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Abstract
Early cancer screening is the most effective way to reduce cancer mortality. The number of potentially viable tumor markers 

(TMs) is rapidly expanding and promises further improvement in sensitivity and specificity. The article presents the results of a 
population-based study of screening for the most common types of cancer in individuals living in South Yakutia. (International 
Journal of Biomedicine. 2019;9(3):220-222.)
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Introduction
In 2014, WHO made a disappointing forecast that in the 

next 20 years the number of cancer patients would increase 
by about 70%. In 2018, according to the WHO, 9.6 million 
people died of cancer. Russia ranks fifth in the number of 
deaths from cancer, after China, India, the United States and 
Japan.(1) Early cancer screening is the most effective way to 
reduce cancer mortality. The number of potentially viable 
tumor markers (TMs) is rapidly expanding and promises 
further improvement in sensitivity and specificity. TMs reflect 
the body’s tumor burden, and subsequently increase with 
progressive or recurrent disease, decrease with response to 
treatment, and normalize with remission.(2) TMs are assuming 
a growing role in all aspects of cancer care, from initial 
screening to follow-up after treatment.(3,4) However, it is 
necessary to approach very individually, and to interpret the 
results of tumor marker indicators together with data from 
other studies, such as ultrasound, MRI and biopsy.

According to the statistics of the Ministry of Health of 
the RF, the majority of malignant tumors detected in 2017 were 
in the first (29.8%) and second (25.8%) stages. According 
to the standardized indicators of 2018, Russian men most 

often suffer from lung cancer (48.2 per 100 thousand of the 
population) and prostate cancer (39.4 per 100 thousand of the 
population); Russian women most often suffer from breast 
cancer: 53.6 per 100 thousand of the population. 

According to statistical data for the Far Eastern Federal 
District, there are an average of 1985.2 people with cancer per 
100 thousand population: 2709.3 in Kamchatka Krai, 2349.5 
in the Sakhalin region, 2280  in Primorsky Krai, 2206.2 in 
Zabaykalsky Krai, 2204.7 in Khabarovsk Krai, 2140.4 in the 
Amur region, 1945 in the Jewish Autonomous Region, 1778.5 
in the Magadan region, 1690.7 in the Republic of Buryatia, 
1290.6 in  the Chukotka Autonomous Region, and 1242.1 in 
the Republic of Sakha (Yakutia).(5) According to the statistics, 
along with gender differences, there are also territorial ones, 
which indicate a set of factors determining cancer development. 

Regional cancer incidence can be reliably attributed to such 
factors as the environmental stress due to the development 
of industry (anthropogenic pollution of the environment, 
clean water problems, radon pollution, etc.). Now the most 
urgent need is a radio-hygienic survey of South Yakutia, as 
the most industrialized territory, with a high content of natural 
radionuclides.

In this regard, we conducted a screening study of the 
adult population of the Tommot city in Aldan district and 
Chulman village in Neryungri district to detect changes in TM 
levels: cancer-embryonic antigen (CEA), cancer antigen (CA) 
19-9, PSA, and CA15-3.
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Materials and Methods
A total of 219 adults were examined: 77 (9 men and 68 

women in Tommot (the Aldan district) and 142 (26 men and 
116 women) in Chulman (the Neryungri district). The levels 
of TMs (CEA, CA19-9, PSA, CA15-3) in the blood serum 
were determined by ELISA on a Multiskan FC microplate 
photometer (Thermo Fisher Scientific, USA) using the Vector-
Best test systems (Russia). Statistical analysis was performed 
using SPSS (version 19.0). 

Results
The study results are presented in Tables 1 and 2. The 

mean levels of studied TMs in the blood serum of adult 
inhabitants were within the reference range.  However, in the 
examined women from Chulman, aged between 60 and 90 
years,  CEA indices were elevated up to 5.5 ng/ml in 1.6% of 
cases; CA 15-3 up to 144 U/ml in 3.2% of cases. In 4.5% of 
women from Tommot, aged between 60 and 74 years, CEA 
levels were elevated to 7.4 ng/ml.

In 22.2% of examined men aged between 45 and 59 
years, from Chulman, CEA level was elevated to 10.4 ng/ml 
and PSA level was elevated up to 8.29 ng/ml; in 7.7% of men 
aged between 60 and 74 years, PSA level was elevated up to 
15.8 ng/ml. Among the examined men from Tommot, these 
tumor markers were within the normal range.

Discussion
The data obtained lead to the conclusion that it is 

necessary to carefully monitor the health of individuals of 

certain ages: women from 60 years of age and men from 45 
years, respectively. These age groups are a risk group for cancer.

