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Acromegaly (ACRO) is a disease of an ex-
cessive somatic growth and distorted propor-
tions arising from hypersecretion of growth
hormone (GH) and insulin-like growth factor I
(IGF-I). ACRO, 1s mostly caused by a GH-pro-
ducing pituitary micro- or macroadenoma
(96-98%). The resulting excess of the GH se-
cretion affects multiple organ systems, and
the disease biochemical control is essential to
reduce the mortality in population [1-5]. The
severity and complexity of the disease demand
a lifelong follow-up at highly specialized cen-
tres. Such follow-up should be offered to all pa-
tients with this pathology [6].

Insidious clinical manifestation of the GH
excess, resulting from a GH-secreting pitui-
tary adenoma, renders ACRO as the disease
with a delayed diagnosis, which is made ap-
proximately 10 years from the symptoms onset.
Despite the increasing availability of modern

diagnostic methods, the timely diagnosis is still
a problem nowadays, and it directly influences
the further prognosis. Owing to this reasons,
it is important to establish national registers
of patients with hormonally active pituitary
adenomas, including registers of patients with
ACRO. The information on basic demographic
parameters, clinical findings, biochemical as-
says, the date of radiological, histopathological,
treatment and outcome in patients with pitu-
itary tumors has been collected in the national
registers of many European countries [7-10].
The data are registered at diagnosis, in connec-
tion with primary treatment (surgery and/or
radiotherapy) and in the dynamic monitoring
[11-13]. Unfortunately, not all countries have
the possibility to create such registries at the
state level. In the countries of Eastern Europe,
the research of this kind is carried out in the
specialized national medical centers.
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The aim of this study is to investigate ba-
sic demographic parameters such as the age
and gender related features, the age at making
of diagnosis, clinical manifestations, biochemi-

cal control and structure of complications in
Ukrainian patients with acromegaly in a sepa-
rate neuroendocrinology centre.

MATERIAL AND METHODS

Subjects, inclusion criteria: Patients
with ACRO, including somatotropinoma (ST)
and somatomammotropinoma (SMT): the data
was collected in the Neuroendocrinologicaly
Centre, based in V. Danilevsky’ Institute
for Endocrine Pathology Problems NAMS of
Ukraine (n = 133 [including 47 de novo]: fe-
male — 88, male — 45) and the retrospective
study of 133 patients (female — 91, male —
42) who had neurosurgical treatment (accord-
ing to database of Romonadov’ Neurosurgery
Institute of NAMS of Ukraine, Kiev). The
control group includes healthy individuals of
the corresponding age (n=34). The division of
groups is presented in Table 1.

In order to estimate the impact of age on
manifestation of ACRO, patients (n=133) were
divided into three groups: young (18—39 yrs)
(group 1), middle aged (40—59 yrs) (group 2)
and elderly (over 60 yrs) (group 3). Group 1 con-
sisted of 33 patients (19 female/14 male), group
2 — of 79 patients (48 female/31 male), and
group 3 included 21 patients (15 female/6 male).

Methods: Diagnosis of ACRO was based on
the Consensus Statement on acromegaly (2014)
[12]. Chemiluminescence method was used to
determine the levels of GH, prolactin (PRL),
IGF-1 using the Biomerica Immunoassay sys-

tem (USA). The degree of increase IGF-1 level
in the blood was estimated as a percentage of
the upper normal limit (IGF-I;,,) for patient
age. All patients underwent an enhanced and
a plain MRI scan using a Siemens 1.5 T MRI
machine (Magnetom; Siemens AG, Munich,
Germany). The tumor V was calculated as fol-
lows: V=axbxcxm/6[14].

Statistical analysis: SPSS19.0 statistical
software (IBM Corp., Armonk, NY, US) was
used for statistical analysis. Comparisons be-
tween plasma GH and IGF-I levels of patients
in two groups were done by ANOVA in relation
to age, gender, and other hormonal and clini-
cal parameters. Normal distribution of vari-
ables was determined using the Shapiro-Wilk
test. The Kruskal-Wallis criterion (H) was
used to compare several groups with abnormal
distribution of variables. The criterion of «chi-
squared» (x2) with the Yates correction was
used for the statistical evaluation of the dif-
ferences between the empirical and theoreti-
cal frequency variation. The obtained results
are presented in the tables in the following
manner: M + m; M + SD; Me; where the M is
arithmetic mean, SD is standard deviation, m
1s mean deviation, Me is median, Min is mini-
mum value; Max is maximum value.

Table 1
Gender and age-related features of patients
with acromegaly
Male Female Total
Age
n % n % n %

<20 4 1,49 3 1,12 7 2,61
21-30 14 5,22 24 8,96 38 14,18
31-40 26 9,70 34 12,69 60 22,39
41-50 21 7,84 48 17,91 69 25,75
51-60 24 8,96 47 17,54 71 26,49
61-70 1,12 16 5,97 19 7,09
> 170 0,75 2 0,75 4 1,49
Total 94 35,07 174 64,94 268 100
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RESULTS AND THEIR DISCUSSION

Gender analysis of all patients with ACRO
has shown the preponderance of women: the
male/female ratio is 1:1.9, which is also pre-
served in the group of patients with ST and
SMT (1.0 vs 1.4 and 1.0 vs 2.2, respectively).
The revealed gender differentiation takes place
rather due to a low compliance and survival of
men than to the disease prevalence in women.
At the time of observation, the age range of
men was 18-71 years (Me 41.5, [33.0-51.0]),
mean (41.9 + 12.5) years, the age range of
women — 15-75 years (Me 46. 0 [36.0—54.0]),
mean, (45.1 £ 12.4) years. Patients in the ST
and SMT groups matched in age: (44.0 + 12.6)
and (44.0 + 12.0).

Our study has established that 82.3 %
(n = 219) of all patients were 31 to 60 years
old: 32.4 % (n = 71) of men and 67.6 % (n = 148)
of women belong to the aforesaid age range
(x2=15.47; P = 0.0001). The analysis of the age
structure has also shown that the percentage of
women in the reproductive age is significantly
higher than that of men (40.7 % and 22.8 %,
respectively) (x2 = 6.64; P = 0.01). Our attention
has been attracted by a small number of men
(n = 5) and women (n = 18) over 61 years. There
were 9.0 % (n = 24) patients aged less than
30 years old. Age-related features of the kind
can be explained by the development of the
ACRO chronic complications in elderly patients,
which cause premature mortality, as well as by
low survival capability of men in the population
and a more aggressive course of the disease in
men [7].

