age structure revealed that significant 
proportion of probands diagnosed with hereditary cancer 
syndromes is younger than 50 years of age. In addition, 
the younger age is more frequent in proband diagnosed 
with HNPCC and thus subjected to higher cancer risk. 
Thus, the age structure of probands is well–suited for 
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timely initiation of surveillance. The age distribution of 
probands suggests elimination of HNPCC probands with 
advancing age. In contrast, the chance to be diagnosed 
with FCC increases with age as the older relatives enter 
the risk group. The probands mostly were oncologically 
healthy themselves – a finding that also suggests the 
possibility to reveal the persons at risk timely.
The mean age of colorectal cancer diagnostics (59.3 
(95% CI = 53.8–64.8) years in HNPCC, 55.2 (95% 
CI = 49.1–61.3) years in sHNPCC) was slightly larger 
than the published result of 44 years (8). However, 
relatively young persons at the economically active age 
are affected. Once the person is affected by hereditary 
colorectal cancer, the prognosis is serious as reflected 
by low survival. The death also occurs prematurely: at 
the mean age of 61.5 (95% CI = 52.9–70.0) years in 
HNPCC, 56.7 (95% CI = 49.9–63.5) years in suspected 
HNPCC and 58.7 (95% CI = 53.6–63.8) years in the 
whole group of definitive and suspected HNPCC. 
Occasionally, colorectal cancer has caused death of the 
patients as early as 28 years of age. This early occurrence 
corresponds to the literature data about HNPCC (7) 
including even description of colorectal cancer in 19 
years old patient. This also emphasizes the need to 
identify the persons at risk properly and to provide 
adequate follow–up possibilities. Onset of hereditary 
colorectal cancer after the age of 50 is also well–known 
phenomenon that is described even in known mutation 
carriers (7). Thus, surveillance measures in risk persons 
should not be cancelled at this age as both the obtained 
data and literature publications suggest permanent 
cancer risk. 
The age of colorectal cancer diagnostics in FCC families 
was higher (mean, 72.0 years; 95% CI = 67.3–76.7 
years) as predicted by the diagnostic criteria. However, 
the frequency of colorectal cancer among blood relatives 
in these pedigrees was not lower.
The frequency of endometrial cancer among females 
was significant: 22.4% (95% CI = 14.8–32.3%) among 
female blood relatives in HNPCC families and 9.6% 
(95% CI = 5.7–15.8%) in sHNPCC families. It exceeds 
the cumulative incidence (0–74 years) in the EU 
estimated as 1.5% (3). There is a trend towards lower 
endometrial cancer risk in sHNPCC families. Although 
the difference is not statistically significant, further 
studies in larger group would be necessary to gain more 
information in larger group. 
The endometrial cancer was diagnosed at the mean age 
48.4 (95% CI = 43.4–53.4) years in HNPCC families, 
50.5 (95% CI = 43.0–58.0) years in the sHNPCC families 
and 49.4 (95% CI = 45.1–53.7) years in the whole 
group of definitive and suspected HNPCC. The youngest 
case was diagnosed with the endometrial cancer at the 
age of 27 years. Thus, again, females were affected by 
endometrial cancer at the economically active age. The 
affected women mostly were alive at the time when 
population screening was carried out: 17/19 (89.5%; 
95% CI = 68.6–97.1%) in HNPCC, 7/13 (53.8%; 95% 
CI = 29.1–76.8%) in suspected HNPCC and 24/32 (75%; 
95% CI = 57.9–86.7%) in the whole group of definitive 