Analysis of the literature shows that certain TMs 
are specific for certain groups of cancers. CEA is a tumor-
embryonic antigen produced in the tissue of the digestive 
tract of the embryo and fetus. After childbirth, the synthesis 
of CEA is suppressed; therefore, it is practically undetectable 
in the serum of healthy adults. This marker is found in very 
small quantities in some tissues of adults: in the intestines, 
liver and pancreas. CEA is a protein of the acute phase, so the 
level increases with various inflammatory and autoimmune 
diseases. A slight increase is recorded in smokers. The level 
of CEA is influenced by smoking and alcohol consumption. 
An elevated CEA level is found in colorectal cancer, stomach 
cancer, lung cancer, liver cancer, pancreatic cancer, and breast 
cancer.  

As a type of tumor-associated antigen for gastrointestinal 
cancer, CA 19-9 is a sialylated derivative of the Lewis A blood 
group antigen.(6)  CA19-9 is detected in the epithelium of the 
gastrointestinal tract of the fetus. Minor amounts are found in 
adults in the cells of the pancreas, liver, and lungs. CA 19-9 is 
excreted in the bile; therefore, even with a slight cholestasis, 
its concentration in blood serum can increase significantly. As 
a tumor marker, it has sensitivity to pancreatic cancer (up to 
82%), liver cancer (up to 75%), stomach cancer (up to 26%), and 
colorectal cancer (25%). CA19-9 has 79% to 81% sensitivity 
and 82% to 90% specificity for diagnosis of pancreatic ductal 
adenocarcinoma,(7) with false-positive results observed in benign 
pancreaticobiliary diseases such as pancreatitis, cholangitis, and 
obstructive jaundice.(8-10) Furthermore, CA19-9 is not expressed 
in 8% to 10% of the Caucasian population with the Lewis a-b- 
genotype, as the CA19-9 epitope is the sialylated Lewis A blood 
group antigen.(10,11)

CA 15-3 is an epithelial membrane antigen expressed 
on normal cells and found in serum. Elevated levels of this 
antigen are found in about 60% of preoperative breast cancer 
and 80% of advanced metastatic breast cancer. The CA 15-3 
assay is not suitable as a diagnostic test because of its low 
sensitivity in stage I and II disease. CA15-3 is a marker for 
breast cancer, although in the absence of cancer CA 15-3 
concentration can be significantly elevated in patients with 
vitamin B12 deficiency and in some healthy women during 
the menstrual cycle. Pancreatitis, Crohn’s disease, ulcerative 
colitis, and benign gastrointestinal disease may also cause 
some elevation of CA 15-3.(12)

An elevated level of PSA is used for the early detection 
and therapeutic monitoring of prostate cancer (PCa). The 
predominant immunoreactive forms of PSA, also known as 
isoforms, which have been identified in serum, include free 
(uncomplexed) PSA (fPSA) and PSA complexed to alpha 
1-antichymotrypsin (PSA-ACT). It has been demonstrated that 
in men who have PCa, PSA-ACT is elevated.(13) Contrarily, 
benign prostatic hyperplasia, a benign enlargement of the 
prostate, is associated with higher non-intact, free PSA serum 
levels.(14) 

The results of tumor marker evaluations should be 
interpreted in conjunction with clinical data, and data of 
ultrasound and biopsy.

Table 1. 
The serum levels of TMs in men

 
Age

CEA(up to 5 ng/ml) CA19-9(up to 35 U/ml) PSA(2.5-4.0 ng/ml)

Tommot Chulman Tommot Chulman Tommot Chulman

18-44 yrs 0, 9 2 0.1 0.1 0.1 0.5

45-59 yrs 0.7 3.6 0.2 0.8 0.6 1.9

60-74 yrs 1.1 2.7 0.1 0.2 0.5 2.2

75-90 yrs 3.1 0 1.9

Table 2. 
The serum levels of TMs in women

 
Age

REA(up to 5 ng/ml) CA19-9(up to 35 U/ml) CA15-3(up to 31.3 U/ml)

Tommot Chulman Tommot Chulman Tommot Chulman

18-44 yrs 0.5 1.8 2.6 0.1 3.5 20.0

45-59 yrs 0.5 2.4 0.9 0.3 5.2 18.9

60-74 yrs 1.1 2.4 3.6 0.4 7.1 25.5

75-90 yrs 0.3 2.6 2.1 0.7 2.9 23.9



222                                       U. D. Antipina et al. / International Journal of Biomedicine 9(3) (2019) 220-222

Conclusion
Screening a population for tumor markers provides 

great opportunities for improving the management of cancer 
patients by enhancing the efficiency of detection and efficacy 
of treatment.  Depending on the type of cancer, screening  may 
be used in conjunction with clinical examination, data from 
ultrasound and a tissue biopsy. Because most tumor markers 
are not sensitive or specific enough, these tests are not well 
suited for screening the general population; however, a few 
may be used to screen people who are at high cancer risk 
(family history or specific risk factors for a particular cancer).
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