In 13.4 % of patients ACRO manifests at
the age of 50 years, which is connected with
an age-related increase in the number of point
mutations in somatotrophs. By the age of
40-50 yrs some involutional changes happen in
the endocrine system, able to induce the deve-
lopment of multiple organ dystrophic and neo-
plastic processes.

The average duration of an active phase
in all patients was 139.2 months. (Me = 93.6
month) and it varied from 6 to 38 years. The ac-
tive phase duration was twice longer than then
the one of pre-nosological period (period before
primary diagnosis) that can be explained by
the use of ineffective methods of the disease
treatment (medical therapy, radiotherapy).

Pre-nosological period in all patients ranged
from 1 to 360 months, (61.33 + 6.36) months on
the average, and indicated, as a whole, the late
diagnostics of ACRO. Pre-nosological period
fluctuations, revealed in the general group, oc-
cur, apparently, due to the individual features
of the ACRO clinical course and reflect current
problems in the diagnosing of this disease in
the separate medical institutions. The early di-
agnosis of ACRO (within a year from the first
complaint) was made only in 20.6 % of patients.
A significant pre-nosological period can be ex-
plained by the variety of patient’s complaints at
the time of manifestation. During that period,
patients were usually examined and treated by
physicians connecting the related pathologies,
including osteo-articular and cardiovascular
systems, glucose intolerance, menstrual cycle
disorders and galactorrhea (female), and sexual
function disturbances (male), etc. The presence
of some diagnostic errors testifies that of neu-
rologists, cardiologists, gynecologists, androlo-
gists, optometrists and orthopaedic-traumato-
logists lack information concerning symptoms
and clinical features of ACRO.

Analysis of the complaints structure in
patients with ACRO at the time of its mani-
festation has shown that the severity of the
common complaints (fatigue (45.5 %), asthe-
nia (43.9 %), headache (43.9 %), and excessive
sweating (42.3 %)) contributes to the blurring
of the disease clinical features, which is one of
the reasons for the late diagnosis. Complaints
about the changes of the appearance (increased
sizes of hands and feet (60.2 %) coarse facial
features (42.3 %)), which are specific morpho-
logical markers of ACRO, are more considered
as age-related by more than 50 % of patients,
so they do not cause special discomfort.

It is well known that persistent effect of
hypersomatotropinemia on all organs and sys-
tems of the human body varies clinical symp-
toms of ACRO, which is reflected in the struc-
ture of complaints. The complaints, caused by
the development of chronic ACRO complica-
tions dominate in the general group.

The study has revealed an increased fre-
quency of such complaints as facial changes
(42.3 vs 75.6 %; (x2= 22.51; P = 0.00001)), an
increased sizes of hands and feet (60.2 and
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74.8 %; (x2= 4,47; P = 0.03)), headache (43.9
vs 70.7 %; (x2= 13.83; P = 0.0002)) and vi-
sion disorders (11.4 vs 52.8 %; (x®> = 38.63;
P = 0.00001)), which are characteristic of the
disease development in men and women. As at
the time of the disease manifestation, the most
common (according to questioning) are com-
plaints, associated with the changes of the ap-
pearance.

The second place according to the frequency
of complains belongs to the headache (70.7 %),
which is associated with the development of
the liquor hypertension and pituitary adenoma.
We pay special attention to headache, as it is
considered to be the one of the first signs of
the sella turcica tumour [15]. Thus, according
to the statistics, 10 % of all ambulatory visits
of patients with various pathologies take place
due to their complaints about headaches of dif-
ferent location, duration and intensity.

In the complaints collection we have con-
sidered in detail the incidence of headache and
its location, the presence of concomitant symp-
toms such as nausea, loss of consciousness, sei-
zures, discharge from the nose, vision disorders
(visual acuity, restriction of visual fields, etc.).
78.7 % of patients have complaints on headache,
accompanied by visual disorders. Headache
in patients with ACRO is mostly localized in
the frontal part and in orbital area, it occurs
predominantly during sleep. Headache, accom-
panied by nausea, is localized in the occipital
region, partly in the eyes area, and it occurs in
the day-time.

We can conclude that the complaints, as-
sociated with chronic complications of ACRO
(cardiovascular and osteoarticular pathologies,
and glucose intolerance), prevail in patients
with ACRO, regardless of the hormonal activity
of a pituitary adenoma. The structure of com-
plaints in patients at the time of observation in
the groups, depending on the hormonal activity
of the pituitary adenoma, is shown in Fig. 2
and 3.

Thus, on the time of primary diagnostics,
in the group of patients with ST complaints of
headache (x2= 1.62; P = 0.2), increasing sizes
of extremities P=0.075), cardialgia (x>= 4.78;
P = 0.03), arthralgia (c = 8.11, P = 0.004), as-
thenia (x%2= 20.39; P = 0.0001) and fatigability
(x?= 11.30; P = 0.0008) occur more often in

women. In patients with SMT complaints about
increased size of hands and feet (x%= 2.17;
P = 0.14), dyspnoea (x2= 1.67; P = 0.19), ver-
tigo (x2= 0.53; P = 0.46), headache (x2= 0.02;
P = 0.87), hyperglycemia (x?= 2.36; P = 0.12),
cardialgia (x2= 2.64; P = 0.10) and rapid fatiga-
bility (x2= 0.13; P = 0.72) occur with equal fre-
quency in men and women. Women of the stud-
ied groups complain of facial changes (x>= 7.97;
P = 0.005), fatigability (x2= 11.73; P = 0.0006),
arthralgia (x2= 5.19; P = 0.023), arterial hy-
pertension (x?= 4.34; P = 0.037), and blurred
vision (x2= 4.34; P = 0.037) more frequently.

Intergroup differences of the basal GH and
PRL levels as well as the IGF-1 concentrations
have not been registered. At the same time,
attention is drawn to a significantly higher
GH — OGTT level in the SMT group (Me 34.6
[9.3—223.09]) as compared with the ST group
(Me 8.84 [1.9-38.2]) (P = 0.001), confirming
a more expressive autonomy of the GH-secre-
ting pituitary adenomas.

Estimation of the clinical and hormonal
control of ACRO in the general group has
shown that in 3.8 % of patients it is adequate
(complete remission), in 27.8 % it is inadequate
(partial remission), and in 68.4 % it is poor (ac-
tive form) [12]. An adequate clinical and hor-
monal control of ACRO has been attained in
5 patients after neurosurgical treatment, in the
other 6 patients it was achieved by the treat-
ment with prolonged somatostatin analogues.

