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AKPOMET AJIUA 1 KOMOPBUJIHBIE COCTOSIHUSIL.
HOBBIE BO3MOXHOCTHU JUATHOCTUKHU U JEYEHUSA
(0030p JMTEpPATYPBHI)

© A.10. Kynuooesa, U.U. [Iybununa

Pa3anckuii rocynapcTBeHHbIM MEIUIIMHCKUN yHUBEepcuTeT uM. akaa. M.I1. ITaBnosa,
Psa3anb, Poccus

Ha ocHoBaHuu MaHHBIX, ONMyOJUKOBAHHBIX B OTEYECTBEHHOU M 3apy0OexHOW JUTepaType,
MPOBEJICH aHAJIN3 KJIMHUKO-TOPMOHATIBHBIX OCOOCHHOCTEH, COBPEMEHHBIX METOJIOB JICUCHHS aK-
pOMeraliviy B COUYETaHUH C MOJUIHAOKpUHONaTHeH (caxapHblil 1uadet, nudy3Hbli, y3710BO#H 300,
TUIMOKOPTHIIM3M) U KapAHOBACKYJSIpHON marosnorueil. CoriiacHO pas3iudyHbBIM HCCIIEOBAHUSIM,
CHIDKEHHE KaueCTBa M MPOJOJIKUTEIBHOCTH KU3HU OOJBHBIX CBSI3aHO C Pa3BUTHEM 3HAUUTEINb-
HBIX U3MEHEHUH CO CTOPOHBI SHAOKPUHHOW CHCTEMBI B CBSI3U C KOHTPUHCYJSPHBIM U CTUMYJIH-
PYIOIIKUM JIeWCTBUEM COMATOTPOIMHOIO TOPMOHA U MHCYJIMHOMOI00HOrO (akTopa pocra 1 Ha op-
ra’bl ¥ TKaHW. Pa3Butue BTOpUYHOro caxapHoro nuadera BoisiBisieTcs y 16-46% O0nbHBIX, y3110-
BBIX 00pa30BaHM MUTOBUIHOM xkene3bl Yy 30-70%, BTOpUYHON HAAMOYSYHHUKOBON HEI0CTATOY-
Hoctu — y 11-20% mnarnuentoB. Hanbonee yacTol mpuYMHON aKpOMErajauu sBISETCS aKTHBHAas
OIyXO0Jb TUNO(HU3a — COMATOTPONIMHOMA, B PEAKUX CIIydasx TMIEPHIPOAYKIIHS COMAaTOTPOITHOTO
TOPMOHA MPOUCXOAUT U3 HEHPOIHJAOKPUHHBIX KIETOK, PACIIOIOKEHHBIX 3HI0- WIH 3KCTPaKpaHU-
anbHO. brarogaps ycnexaMm HEMpO3HIOKPUHOIOIUU CYIIECTBEHHO YIyULINIACh TAKTHKA BEICHUS
nanreHToB. Llenp eueHust akpoMeraanu — JTOCTHKEHUE KIMHUYECKOW M OMOXUMUYECKOW PEMHUC-
cuu 3a0oneBanus. B Hacrosee BpeMs UMEIOTCS TPU OCHOBHBIX METOJA JICUCHHS aKpOMET I
XUPYpPTUUECKUil (dHAOHA3aIbHAs TpaHCChEHOUTAIbHAS AJCHOMAIKTOMUS), MEIUKAMEHTO3HBIN,
Jdy4eBas Tepalus U CTepeoTakcuueckasl paguoxupyprus (kubep-nox). Auddepenunpoannoe u
KOMOWHHPOBAHHOE UCIIOJIb30BAaHUE COBPEMEHHBIX JIEKAPCTBEHHBIX CPEJICTB B BUJIE MOHOTEPAIIHH,
a TaK)Ke B COUCTAHWH C XHPYPTHUSCKUM U JIYUEBBIM JICUCHHEM, CIIOCOOCTBYET IOCTHIKCHHIO KaK
KJIIMHUYECKOW, TaK U TOPMOHAJILHON PEMUCCHUU aKpOMETaInu, 00eCIieurnBasi TEM CaMbIM TOBBIIIIE-
HUE KaueCTBAa U MPOIODKUTEIIBHOCTH KU3HU MalUEHTOB.

B nacrosmeM 0030pe TUTEpaTYpHBIX JAaHHBIX MPHUBOASTCS COBPEMEHHBIC MPEICTABICHHS
00 3THOJIOTHUH, TATOTEHE3€e, KIMHUIECKUX OCOOCHHOCTSIX, COBPEMEHHBIX METOJaX JUAarHOCTHKU U
JICYSHHS STOTO 3a00JIeBaHUSI.