and suspected HNPCC. The proportion of living persons 
in the groups of colorectal and endometrial cancer 
groups was significantly different. Thus, the prognosis 
is probably better than in case of colorectal cancer; 
however, the high frequency suggests the need for 
surveillance. The beneficial prognosis of endometrial 
cancer in the setting of HNPCC is in agreement with the 
published data (2,12).
Although cancers in locations other than colorectal, 
endometrial, small intestinal and renal pelvis were 
noted, the frequency was low and no dominant location 
was observed. Among unusual findings, 2 cases of 
childhood CNS tumours in a single FCC pedigree 
and several sarcomas in different FCC families were 
recorded. 
We have shown previously (11) that the population 
screening has shown higher yield of definitive hereditary 
colorectal cancer syndrome diagnostics than evaluation 
of hospital patients treated for cancer (the approach 
further designated in short as hospital screening). 
The yield of suspected hereditary colorectal cancer 
syndromes by population screening also has been high 
in this comparative aspect. The frequency of definitive 
hereditary colorectal cancer in Latvia by hospital 
screening data is less than reported from Sweden, 
Denmark, Finland, Italy, USA and Israel, where the 
incidence of definitive hereditary colorectal cancer by 
Amsterdam criteria is 0.5–1.5% of all newly diagnosed 
colorectal cancer cases, and significantly less than the 
frequency 3.2% of hereditary colorectal cancers among 
all colorectal cancers in German population but is 
close to the frequency of 0.3% in the United Kingdom 
(5). Thus, hospital screening yields lower number of 
definitive colorectal cancer than in other Western type 
societies. Hypothetically, lower frequency of definitive 
hereditary colorectal cancer in any particular country 
can be explained by ethnic differences as well as by 
frequency of factors causing sporadic colorectal cancer. 
Alternatively, it may be hypothesised that the trend 
towards higher frequency of hereditary colorectal cancer 
as revealed by population screening is more in line with 
other European data and thus can be considered true.

CONCLUSIONS 
1.	 Blood relatives of the HNPCC, sHNPCC and FCC 

pedigrees are subjected to increased cancer risk that 
can be approximated by the clinical evaluation of 
cancer family history at low cost. 

2.	 The course of cancer is unfavourable; considering 
the two frequent locations, colorectal cancer 
has worse prognosis than endometrial cancer. 
In order to prevent cancer development and to 
prevent the economic loss caused by death or by 
durable disability of economically active persons, 
surveillance should be offered in order to start 
active treatment at precancerous conditions or the 
cancer at early stage.

3.	 The age structure and health status of probands is 
well–suited for surveillance and/or prophylaxis.

4.	 Population screening discloses more patients at risk 
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and also brings more information about the real 
burden of hereditary colorectal cancer in Latvia 
despite the fact that population screening faces the 
same problems as the hospital screening in Latvia –  
incomplete medical information about malignant 
tumours in previous generations due to several 
historical reasons.
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Table 1. Characteristics of the probands diagnosed with hereditary or familial colorectal cancer syndromes

Syndrome < 50 years:
F,% [95% CI]

Females:
F,% [95% CI]

Males:
F,% [95% CI]

Oncologically 
healthy:

F,% [95% CI]

Cancer 
location

HNPCC 81.8 [52.3–94.9] 70.0 [39.7–89.2] 30.0 [10.8–60.3] 81.8 [52.3–94.9] 2 CRC

sHNPCC 45.0 [25.8–65.8] 90.0 [69.9–97.2] 10.0 [2.8–30.1] 90.0 [69.9–97.2] CRC, Br

FCC 27.8 [12.5–50.9] 89.5 [68.6–97.1] 10.5 [2.9–31.4] 95.0 [76.4–99.1] CRC

Abbreviations in the Table: F, frequency; CI, confidence interval; HNPCC, hereditary non–polyposis colorectal 
cancer; sHNPCC, suspected hereditary non–polyposis colorectal cancer; FCC, familial colorectal cancer; CRC, 
colorectal cancer; Br, breast cancer

Table 2. Comparison of different hereditary and familial colorectal cancer syndromes by frequency of 
index cancers in blood relatives of the affected pedigrees

Syndrome Tumour location Frequency, % 95% CI, %

HNPCC Index cancers 30.1 23.3 – 38.0

Colorectal cancer 15.8 10.7 – 22.5

Endometrial cancer1 22.41 14.8 – 32.31

sHNPCC Index cancers 15.5 11.6 – 20.3

Colorectal cancer 10.6 7.4 – 14.8

Endometrial cancer1 9.6 5.7 – 15.81

FCC Colorectal cancer 17.0 12.8 – 22.3

1 in female
Abbreviations in the Table: CI, confidence interval; HNPCC, hereditary non–polyposis colorectal cancer; sHNPCC, 
suspected hereditary non–polyposis colorectal cancer; FCC, familial colorectal cancer 