The clinical characteristics, data on the
volume of the pituitary gland, secretory and
proliferative activity of the GH-secreting ade-
nomas in patients with ACRO in the selected
age groups are shown in Table II.

According to the ST/SMT ratio, the corre-
lation in the different age groups was the fol-
lowing: 2.2:1, 2.5:1 and 3: 1, respectively. The
percentage of patients with an active ACRO
was 90.6 % in group 1; 67.6 % in group 2; and
50 % in group 3. Our attention was attracted
by a smaller number of women in group 3, as
compared with groups 1 and 2 (the male / fe-
male ratio was 1:1.36; 1:1.55 and 1:2.5; re-
spectively), related with a lower average life-
span of men.

The diagnostics of patients in group 1 has
revealed a pituitary macroadenoma in 84.4 %
of subjects, and the percentage of patients
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Table 2
Characters of patients with acromegaly in different age groups,
(M +£ m; Me; Min-Max)
Group 1 Group 2 Group 3
Parameter (n = 33) (0 = 79) (0 = 21) H P
32.0+5.31 50.8 £ 5.65 65.2+4.5
Age, years 33.0 52.0 63.5 95.9 0.0001
18.0-39.0 40.0-59.0 60.0-75.0
29.1+ 7.3 43.1+9.1 54.0+10.1
Age of manifestation, years 30.0 41.5 53.5 55.9 | 0.0001
12.0-39.0 23.0-59.0 27.0-71.0
40.6 £ 32.8 76.4£75.1 70.6 £ 62.1
Pre-nosological period, month 36.0 54.0 48.0 5.07 0.08
1.0-117.0 1.0-360.0 1.0-232.0
75.7+52.9 163.0 £ 102.7 186.3 £ 117.2
Total disease period, month 60.0 132.0 168.0 19.7 0.0005
11.0-228.0 22.0-420.0 36.0—456.0
9.76 £ 11.58 5.68 + 8.66 2.29+1.96
Pituitary volume, cm3 441 2.97 2.11 4.82 0.09
0.15-37.84 0.21-49.58 0.54-4.39
68.4 + 155.2 23.04 +£22.3 20.39+ 17.3
GH, ng/ml 31.9 14.0 9.3 10.2 0.006
5.6—837.0 2.73-95.8 3.9-50.0
696.5 + 356.8 581.1 £402.4 363.0 £285.9
IGF-I, ng/ml 791.5 520.5 255.0 8.4 0.02
159.0-1271.0 101.0-1780.0 101.0-1165.0
126.1 £100.9 133.9+167.1 74.6 + 134.4
IGF-I%UNL 157.5 100.1 20.3 1.96 0.37
—45.3-283.0 —59.9-570.7 —52.4-449.5
Table 3
Gender features in the clinical course
of the disease in patients with acromegaly,
(Me, [Min-Max])
Male Female
Parameter (n = 51) (n = 82) P
Age, years 48.0 [18.0-71.0] 52.0 [25.0-75.0] 0.09
Age of manifestation, 39.0 [12.0-71.0] 41.0 [16.0-71.0] 0.13
years
Total desease period, 132.0 [11.0—420.0] 108.0 [12.0-456.0] 0.18
month
Pre-nosological period, 60.0 [11.0-360.0] 36.0 [1.0-232.0] 0.017
month
Active period, month 120.0 [11.0-204.0] 60.0 [12.0-432.0] 0.02
Pituitary volume, cm? 4.32 [0.21-49.58] 3.15 [0.15—-37.84] 0.41
GH, ng/ml 45.30 [0.5—-837.0] 24.17 [0.7-144.88] 0.01
IGF-1, ng/ml 548.2 [101.0-1780.0] 326.0 [101.0-1271.0] 0.03
124.89 23.02
IGF-1,.x [~ 57.30—570.67] [~ 59.92-340.55] 0.009
GH/IGF-1, c.u. 0.04 [0.003—4.65] 0.03 [0.004—0.70] 0.009
PRL, mU/1 309.65 [8.15-7767.86] 383.92 [18.85-3558.0] 0.93
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with an active form of ACRO, irrespective of
the treatment, comes to 90.6%, also indicating
a high secretory and proliferative activity of
a GH-secreting adenoma in young patients. It
has also been established that the volume of
macroadenoma in patients of group 1 is sig-
nificantly higher than that in groups 2 and 3
(Me 4.49 [1.73-37.84], Me 3.19 [0.77—-49.58]
and Me 3.52 [0.69-4.39] cm?; respectively)
(P <0.05).

A tendency to extension of pre-nosologi-
cal period in the age groups 2 and 3 has been
found as compared with the group 1 (Table 2).
With regard to this finding, the prevalence of
macroadenomas in groups 1 and 2 with a rela-
tively short pre-nosological period testifies to
the fact that the main factor of an increased
pituitary volume is a high level of GH.

It has been established that pre-nosological
period has a linear proportional increase, relat-
ed with age in patients with ACRO: R?= 3.4 %;

P = 0.041), and is also associated with the age
of first manifestation (R = 0.24; R2= 5.96 %;
P = 0.007). Table I data suggests a conclusion
that the course of ACRO in the age group 3
can be characterized as a slowly progressive
one, which is confirmed by a significantly lon-
ger, pre-nosological period as well as lower se-
rum levels of GH and IGF-I, as compared with
group 1. Instead, a significantly shorter pre-no-
sological period, as compared to group 3, high-
er serum level of GH and IGF-I in patients of
group 1 suggests a rapidly progressing course
of ACRO.

The analysis results are given in Table III.
It has been established that the clinical course
in men is characterized by an early manifesta-
tion of the disease, a long-term pre-nosologi-
cal period and the presence of an active phase
(which can indicate resistance to the treat-
ment).

DISCUSSION

Over the last 20 years some changes have
been observed in the paradigm of diagnosis and
treatment of ACRO and assessment of its ef-
fectiveness, which has been reflected in a num-
ber of international consensuses [12, 16—19].
According to the current requirements, the
main criteria of the treatment efficiency are to
increase the duration and improve the quality
of life of the patient with ACRO, which cannot
be achieved without an appropriate clinical and
hormonal control of the disease. Changes in
the opinions on diagnosis and treatment have
caused the need to review the effectiveness
of the existing methods for the diagnosis and
treatment of ACRO in the terms of new criteria
for assessing the state of clinical and hormonal
control.

