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Introduction
The oncological diseases belong to the 

category of socially significant diseases in 
children. Mortality from these diseases in 
the group of children older than one year 
in Russia and other developed countries 
is on the second place, after injuries and 
accidents [4, 8]. 

Acute leukemia (AL) is the most 
frequent oncological disease of 
childhood, accounting for 31.3% in the 
structure of malignant tumors in children 
[8].

During the last 30 years there is 
an improvement of the AL treatment 
results and the disease from a fatal 
became curable for more than 70 % of 
patients [7]. This was made possible 
by the introduction of modern methods 
of diagnosis, high-intensity programs 
of polychemotherapy, improvement of 
accompanying therapy. Modern treatment 
of patients with acute leukemia belongs to 
the category of high-tech and expensive. 
The financial costs of treatment depend 
directly on the morbidity and mortality rate, 
which requires constant epidemiological 
monitoring [5].

The Oncology Department of the 

Pediatric center Republican hospital 
№1-National Medicine center is the 
only specialized Department in the 
Sakha Republic (Yakutia).  Since 2003 it 
participates in the multicenter controlled 
clinical study of treatment protocols of 
ALL “Moscow-Berlin”. Since 2000, the 
incidence of AL in the RS (Ya) has been 
continuously monitored [1].

The purpose of the study: the study 
of the frequency indicators: disease 
incidence, mortality in acute leukemias in 
children of the Sakha Republic (Yakutia) 
over the period 2000 to 2016.

Material and methods of research
A retrospective epidemiological study 

of AL in children aged 0 to 15 years living 
in the territory of  Yakutia for the 17-year 
period (from 01.01.2000 to 31.12.2016) 
was conducted. 

The Sakha Republic (Yakutia) is the 
largest region of the Russian Federation, 
its territory is 3103.2 thousand km2. The 
population of Yakutia is 964 330 people. 
The average annual number of children 
aged 0 to 15 years during the observation 
period was 233427,5 ± 3170,8. The data 
for the child population of Sakha Republic 
(Yakutia) for the years were given in the 

Federal service of state statistics for 
Sakha (Yakutia). All nosological forms 
of acute leukemia (AL) corresponding to 
the codes of the International statistical 
disease classification and health-related 
problems were noted, 10th revision – 
ICD-10: acute lymphoblastic leukemia 
– ALL (C91.0), acute myeloid leukemia-
AML (c92.0, C92.4, C92.5, C92.7, C92.9, 
C93.0, C93.3, S94.2). 

Medical records were analyzed 
to obtain information about cases of 
diseases. A “rough” morbidity/mortality 
rate was calculated. The calculation of the 
morbidity rate was carried out according 
to the formula: Y = n × 105/N, where Y 
is the morbidity rate (per 100 thousand 
population of the corresponding age) for 
the year; n is the number of first – time 
cases of the disease for the year; N is the 
average annual population of the studied 
age group [9]. 

The calculation of the mortality rate 
was carried out by the formula: Z = n 
× 105/N, where Z is the mortality rate 
(per 100 thousand population of the 
corresponding age) for the year; n is 
the number of deaths per year; N is the 
average annual population of the studied 
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age group [9]. Statistical processing was 
carried out with the help of SPSS-16, MC 
Excel-07 application software package.

Research results and discussion
During this period, there were 144 

cases of AL in children from 5 days to 
14 years, including 113 (78.5%) children 
with ALL and 31 (21.5%) – with AML. 
On average, 8.5 ± 0.69 patients with AL, 
6.6 ± 0.62 children with ALL and 1.8 ± 
0.28 – with AML were detected annually. 
The information about the year on the 
AL identification is presented in table 1. 
Children with AL aged 0 to 4 years were 
60 (41.6%), of the age to 1 year were 
8 infants (5.5%), from 5 to 9 years – 51 
(35.4%), from 10 to 14 years – 33 (23%). 
Among the cases of AL were 64 (44.5%) 
girls and 80 (55.5%) boys, the ratio of 
sex 1:1.25. Distribution of patients by 
ethnicity: Sakha-76 (52.8%), Russian – 
51 (35.4%), others – 17 (11.8%). Children 
of the urban population were 76 (52.8%), 
rural – 68 (47.2%).

The average annual rate of primary 
morbidity in children was 3.8 ± 0.33 cases 
per 100 thousand children from 0 to 15 
years (fluctuations from 1.86 to 6.63) (Fig. 
1). This indicator is the average and close 
to those given for a number of regions 
of Russia [2, 3, 5, 7, 10 - 12], but lower 
than in Russia [8] and much lower than 
in Germany and Australia [13, 14]. The 
linear trend, constructed by regression 
analysis, is almost horizontal, indicating 
a stable level of morbidity during the 
observation period. 