Table 3. Comparison of hereditary and familial colorectal cancer syndromes by age of tumour manifestation

Syndrome Age of diagnosis Age of death

Interval Mean (95% CIM) Interval Mean (95% CIM)

HNPCC 30 –77 54.2 (50.2 – 58.2) 28 – 89 61.7 (54.2 – 69.2)

CRC 36 – 77 59.3 (53.8 – 64.8) 28 – 89 61.5 (52.9 – 70.0)

Ut 30 – 65 48.4 (43.4 – 53.4) 37 – 72 NA

sHNPCC 27 – 82 53.7 (49.1 – 58.3) 28 – 88 55.5 (49.5 – 61.5)

CRC 28 – 82 55.2 (49.1 – 61.3) 32 – 88 56.7 (49.9 – 63.5)

Ut 27 – 72 50.5 (43.0 – 58.0) 28 – 73 51.2 (33.1 – 69.3)

FCC 41 – 89 72.0 (67.3 – 76.7) 52 – 90 76.3 (73.1 – 79.5)

Abbreviations in the Table: CIM, confidence interval for the mean; HNPCC, hereditary non–polyposis colorectal 
cancer; CRC, colorectal cancer; Ut, endometrial cancer; sHNPCC, suspected hereditary non–polyposis colorectal 
cancer; FCC, familial colorectal cancer

Table 4. The course of the malignant tumours within hereditary and familial colorectal cancer syndromes

Syndrome First–year lethality Survival, years (95% 
CI)

Alive

N F, % (95% CI) N F, % (95% CI)

HNPCC 8/44 18.2 (9.5–32.0) 2.6 (0–5.2) 23/44 52.3 (37.9–66.2)

CRC 6/23 26.1 (12.5–46.5) 1.7 (0.6–2.7) 6/23 26.1 (12.5–46.5)

Ut 1/19 5.3 (0.9–24.6) 8.5 17/19 89.5 (68.6–97.1)

sHNPCC 14/42 25.0 (15.5–37.7) 2.3 (1.1–3.5) 14/42 33.3 (21.0–48.4)

CRC 10/29 34.5 (19.9–52.6) 2.5 (1.2–3.8) 7/29 24.1 (12.2–42.1)

Ut 4/13 30.8 (12.7–57.6) 1.5 (0–3.5) 7/13 53.8 (29.1–76.8)

FCC 10/41 24.4 (13.8–39.3) 2.2 (1.3–3.1) 5/41 12.2 (5.3–25.5)

Abbreviations in the Table: N, absolute number; F, frequency; CI, confidence interval; HNPCC, hereditary non–
polyposis colorectal cancer; CRC, colorectal cancer; Ut, endometrial cancer; sHNPCC, suspected hereditary non–
polyposis colorectal cancer; FCC, familial colorectal cancer
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Fig. 3. Hereditary non–polyposis colorectal cancer kindred with predominance of endometrial cancer. 
Abbreviations in the Figure: CRC, colorectal cancer; Ut, endometrial cancer; d, dead. The age of cancer 
diagnostics is shown by number following the diagnosis, and the age of death is shown by the number, 
following the abbreviation “d”. The proband is indicated by an arrow

Fig. 1. Pedigree corresponding to the diagnostic criteria of hereditary non–polyposis colorectal cancer 
syndrome. The pedigree shows also 2 late–onset cases of colorectal cancer in the paternal line that should 
be considered separately. Abbreviations in the Figure: CRC, colorectal cancer; Br, breast cancer; Ut, 
endometrial cancer; d, dead. The age of cancer diagnostics is shown by number following the diagnosis, 
and the age of death is shown by the number, following the abbreviation “d”. The proband is indicated 
by an arrow

Fig. 2. Age distribution of probands diagnosed with hereditary colorectal cancer syndromes. Abbreviations 
in the Figure: HNPCC, hereditary non–polyposis colorectal cancer; sHNPCC, suspected hereditary non–
polyposis colorectal cancer; FCC1, familial colorectal cancer, variety 1; FCC2, familial colorectal cancer, 
variety 2