Ukraine has not yet reviewed the strat-
egy for the treatment of ACRO that is relat-
ed with an advanced level of neuroendocrine
assistance at present. Some modifications
in the approaches to the diagnosis and treat-
ment of this rare disease took place in the «V.
Danilevsky Institute for Endocrine Pathology
Problems of the NAMS of Ukraine» in paral-
lel with opening in 2009 of the Acromegaly
Treatment Centre (the Neuroendocrine Centre
since January 2013). The register of patients

with ACRO (n = 168) has also been approved,
making it possible to solve a number of me-
thodological, diagnostic, medical and social
tasks, including considerations on the National
consensus for the diagnosis and treatment of
ACRO, introduction into the clinical practice of
algorithms for the diagnosis and treatment of
the disease, as well as its complications.

The organizational structure of a new
methodological approach is the national regis-
ter on ACRO, which makes it possible to per-
form the monitoring of the epidemiological situ-
ation and an efficient analysis of the clinical
data (duration of the pre-nosological period,
total duration of the disease, the size of the
pituitary adenoma, its hormonal activity, the
structure of chronic complications, methods of
the provided treatment, and the state of the
disease clinical and hormonal control). Today,
national registers of patients with ACRO have
been established and they are actively sup-
ported in all countries of the European Union,
North and South America, Russian Federation,
Japan, some countries of Central Asia and
Middle East [20-24, 26].The methodological
basis for creating the register is, first of all, the
development of the integrated diagnostic and
prognostic criteria that allow the experts to
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predict the clinical course of ACRO and define
an individual optimal treatment tactic [26].

According to the available sources of spe-
cial literature, the epidemiological situation
regarding ACRO differs significantly in vari-
ous countries, which can be explained, on the
one hand, by different levels of their economic
development, organization of medical care and
health centres supervision, on the other hand,
by the availability of qualified physicians and
the accessibility of a thorough medical exami-
nation [25—29]. Since Ukraine has not yet in-
troduced a register on ACRO, it is certainly not
possible to assess the real prevalence of this
endocrine disease. One can only hypothetically
predict that the number of patients with this
pathology in Ukraine is assumed to be 1840—
3220 people, taking into account the average
incidence of acromegaly (40—70 cases per mil-
lion) in the world.

It has been established that one of the or-
ganizational shortcomings of ACRO register
implemented by us is just passive registration
of patients, who sought medical advice in our
clinic. It is obvious that the number of the reg-
istered patients reflects not so much the actu-
al epidemiological situation on the disease in
Ukraine as the inefficiency of the treatment ap-
plied. The experience of other countries with an
appropriate medical examination of the popula-
tion and realization of the program, concern-
ing an active search for patients, has shown
that the prevalence of ACRO is much higher.
According to the new Consensus statement on
acromegaly therapeutic outcomes [18] this ne-
cessitates to organize the unified methodologi-
cal centres, specialized diagnostic and medical
bases, the expert councils, to design education-
al and information programs, and to introduce
a quality control system for the treatment of
patients. Therefore, the most effective method
for estimating the morbidity and prevalence
of any disease, and especially such a rare one
as ACRO, is a population-based screening for
patients of high-risk groups, but in Ukraine
it requires the development of methodological
approaches and economic grounds. Germany
has a great experience in this regard: ACRO
has been diagnosed in 1034 people per million
according to the data of a population-based
screening of IGF-1 blood concentration, where-

as according to official statistics this rate is 70
people per million [24].

We have found that ACRO occurs more
often in women than in men (1.9 : 1). In ad-
dition, 88.8 % of the examined patients be-
long to the age group of 31-60 years. It has
been established that the peak of the disease
manifestation is at the most productive age
((41.3 + 12.0) years). The data obtained regard-
ing the demographic characteristics of the ex-
amined patients with ACRO are comparable to
these of the Russian and Spanish registries of
ACRO [27, 28]. Although for the diagnosis of
ACRO only the morphological signs of the dis-
ease, as a rule, are sufficient for an experienced
specialist, duration of the pre-nosological pe-
riod (Me 41.0 months) in the studied patients
reflects certain diagnostic problems.

The problem of the late diagnosis of ACRO
is also urgent for the countries with a high
level of rendering neuroendocrine assistance
to the population. Thus, according to the data
obtained by R. Knutzen and S. Ezzat, duration
of the pre-nosological period in 54% of patients
with ACRO is more than 10 years, and in 37 %
it lasts more than 15 years [30]. Hence, the
problem of the late diagnosis of ACRO should
not be considered only as an inadequate qual-
ification of doctors and inaccessibility of cur-
rent diagnostic methods, although these factors
should also been taken into account. The so-
lution of the problem needs to be considered
in all its aspects: as the search for the best
understanding of the individual features of
the disease clinical course as well as revealing
the risk factors. Formation of the risk groups
for an active revealing of genetic and sporadic
forms of ACRO should take place with consid-
eration of all the above-mentioned factors, in-
cluding a thorough examination of the patient’s
close relatives with the use of current genetic
research. Gender characteristics, revealed in
the clinical course of ACRO, should be paid at-
tention as well. It has been defined that the
clinical course in men is characterized by an
early debut of the disease, the duration of the
pre-nosological period, caused by a variety of
clinical symptoms of the disease and the re-
sistance to treatment. It is suggested, that the
clinical course of ACRO in men is more aggres-
sive than that in women. The results obtained
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are consistent with the data of some other au-
thors, who also note a more aggressive course
of ACRO in men than in women. So, according
to R. Knutzen et al., men differ from women in
an earlier age of manifestation (41.0 vs. 47.0
years) (P < 0.001) and significantly higher le-
vels of GH and IGF-1 concentrations [30]. Early
manifestation of ACRO in men at higher levels
of GH and IGF-1 concentrations has been es-
tablished also by S. Petersenn et al. [24, 31].
According to the results of the analysis of the
Sweden register on ACRO, male gender is rec-
ognized as an independent predictor of prema-
ture death, along with the age of manifesta-
tion and the GH basal level [32]. In addition,
according to epidemiological studies, a signifi-
cantly higher risk of premature death from car-
diovascular, cerebrovascular complications and
malignant neoplasms has been revealed in men
with ACRO [33]. This allows concluding that
the activity of ACRO is influenced, first of all,
by the age and gender of the patient. The male
sex is an additional independent predictor of
the «aggressive» course of ACRO, which sub-
stantiates the expedience of applying a more
aggressive treatment strategy in men.

The information on the influence of the age
factor on the clinical course of ACRO is still in-
sufficient. The data concerning the age-related
features of the ACRO course, presented in the
literature, are, as a rule, descriptive, impeding
the systemic comprehension of the clinical ma-
terial. The cause of an improper systematiza-
tion of the clinical material is the insignificant

prevalence of ACRO and the absence of the
present-day methods for examination in a num-
ber of medical institutions due to some objec-
tive reasons. The results obtained indicate that
the features of the disease clinical course are
confined not only to the presence of morphologi-
cal, hormonal-metabolic and organic disorders,
as the patient’s age puts some adjustments in
the peculiarities of the disease, clinical symp-
toms and its course.