The average annual rate of morbidity 
in children of OL aged 0 to 4 years was 
4.85 ± 0.59, 5 to 9 years-4.26 ± 0.64, 10 
to 14 years-2.53 ± 0.48. The incidence 
was higher between 0 and 4 years and 
5 to 9 years, lower between 10 and 14 
years. 

Out of 144 children with AL in 
remission are 98 (68.0%), of them in the 
second remission – 2 children (children 
with ALL). Died a total of 40 patients (27.8 
percent), information about the 6 children 
are absent mainly due to the departure 
of their families outside the country. 
Mortality under AL amounted to 1.07 
per 100 thousand children’s population, 
which is slightly lower than the same 
indicator in Russia-1.22 [8]. Over 17 
years of observation in the dynamics of 
mortality in AL significantly decreased, as 
seen by the linear trend (Fig. 2).

Out of 113 patients with ALL aged 0 to 
4 years were 53 (46.9%), of them up to 
1 year were 6 (5.3%), from 5 to 9 years 
– 40 (35.4%), from 10 to 14 years – 20 
(17.6%) children. The largest number of 
children with ALL was between 2 and 5 
years – 50 (44.2%), the so-called “infant 
peak”, which corresponds to the literary 
data. Among ALL cases were 51 (45,2%) 

girls and 62 (54.8 %) boys, sex ratio 1 : 
1.21. 

The average annual rate of primary 
morbidity in children with ALL in the SR 
was 3.0 ± 0.27 cases per 100 thousand 
children (fluctuations from 1.86 to 5.68) 
(table  2). This indicator is comparable 
with similar indicators of other regions 
of Russia: the Republic of Buryatia – 
2,22±0,16 [3], Astrakhan – 3,1±0,21 
[12], Bryansk – 2,92±0,26 [7], Omsk 
region – 2,6 ± 0,25 [6], the Republic of 
Komi – 2,85 ± 0,26 [11], but lower than 
in economically developed countries [13, 
14]. The linear trend is almost horizontal, 
which indicates a stable level of ALL 
morbidity during the observation period 
(Fig. 3). 

The incidence of ALL children aged 0 
to 4 years was 4.28 ± 0.49, 5 to 9 years 
– 4.34 ± 0.64, 10 to 14 years – 1.53 ± 
0.48. The incidence is higher at ages 0 
to 4 years and 5 to 9 years, and almost 3 
times lower at ages 10 to 14 years. 

Out of the 113 children with ALL, 
86 children are in remission, which is 
71.6%. 22 (19.3%) of the child died, 
there is no information about 5 children. 
The mortality rate for ALL was 0.59 per 
100,000 children. This indicator at ALL 
during the time of observation is steadily 
decreasing (Fig. 4)

Among children with AML there are 13 
(42.0%) girls , 18 (58.0%) boys, the sex 
ratio  1,0:1,3, as well as in ALL indicates 
the prevalence of boys. Age distribution: 
0 to 4 years-7 (22.5%), 
5 to 9 years – 11 
(35.5%), 10 to 14 years 
– 13 (42.0%) children. In 
AML, unlike ALL, older 
children prevailed, with 
a positive correlation 
with the age of 10 years 
(r=,180, p<0.05) and 14 
years (r=,240, p<0.01). 
The primary incidence of 
AML was 0.83 ± 0.1 per 
100 thousand children, 
which is also comparable 
with data from other 
regions of the Russian 
Federation. The linear 
trend in the incidence 
of AML is also almost 
horizontal. The average 
annual AML incidence 
in children aged 0 to 4 
years was 0.56 ± 0.17, 5 
to 9 years-0.92 ± 0.19, 10 
to 14 years – 1.0 ± 0.23. 
This figure is higher at 
the age of 5 to 14 years, 
in the age aspect of 0 to 
4 years, the incidence is 
almost 2 times lower.

Out of 31 children 

with AML in remission are 12 (38.7%), 
18 died (58.1%), there is no information 
about 1 child. The death rate was 0.48 
per 100 thousand children’s population. 
During the observation, this indicator also 
decreases, but remains at a high level 
(Fig. 5).