Knrwouesvie cnosa: axpomezanus, nOAUIHOOKPUHONAMUS, MPAHCCHEHOUOANbHAS A0EHO-
MIKMOMUSL, AHANO2U COMAMOCMAMUNA, A20HUCTIbL O0PAMUHOBBIX PEYENnnopos.
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ACROMEGALY AND COMORBID CONDITIONS.
NEW POSSIBILITIES OF DIAGNOSIS AND TREATMENT
(literature review)

A.U. Zhulidova, I.1. Dubinina
Ryazan State Medical University, Ryazan, Russian Federation

Based on the data published in Russian and foreign reference sources, an analysis of clini-
cal-hormonal peculiarities, modern methods of treatment of acromegaly combined with
polyendocrinopathies (diabetes mellitus, diffuse and nodular goiter, hypocorticoidism) and cardi-
ovascular diseases was conducted. According to different authors, a decline in the quality and
duration of life of patients is associated with significant changes in the endocrine system caused
by contrainsular and stimulating effect of somatotropic hormone (STH) and insulin-like growth
factor 1 (IGF-1) on organs and tissues. Secondary diabetes mellitus was identified in 16-46% of
patients, nodular goiter in 30-70%, secondary adrenal insufficiency in 11-20% of patients. The
most common cause of acromegaly is an active pituitary tumor — somatotropinoma, rarely STH is
overproduced by neuroendocrine cells, located endo- and extracranially. Recent achievements in
neuroendocrinology provided significant improvement of management of patients. The aim of
treatment for acromegaly is to achieve clinical and biochemical remission of the disease. At pre-
sent three basic methods of treatment for acromegaly are used: surgical (endonasal
transsphenoidal adenomectomy), drug therapy, radiation therapy and stereotactic radiosurgery
(cyber knife). Differential and combined use of modern medical drugs in the form of monotherapy
and in a combination with surgical and radiation treatment permits to achieve both clinical and
hormonal remission of acromegaly improving in this way the quality and duration of life of pa-
tients. In the given review of literature modern concepts of etiology, pathogenesis, clinical peculi-
arities, modern methods of diagnosis and treatment of this disease are presented.

Keywords: acromegaly, polyendocrinopathy, transsphenoidal adenomectomy, somatostatin
analogues, dopamine receptor agonists.

Acromegaly is a severe neuroendocrine proportional periosteal pathological growth of
disease caused by overproduction of somato- bones, cartilages, internal organs, soft tissues,
tropic hormone (somatotropin, STH), and of and also by disorders in the morphological
insulin-like growth factors (IGF-1, IGF-2) in and functional condition of the cardio-
individuals with completed physiological vascular system, peripheral glands, metabo-
growth. The disease is characterized by dis- lism. The time interval between appearance of
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the first symptoms of the disease and making
the diagnosis is 5-15 years. In the previous
century incidence of acromegaly ranged from
40 to 60 cases per 1 mln of individuals. Bel-
gian research of 2006 gives higher figures —
more than 100 cases per 1 million [1]. Ac-
cording to data of Moscow register of 2016,
506 patients with acromegaly are under regu-
lar medical check-up, 138 (27%) men and
368 (73%) — women. Within three years 195
patients with acromegaly were identified,
139 women and 46 men, of the average age
46 years. The onset of the disease occurs in
the 39-4™ decade of life — the most produc-
tive years in the working population. In 144
(26%) patients the disease began at the age
of 50-69 years, in 103 (20%) — at the age of
40-49 and in 99 (19%) — at the age of 60-69.
The ratio of micro/macroadenomas was
1.0:1.4 [2].

The leading cause of sporadic forms of
gigantism and acromegaly is pituitary adeno-
ma (somatotropinoma) with autonomous ex-
cessive secretion of STH or of its active
forms [3]. Adenomas are monoclonal tumors
resulting from somatic mutation of GSP-
protein (GSP-oncogen) responsible for dimer-
ization of alpha- and beta-subunits of receptor
G-proteins which, being normally stimulated
by somatoliberin, activate adenylate cyclase
and stimulate intracellular production of
cAMP required for increase in the functional
activity and mitotic activity of somatotrophs
[4,5]. Mutation and structural alteration of
receptor proteins cause permanent activation
of adenylate cyclase with frustration of its