The age of the patient is usually analyzed
in the clinical study at the time of the disease
diagnosis and registration of the passport age,
while the age of manifestation is not given a
proper attention. However, this measure is
fundamentally important since it reflects the
secretory and proliferative activity of the pitu-
itary GH-secreting adenoma and 1s associated
with the severity of chronic complications and
determines the prognosis.

Making estimation of the age impact on the
peculiarities of the disease clinical course it is
necessary to take into account the diseases, as-
sociated with physiological aging, which sub-
stantially modify the clinical manifestations of
the disease. The problem of the late diagnosis
of acromegaly in the elderly people is an in-
crease of cardiovascular and surgical risks and
shortening of the life-span of the patients. This
problem is widely discussed in the literature.
Improving the quality of medical assistance to
the elderly people is an urgent problem of the
health care system, considering the tendency to
the gradual aging of the population in Ukraine.

CONCLUSION

Secretory and proliferative activity of the
GH secretive pituitary adenoma is associated
with the age of the patient at the time of the
manifestation of acromegaly. Sexual dimor-
phism of the clinical course of acromegaly is
manifested at a young age and is characterized
by a higher secretory activity of GH-secreting
adenoma and is greater in men. High total se-
cretory activity of GH-secreting pituitary ade-

noma, tumor growth rate, which are associated
with the young age, determine the «fast-mov-
ing» course of acromegaly in young people. In
elderly patients, the domination of the secre-
tory over the proliferative activity of the GH-
secreting pituitary adenoma and the satisfac-
tory sensitivity to the treatment determine the
«slowly progressive» clinical course of disease.
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CLINICAL AND HORMONAL FEATURES OF ACROMEGALY
IN PATIERNTS FROM A UKRAINIAN NEUROENDOCRINOLOGY CENTRE
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Acromegaly (ACRO) is a rare disease of an excessive somatic growth and distorted proportions arising
from hypersecretion of growth hormone (GH) and insulin-like growth factor-1 (IGF-1). Insidious clinical mani-
festation of the GH excess, resulting from a GH-secreting pituitary adenoma, renders ACRO as the disease
with a typically delayed diagnosis, approximately 10 years from the symptoms onset. Despite the increasing
availability of modern diagnostic methods, the timely diagnosis of ACRO at present is still a problem which is
directly connected with the further prognosis. Owing to this reasons, it is important to establish national regi-
sters of patients with hormonally active pituitary adenomas, including registers of patients with ACRO. But not
all countries have the possibility to create such registries at the state level. In the countries of Eastern Europe,
the research of the kind is carried out in the specialized national medical centers.

The aim of this study is to investigate basic demographic parameters such as the age and gender related
features, age at diagnosis of the disease, its clinical manifestations, biochemical control and structure of compli-
cations in Ukrainian patients with ACRO in a single neuroendocrinological centre.

Material and methods. Patients with acromegaly, including somatotropinoma (ST) and somatomam-
motropinoma (SMT): the data collected within the Neuroendocrinological Centre, based in V. Danilevsky’
Institute for Endocrine Pathology Problems (n = 133 [including 47 de novo]: female — 88, male — 45) and
retrospective study 133 patients (female — 91, male — 42) who had neurosurgical treatment (according to da-
tabase of Romonadov’ Neurosurgery Institute). Diagnosis of ACRO was based on the Consensus Statement on
acromegaly (2014). The levels of PRL, GH and IGF-1 were measured. All patients underwent an enhanced and
a plain MRI scan using a Siemens 1.5 T MRI.

Statistical analysis: SPSS 19.0 statistical software (IBM Corp., Armonk, NY, US) was used for statistical
analysis. Comparisons between plasma GH and IGF-1 levels of patients in two groups were done by ANOVA for
age, gender, and other hormonal and clinical parameters.

Results. Our study has established that 88.8% (n = 238) of the overall sample consist of patients aged 31
to 60 years: 26.5 % (n = 71) of men and 55.2 % (n = 148) of women belong to the aforesaid age range (x> = 15.47;
P = 0.0001). Peak of the ACRO manifestation in the overall sample falls on the age of working efficiency
(41.3 £ 12.0) years: (39.0 + 13.2) years for men and (42.8 + 11.0) for women. Analysis of the complaints structure
in patients with acromegaly at the time of its manifestation has shown that the severity of the common com-
plaints (fatigability (45.5 %), asthenia (43.9 %), headache (43.9 %), and excessive sweating (42.3 %)) contributes
to the blurring of the disease clinical features, which is one of the purposes for its late diagnosis. Complaints
about the changes in their appearance (increasing sizes of hands and feet (60.2 %) and in facial features
(42.3 %)), which are specific morphological markers of ACRO, more than 50 % of patients consider as age-
related, so they do not cause special uneasiness. The average duration of an active phase in the overall sample
is 139.2 months. (Me = 93.6 month) and it varies from 6 to 38 years. The active phase duration is more than
twice of pre-nosological period that can be explained by the use of no effective methods and outlines of the dis-
ease treatment (medical therapy, radiotherapy). It has been established that pre-nosological period has a linear
proportional increase, related with age in patients with ACRO: R?= 3.4 %; P =0.041) and is also associated with
the age of manifestation (R = 0.24; R>=5.96 %; P = 0.007).

Conclusion. Sexual dimorphism of the clinical course of acromegaly is manifested at a young age at the
time of manifestation of the disease and is characterized by a higher secretory activity of GH-secreting adenoma
and a it greater mass effect in men. Secretory and proliferative activity of the GH secretive pituitary adenoma
is associated with the age of the patient at the time of the manifestation of ACRO. High total secretory activity
of GH-secreting pituitary adenoma, tumor growth rate, resistance to treatment and predisposition to relapse,
which are associated with the young patient at the time of the manifestation of the disease, determine the «fast-
moving» flow of ACRO. In elderly patients, the domination of the secretory over the proliferative activity of the
GH-secreting pituitary adenoma gland and the satisfactory sensitivity to the treatment determine the «slowly
progressive» clinical course of disease.