Conclusion
The primary morbidity rates of AL, 

ALL, AML in the children’s population 
of the Sakha Republic are average and 
comparable with similar indicators of 
other regions of the Russian Federation, 

The number of children with AL in the 
period from 2000 to 2015

Year Number of identified cases 
AL ALL AML

2000 9 8 1
2001 9 8 1
2002 10 7 3
2003 12 8 4
2004 8 6 2
2005 6 5 1
2006 8 5 3
2007 8 8 0
2008 9 7 2
2009 7 7 0
2010 12 8 4
2011 5 5 0
2012 14 12 2
2013 4 4 0
2014 11 8 3
2015 7 4 3
2016 5 3 2
Total 144 113 31

Fig. 1.  The dynamics of the primary incidence rate of acute 
leukemia of the child population of the Sakha Republic for the 
period 2000-2016 and linear trend.

Fig. 2. The dynamics of the death rate in the case of AL for 100 
thousand children from 0 to 14 years in the Sakha Republic for 
the period from 2000-2016 and linear trend.
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but lower than in economically developed 
countries. The incidence rates of AL, 
ALL, AML remain stable during the 
follow-up period. The ALL more common 
in patients aged 2 to 5 years, with AML 
are older than 10 years. Mortality in AL 
remains at a fairly high level, mainly due 
to high mortality in AML. Over the period 
of observation, there is a decrease in 
this indicator, both, in General, and 
with ALL and AML. The significant 
reduction in mortality was observed in 
ALL. Participation in multicenter studies 
of treatment protocols of ALL “Moscow-
Berlin” and quality improvement of 
accompanying therapy contributed to the 
reduction of this indicator.
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Introduction
The study of the cancer epidemiology 

in children and adolescents has special 
significance every year. Annually, the 
morbidity of malignant neoplasms in 
the Russian Federation is 15.0 per 
100,000 people, about 3,500 children 
and adolescents with newly diagnosed 
neoplasms [5]. The oncogenesis 
processes of children are very interesting, 
because they have a rare probability 
of malignant neoplasm, selectivity of 
damage to certain organs and systems. 
One of the main points in conducting 
oncoepidemiological studies in children 
and adolescents is to elucidate the 
factors leading to oncological pathology. 
It can be environmental, genetic and 
other endogenous factors.

Meanwhile, the literature has few 

works devoted to the study of morbidity, 
mortality of children and adolescents 
from malignant neoplasms by regions 
of the Russian Federation. The reasons 
for this are not only a small number of 
cancer registers that control oncological 
morbidity and mortality in the field for a 
long time, but also the methodological 
level in the use of information bases in 
epidemiological studies in the Russian 
Federation [4]. Meanwhile, children and 
adolescents with oncological pathology 
in the Sakha Republic are observed 
in the only oncological unit of the 
Republican Hospital Pediatric Center 
№1-National Medicine centre. And 
this gives preconditions for the study 
of oncoepidemiology in children and 
adolescents.

We have analyzed the morbidity rates 

of oncological diseases of children and 
adolescents of the Sakha Republic for 
2000 - 2015 according to hospitalization 
data in the Pediatric Center RH № 
1-NCM.

Results
The general morbidity indicator of 

children under 14 in the Sakha Rebublic 
for the period 2000-2015 has increased 
by 70.8% (Table 1). Today, changes 
in the sickness structure of children 
are evident. Reduction in the overall 
children morbidity has occurred in such 
classes: «some infectious and parasitic 
diseases», «endocrine system diseases, 
eating disorders, metabolic and immunity 
disorders.» A significant increase in the 
overall morbidity in the following classes 
of diseases: «neoplasms», «diseases 
of the nervous system», «eye and 
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ABSTRACT
 We have analyzed the morbidity rates of oncological diseases of children and adolescents of the Sakha Republic for 2000 - 2015 according to 

hospitalization data in the Pediatric Center RH № 1-NCM.
The data of official medical statistics on the population’s appeal to the medical and prophylactic institutions of the Sakha Republic are very 

contradictory and determine some morbidity dynamics. The data of hospitalized morbidity tend to increase and are mainly associated with the 
repeated income of children and adolescents contingent with a diagnostic and therapeutic purpose. The most real picture of the oncological 
morbidity extent in children and adolescents is given by the number of newly diagnosed neoplasms according to the data of the department in 
the Sakha Republic for children with oncological pathology. Annually about 30 cases of newly diagnosed tumors are noted. In the dynamics of the 
number of children and adolescents with oncopathology has a tendency to increase.

In our opinion, the real picture of oncological morbidity extent in the Sakha Republic (Yakutia) can be given by a single register of cancer patients 
created by using information technologies, which will take into account the personal data of patients with a mandatory indication of residence place, 
ethnicity, age, sex and other characteristics of the child.
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