natural inhibition with the result of ex-

cessive accumulation of cAMP in the cytosol
that becomes the direct cause of uncontrolla-
ble proliferation of somatotropic cells with
enhanced secretion of STH. In 20-25% of
cases mixed pituitary adenomas are identified
which, besides STH, produce prolactin,
thyrotropic hormone (TTH), adrenocortico-
tropic hormone (ACTH), luteinizing hormone
(LH), follicle stimulating hormone (FSH),
alpha-subunit. Very rarely (in 2% of cases)
the cause of acromegaly is an ectopic tumor
that arises from neuroendocrine cells and may
be located endocranially (tumor of pharyngeal
and sphenoidal sinus) or extracranially (tumor
of lungs, mediastinum, pancreas, gonads, in-
testine) [5,6].

Clinical symptoms of acromegaly are
defined by compressive effect of soma-
totopinoma on the surrounding tissues (head-
ache, hypopituitarism, narrowing of fields of
vision, hydrocephaly, hypothalamic disor-
ders), and by numerous systemic manifesta-
tions of long-term production of STH and
IGF-1 (insulin-like growth factor-1) [6].

The

tropinoma, its hormonal activity and character

speed of growth of somato-

of complication at the onset of the disease are
largely determined by the age of a patient. In
young patients the clinical picture is charac-
terized by complications associated with
mass-effect (neurological, vision disorders,
partial pituitary insufficiency) with the extent
of evidence directly proportional to the vol-
ume of tumorous tissue. In patients of middle
age at the beginning of the disease metabolic
and multiorgan disorders dominate that can

be attributed to late diagnosis, age-related
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changes, duration of the active stage [1,4,6].
There are noted a characteristic enlargement
of the facial traits (cheek bones, superciliary
arches), prognathism, hypertrophy of soft tis-
sues (lips, nose, ears). Progressing expansion
of the circumference of the head, enlargement
of feet, bones, thickening of fingers are noted.
Expansion of nasal sinuses and enlargement
of the vocal cords determines a thick deep
voice [5,7]. A common complication of ac-
romegaly is acromegalic cardiomyopathy af-
fecting patients of any age and characterized
by disorders in the cardiac rhythm, hypertro-
phy of the myocardium of the left ventricle
(HMLYV). Unless hormonal disorders in ac-
romegaly are timely corrected, cardiomyopa-
thy leads to diastolic cardiac failure [7,8].
Development of arterial hypertension in pa-
tients is associated with insulin resistance,
retention of sodium, water, exaggerated ves-
sel tone, reduced production of atrial natriu-
retic peptide [8,9]. According to some au-
thors, the extent of elevation of arterial pres-
sure correlates rather with the duration of the
disease and the age of patient than with the
level of growth hormone [9,10]. Damage to
the central and peripheral nervous system is
caused by aggressive growth of somato-
tropinoma and compression of peripheral
nervous trunks by edematous soft tissues and
bone formations [10,11]. Elevation of the in-
tracranial pressure and compression of the
diaphragm of sella turcica by the tumor pro-
vokes persisting headaches [11]. A common
complication of acromegaly is secondary dia-
betes mellitus. According to the results of

modern research, the incidence of early di-

sorders of carbohydrate metabolism in acro-
megaly ranges from 16% to 46% [11,12].
Pathogenesis of secondary diabetes mellitus
in acromegaly consists in a complex of
changes associated, on the one hand, with de-
velopment of hepatic and peripheral insulin
and on the other hand with
hyperinsulinemia [12]. Diabetes mellitus in

resistance,

patients with acromegaly may be considered
an additional risk factor for atherogenic
dyslipidemia, hyperfibrinogenemia and plate-
let dysfunctions in the form of reduction of
disaggregation properties and enhancement of
release reactions [13].

A study of structural and functional
condition of the thyroid may reveal its en-
largement with or without nodular structures
in 35-70% of cases. Structural changes in the
thyroid are induced by direct influence of
IGF-1. Histological examination shows pre-
dominating signs of the proliferating colloid
goiter. Other signs are autoimmune thyroidi-
tis, toxic goiter, papillary cystoadenoma.
Structural changes in the gland mainly devel-
op with the underlying euthyroidism. Hypo-
thyroidism develops in case of formation of
multiple nodules, especially with the underly-
ing autoimmune thyroiditis (primary hypothy-
roidism), and also in case of compression of
thyrotrophs by somatotropinoma leading to
reduction in TTH production (secondary
hypothyroisim). Rarely these conditions co-
exist. Thyrotoxicosis in acromegaly is not
common (2-10% of cases). Rare cases of sec-
ondary thyrotoxicosis are reported which re-
sult from overproduction of TTH by mixed
adenoma of pituitary [4,14].
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In about 11-20% of cases disorders in
the adrenal functions are noted. In most cases
secondary adrenal insufficiency is identified
that results either from compression of
corticotrophs by growing somatotropinoma,
or develops in postoperative period after re-
moval of adenoma [4,15].