Keywords: Acromegaly; GH-pituitary adenomas; early diagnosis.
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Axpomeranus (ACRO) sBisiercst ophaHHBIM TAKEIBIM HEHPOIHIOKPUHHBIM 3abojieBaAHMEM, KOTOPOe
obycJioBsieno runeprpoaykitueir ropmona pocra (GH) n mucysimuomomobuoro parropa pocra-1 (IGF-1) y sy
C 3aKOHYMUBIIUMCS (PU3UOJIOTUUECKUM POCTOM ¥ XapaKTEePU3YETCsI MATOJIOTHYECKUM JTUCITPOIIOPIIHOHATIBHBIM
POCTOM KOCTEM CKeJieTa, MATKUX TKAaHell ¥ BHYTPEHHHUX OPraHOB, 4 TaKKe HAPYIIeHWEM Pa3JIUYHbBIX BUJIOB
obmena BermecTB. TopnuaHoe rKimHHdYeckoe TedeHue moaBossier orHectu ACRO k rpymme 3aboseBanwuit
C OTCPOYEHHBIM JUATHO30M, KOTOPBIN yCTaHABJIMBAETCS IPUMepHO yepes 10 JieT 1mocse mMosIBJIeHUS TEePBBIX
cuMITOMOB. JlOJITOCPOYHBIN IIPOTHO3 TeueHUs 3a00JIeBAHUSA HANPSIMYH CBSI3aH C PAHHEN JUATHOCTUKOM,
HPUMEHAEeMBIMHA METOIAMU JI€UeHUA U OLEHKU UX oPpPEeKTUBHOCTU. B CBA3U ¢ 9TUM BaKHYIO POJIb MMEIOT
OCTOSTHHO OOHOBJISIEMbIE€ HAI[MOHAJIbHBIE PEECTPhl HAIIUEHTOB C TOPMOHAJIbHO AKTUBHBIMH aJeHOMAaMHU I'U-
nodmu3sa, B Tom uyncse peectpsl nanueaToB ¢ ACRO. K coskasnenuio, He Bce cTpaHbl HMEOT BO3MOYKHOCTE CO3/1a-
BATh TAKHWE PEeCTPBI HAa TOCYapCTBEHHOM ypoBHe. B ctpanax Bocrounoit EBponbr mogo0uble ncciieoBaHus
HPOBOLATCA B CIIEIINAIU3UPOBAHHBIX HAITMOHAIbHBIX MEAUIIUHCKUX IIEHTPAX.

Ilentvbro maHHOrO WCCJIEIOBAHUS SIBJISIETCA M3y4YeHHE OCHOBHBIX JeMOrpauyecKUX IapaMeTpoB, KJIU-
HUYECKUX 0COOEHHOCTEN, BO3pacTa HAa MOMEHT IIOCTAHOBKHU JUATH03a, YPOBHSA OMOXMMHUUYECKOI'0 KOHTPOJIS
¥ CTPYKTYPHI OCJIOKHEHUN y MAIMEeHTOB YKPAWHBI C aKPOMEraineil B OT/IeIbHOM HEeHPOIHJOKPUHOJIOTHYE-
CKOM LIeHTpe.

Mamepuanve u memoobst. [lanuenTtsl ¢ akpomeranuneir, B ToMm umuciie comarorpornuaomoin (ST) u co-
maromammoTpormuomolt (SMT): mo maHHBIM HeHpPosHJOKPUHOJIOrHYecKoro meHTpa Ha 6ase ['Y «ucTuUTYT
mpobJiieM sHAOKpUHHON naTosoruu uM. B. Jlanumesckoro HAMHY» (n = 133 [B Tom uucisie 47 de novo): sxeH-
mUHBL — 88, MyKUYUHBI — 45) 1 II0 JaHHBIM PETPOCIEKTUBHOI0 aHAJIN3a UCTOpuil 6osesnu 133 maliueH-
TOB (KeHIIUHBI — 91, MyKIMHBI — 42), KOTOPBIM OBIJIO ITPOBEIEHO HEMPOXUPYPruveckoe jedeHre Ha 6ase
I'V <MucturyT Hetipoxupypruu um. A. [1. Pomonagoa HAMHVY». Jluaramoctuxa ACRO mpoBogusiace corsac-
HO peroMenganusamM KoHceHcyca MO TUATHOCTUKE W JIEYEHUI0 aKPOMErainu KBpOIeicKoro aHI0KPUHOJIOTH-
yeckoro obmecrsa (2014). Uccimemosanu yposuu nposaktura (PRL), GH u IGF-1 B ceiBopoTke KpoBu. Becem
nanueraram mmposegerno MPT ckanupoBamme roJIoOBHOrO MO3ra C HMCIOJb30BaHueM armmapara Siemens 1,5T.
CrarucTudyecKHil aHaJIN3 IIPOBEIEH C MCIIOJb30BaHHEeM cTaHmapTHoi mporpamMber SPSS 19.0 (IBM Corp.,
Armonk, NY, US).

Pesynbrarel. Yeranosiieno, uro 88,8 % (n = 238) oT o0Ieil BEIOOPKU COCTABJISAIOT HALUEHTHl B BO3-
pacte ot 31 g0 60 set: u3 Hux 26,5 % (n = 71) myxuun u 55,2 % (n = 148) swenmuu (X = 15,47; P = 0,0001);
nuk manudecramuu ACRO mpuxogurcesa ma TpymocmocobHbi Bo3pact (41,3 + 12,0) ser: (39,0 + 13,2) ser
g mysxauH u (42,8 £ 11,0) gas skermuH. Beicokas vyactora HecreriududecKuX 00IIECOMATHYECKUX U He-
BpOJIOTHYECKUX #kaJj100 (yromisemocTs (45,5 %), acrenus (43,9 %), rosoBHas 60yb (43,9 %) 1 MOBBIIIIEHHOE
norootaesienue (42,3 %) ABJIsAeTCS MIPUYUHON MO3JHEN TUATHOCTUKY 3abosieBaHus. Takue crernupruyeckre
mopdostorudeckue mapkepbl ACRO, kak namenenus BHenrHocTHu (yBeJindeHHEe pa3MepoB pyk u Hor (60,2 %),
nuna (42,3 %)) 6omee 50 % maMEHTOB CYUTAJIN BO3PACTHLIMU U3MEHEHUSAMU, II03TOMY OHHU HE BBISHLIBAJIK
y HuX 0coboro becrnokoiicrBa. CpenHsasa npomgosskuTeibHOCTh akTuBHOM passr ACRO cocrasuia 139,2 mecsaiia
(Me = 93,6 mecs1a) u kojsiedbasachk B quamnasore oT 6 1o 38 ser. IIpomosskuTeibHOCTE aKTUBHON hassl OoJiee
YeM BJIBOE IIPEBHINIAJa IJIUTEILHOCTE JJOHO30JIOTMUYECKOTO0 IIEPU0/Ia, YTO MOMKHO 00'bACHUTH UCIIOJIb30BAHUEM
HeaPPEKTUBHBIX METOJIOB U CXeM JeueHus 3abosieBaHusd (MeIUKAMEHTO3HAS Tepalus, JydeBas Tepalusi).
YeTaHOBIIEHO, UTO AJIMTEJIBHOCTD JOHO30JIOTMYECKOr0 MEePHoa IIPOIOPIIMOHAIBHO YBEJIUUNBAETCI B 3aBU-
cuMocTHu OT Bo3pacra bosbubIX: R? = 3,4 %; P = 0,041, u TaksKe 3aBHCHUT OT Bo3pacTa HadaJia 3ab0JieBaHUs
(R=0,24; R*=5,96 %; P =0,007).

3arimwuenue. [1os0BoH AuMOpdUIM KIMHUYECKOTO TEUYCHHS AKPOMETaJIuU IIPOSBIISIETCS B MOJIOIOM
BO3pacTe BO BpeMs IIPOABJICHUS 3a00JIeBAHUS M XapPaKTEePU3yeTCs Yy MYJKUYNH 0oJiee BHICOKOM CEeKPEeTOPHOM
akTuBHOoCcThI0 GH-amenombr u Gosiee BeIpaskeHHBIM Macc-apdexTom omyxosin. CexperopHas U mpoJiude-
paruBHasa aktuBHOCT, GH-ajeHoMbl Tumodmaa 3aBUCHAT OT BO3pacTa IMalMeHTa HA MOMEHT 3a00JieBaHUI.
Jliist GOJTBHBIX MOJIOZOTO BO3pAacTa XapaKTEPHO OBICTPO IIPOTPECCHUpPYIINee W PeIlUuIUBUPYIOIIee TedeHUe
aKpoMerajuu, 4To 00yCJIOBJIEHO BBICOKOM CyMMAPHOMN CEKpPEeTOPHOM, IIpojudepaTuBHOM akTuBHOCTHIO GH-
aJIeHOMBI ¥ BBICOKOM CKOPOCTHIO POCTA OIMyX0JH. JIJIs1 MOKMIIBIX ITAIIMeHTOB XapaKTePHO «MeIJIEHHO Iporpec-
cupyolnee» KINHAUYECKOe TedeHre 3a00JIeBaAHUS, YTO 00YCIOBJIEHO ITPeobIaJaHueM CeKPeTOPHON aKTHUBHO-
ctu GH-azeHombl runoduaa HaI IPOIrdepaTUBHOM.

Kiaouessie cnmoBa: akpomerajus; ageHoMAa I'UIIO(pHU3a; pAHHSAA JTUATHOCTHKA.

IIpobremu endoxpurroi namonozii Ne2, 2019 129



Ipaxmurkyrouomy eHOOKPUHOTLO2Y

KJIIHIKO-TOPMOHAJIbHI OCOBJIMBOCTI AKPOMETAJII
Y MAUIEHTIB 3A LAHUMU YKPATHCbKOIO HEMPOEHAOKPUHONOIIYHOIO
LEHTPY

Xumuak 0. 0.2, Mukutiok M. P.1%, T'yx M. A.3,
Hikomaaes P. C.!, T'oritigse T. I'.'*

T TV «luemumym npobnem endokpurnol namonoeii im. B. A. Jlanunescorcoeo HAMH Ykpainu»,
m. Xapkis, Yipaina,
2 Xapkiscoka meduuna axademis nicasaounaommoi oceimu MO3 Vipainu, m. Xaprie, Yipaina,
3 TV «luemumym wetipoxipypeii im. A. I1. Pomooanosa HAMH Ykpainun, m. Kuie, Ykpaina,
7 Bamymcoruil MiscrapoOHuli yrigepcumem, m. bamymi, I'pysia
oksana210562@gmail.com

Axpomeramnis (ACRO) € opdhanHrM BakKUM HEUPOEHIOKPUHHUM 3aXBOPIOBAHHIM, siKe 00yMOBJIEHO
rineprpoxaykirieo ropmory pocty (GH) 1 imcysizomomiouoro daxropy pocry-1 (IGF-1) y ocib 13 3aBepieHuMn
i310JI0TIYHUM POCTOM 1 XaPAKTEPU3YETHCA MATOJOTIYHUM JTUCIPOIIOPIIIHHUM 3POCTAHHIM KICTOK CKeJiera,
M'AKUX TKAHUH 1 BHYTPIIIHIX OPraHiB, a TAKOK HOPYIIEHHAM Pi3HUX BHUAIB 00MiHy pedoBuH. [loBliabHMI
KJIIHIYHAH nepebir mo3sossie Bigaectu ACRO 1o rpymu 3axBopioBaHb 3 BIACTPOYEHUM J1arHO30M, SKHUU BCTA-
HOBJIIOETHCA TPuOIU3HO yepe3d 10 POKIB ITiC/Is MTOABY HEPITUX CUMIITOMIB. J[0BrocTpokoBMii Iporuoa mepeodiry
3aXBOPIOBAHHS 0e3I0cepeIHbO MOB'A3aHUNI 3 PAHHBOIO I1arHOCTUKOI, 3ACTOCOBYBAHUX METOIB JIIKYBaHHS
1 OIIHKY iX epeKTUBHOCTI. ¥ 3B'I3Ky 3 [IMM BaKJIMBY POJIb MAIOTh IIOCTIMHO OHOBJIIOBAHI HAI[IOHAJILHI pee-
CTPHU HAIIEHTIB 3 TOPMOHAJJIHHO aKTUBHUMHU aJ[eHOMaMH rirnodisa, B Tomy uucsi peecrpu maiieatis 3 ACRO.
Ha skaunb, He BCcl KpaiHu Mai0Th MOYKJIMBICTD CTBOPIOBATH TAKl PEECTPU HA JIEPIKAaBHOMY PiBHI. ¥ KpaiHax
Cxinmoi €Bpomnu mogi0H1 JOCIIIAMKeHHS IIPOBOAATHCA B CIIEI[1aIi30BaAHNX HAIIOHAJIbHUX MEAUUYHNX LEHTPaX.

MeTor0 1aHOrO0 JOCHIIKEHHSA € BABYEHHA OCHOBHHX JeMOorpaluHuX mapaMeTpiB, KIIHIYHUX 0CO0JIUBO-
cTei, BIKy Ha MOMEHT IIOCTAHOBKH J1arHO03y, PIBHA 010X1IMIYHOT0 KOHTPOJIO Ta CTPYKTYPHU YCKJIAJHEHb y IIa-
IIEHTIB YEpaiHU 3 aKpOMeraJsiielo B OKPeMOMY HeHPOeH JOKPIHOJIOTIYeCKOM IIeHTPI.

Marepianu ta meronu. IlamienTn 3 akpomeraJiiio, B ToMmy umcJi i3 comarorpomrinomon (ST) i comaro-
maMmMmoTrponinomomn (SMT): 3a manumu HelipoeH JOKpiHOIOTIUecKOro meHTpy Ha 0asi Y «lacturyt mpobiaem
ernokpunaHOl mmarosorii im. B. f. Jlanunescoruit HAMHY» (n = 133 [B Tomy uwmcii 47 de novol: sKIHKUT —
88, wosoBikM — 45) 1 3a JaHUMHU PETPOCIEKTUBHOrO aHaJII3y 1cTOpiil xBopobu 133 marfieHTIB (KIHKH —
91, vosoBikm — 42), sskuM OyJI0 TIPOBeJEHO HeWpoxipypriure JikyBauusa Ha 0asi JIY «lmcturyTt Heiipoxi-
pyprii im. A.Il. Pomomarnosa HAMHYVY». Jliarmoctuka ACRO mpoBoguiacs BIAIOBIZHO 0 peKOMEHIAIIM
Koncencycy 3 miarHocTURHU Ta JIKYBaHHS arpomerasii €BpomedchKOT0 eHJOKPUHOJIOTIYHOTO TOBAPUCTBA
(2014). Hocmimrysanu pisui npoaaktuny (PRL), GH 1 IGF-1 B cupoBari kposi. Becim maitienram mpoBegeHo
MPT cranyBaHHS rOJIOBHOI'0 MO3KY 3 BUKOPUCTAHHAM amapary Siemens 1,5T. Craructruaanit aHAI13 IpoBe-
JIeHO 3 BUKOpHUCTaHHAM cTrangapTHoi nporpamu SPSS 19.0 (IBM Corp., Armonk, NY, US).

Pesynbraru. Beranosseno, mo 88,8 % (n = 238) Bix 3araybHOI BUOIPKU CTAHOBJIATDH ITAIIEHTH Y BIILl
B 31 1o 60 pokiB: 3 Hux 26,5 % (n = 71) wosoBikiB 1 55,2% (n = 148) kimok (X2 = 15,47; P = 0,0001); ik ma-
midecrarii ACRO nosogurhes Ha npanesmaruuii Bik (41,3 £ 12,0) poxis: (39,0 £ 13,2) pokiB JJisl Y0JIOBIKIB
1 (42,8 + 11,0) pokiB mus »xiHOK. Bucoka wacrora HecmemM@pIUHUX 3arajibHOCOMATUYHHUX 1 HEBPOJIOTIUHUX
ckapr (cromJuioBaHicTh (45,5 %), acrenisa (43,9 %), romoBHu# 061/1b (43,9 %) 1 HiABUINEHE TOTOBUI1JICHHS
(42,3 %) € IPUUYMHOI HI3HBOI JIaTHOCTUKHU 3axXBopoBaHHs. Taxkl coerudiuni mopdgosaoriunai maprepu ACRO,
SIK 3MIHM 30BHINIHOCTI (301JIbIIeHHsT po3MipiB pyk 1 Hir (60,2 %), obnnuus (42,3 %)) O6iabire 50 % maiieHTis
BBASKAJIM BIKOBUMU 3MIiHAMM, TOMY BOHHM He BUKJIHKAJIN Yy HEUX 0cobmBoro saHenokoeHHs. Cepemusa tpu-
Basicth aktuBHOI dasu ACRO crkmamna 139,2 micami (Me = 93,6 micars) 1 KosimBajiacad B aiamas3oHl Bij 6
1o 38 pokiB. TpuBasicTs akTHBHOI a3y OIIBIT HIK YABIYl HEepPEeBUINYyBaa TPUBAJIICTE JOHO30JI0TTIECKOTO
mepiody, IO MOYKHA IMOSICHUTHU BUKOPUCTAHHAM Hee(eKTHBHHUX METO/IB 1 CXeM JIIKYBAHHS 3aXBOPIOBAHHS
(MeIUKaMeHTO3HA Tepallis, IpoMeHeBa Tepamis). BcTaHOBIEHO, 10 TPUBAJIICTD JOHO30JIOTIUECKOr0 IIeplomy
HPOIIOPIIINHO 301/IbIIYEeTHCS B 3aJIeKHOCT1 B Biky xBopux: R? = 3,4 %; P = 0,041, 1 Tak0K 3aJI€KUTDH B1J BIKY
nouatry 3axBopioBauusa (R = 0,24; R2=5,96 %; P = 0,007).

Bucuosku. Crareruii qumopdiaM KJIIHIYHOrO Immepediry akpoMeraii MposiBIASETHCS B MOJIOJIOMY BiILl
HiJ Yac IIPOABM 3aXBOPIOBAHHA 1 XapaKTepPU3yEThCSA Y YOJIOBIKIB OlJIbII BHCOKOI CEKPETOPHOI AKTHUBHI-
crio GH-amernomu 1 6l BupaskeHuM Mac-edexrom myxyanau. CekpeTopHa 1 mpoJsideparuBHa aKTUBHICTD
GH-anenomu rimogisa 3ayeskuTh BiJ BIKY ITAIl€HTA HA MOMEHT 3aXBOPIOBAaHHSA. J[JIs XBOPUX MOJIOIOT0 BIKY
XapaKTepHO IBUKO ITPOrPECYIOUnil 1 peluauBy0UYni mmepedir akpoMerasii, 1o 00yMOBJIEHO BUCOKOI CYy-
MAapHOIO CEKPeTOPHOI0, IIpoiideparnBuon aktuBHicTio GH-ameHoMu 1 BUCOKOIO IMIBUAKICTIO POCTY ITYXJIMHU.
Jluist JIiTHIX MMAIIEHTIB XapaKTePHO «IOBLJIIBHO HPOrpecyounily KIIHIYHUN mepedir 3aXBOPIOBAHHS, 110 00y-
MOBJIEHO IIepeBaromwo cexperopromo aktusHocTli GH-agenomu rimodisa Hag mposridpepaTUBHOIL.

Kiamouosi cmoBa: akpomerasid; agmeHoma rimodisa; paHHS J1arHOCTUKA.
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