With the presence of characteristic
complaints and clinical (external) signs of
acromegaly, complex laboratory-instrumental
examination is required to confirm the diag-
nosis and determine further treatment ap-
proach [15,16]. At present, the main labora-
tory diagnostic method is measuring the lev-
els of growth hormone and IGF-1 in blood
[1,2,16]. Normal concentration of STH in
healthy individuals is 5-10 ng/ml, while in
remission of acromegaly it should not exceed
2.5 ng/ml [16]. The gold standard of laborato-
ry diagnosis of acromegaly is oral glucose
tolerance test (OGTT). It was found that in-
take of 75 g of glucose leads to reduction in
the STH to the minimal detectable level in
94% of healthy individuals. After intake of
glucose solution, blood is taken in a fasting
patient every 30 minutes within 2 hours. The
test is considered positive if the level of STH
does not fall below 1 ng/ml (2.7 mUn/l). Such
reaction is observed in the majority of pa-
tients in the active stage of acromegaly.
Moreover, more than 40% of patients with
acromegaly show a paradoxical increase in
STH level in response to increase in glucose
level [5,15,17]. In the opinion of many au-
thors, the best diagnostic criterion that con-
firms overproduction of STH is the level of

IGF-1 in blood plasma. The advantages of

this marker are as follows: a high level of
IGF-1 gives a typical clinical picture of acro-
megaly; the value of IGF-1 reflects the aver-
age value of STH on the previous day; IGF-1
does not show any significant variations with-
in a short period of time; even a slightly ele-
vated level of STH is reflected by a high level
of IGF-1 [15,17].

It should be taken into account that the
level of IGF-1 depends on the gender, age and
dietary habits. It may probably change (up to
the normal age- and gender-related norm) in
case of any disorder in nutrition, hepatic in-
sufficiency and starvation. Besides determina-
tion of STH and IGF-1, other laboratory
markers of acromegaly are the level of
somatoliberin in blood, test with thyroliberin
and somatoliberin, the level of STH in 24-
hour urine and also in blood of inferior cav-
ernous sinuses, the level of IGF-1-binding
protein-3. In real clinical practice these la-
boratory diagnostic methods are practically
out of use [3-5,15,17].

By the international consensus the main
criteria are determined for exclusion of acro-
megaly: STH level <1 ng/ml, IGF-1 corre-
sponding to the age-related norm, minimal
level of STH after OGTT <0,4 ng/ml, the av-
erage integrated STH for 24 hours <2,5 ng/ml
[18]. The main method of radiodiagnosis of
tumors of the pituitary is magnetic resonance
imaging (MRI) [5,18]. It gives information
about location, structure, spread of the patho-
logical process and permits to carry out a suc-
cessive control of treatment with no limitation
of number of examinations [19]. The most

promising direction of further development of
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MRI diagnosis is dynamic MRI diagnosis
with bolus injection of a contrast substance.
According to some authors, dynamic contrast
MRI possesses significant advantages over
ordinary contrast MRI, since it permits not
only to detect accumulation of contrast sub-
stance in tumor, but also to determine the dy-
namics of this pathological process and to
identify quantitative-temporal parameters of
the accumulation [19,20].

Medical treatment of acromegaly sug-
gests use of modern means of surgical, me-
dicinal or radiation control of growth and se-
cretory activity of pituitary adenoma taking
into account the extent of mass-effect, peculi-
arities of clinical course and somatic condi-
tions of patients [21]. The first line treatment
of

macroadenomas

microadenomas and intrasellar

is transsphenoidal
adenomectomy [20,21].

Surgical method is also indicated in
case of appearance of mass-effect of the
growing tumor, evident cranialgia, progress-
ing disturbances in vision. After surgical re-
moval of adenoma, complete hormonal re-
mission (with optimization of the level of
IGF-1 in blood) is observed in 70-80% of
cases, after removal of macroadenoma remis-
sion is achieved only in 40-60% of patients. A
large size of adenoma makes it technically
difficult to achieve clinico-biochemical re-
mission because of invasive growth of tumor
into surrounding structures. In 43% of cases
growth continues and in 2-3% recurrent
course is noted [22,26]. Transcranial method
is used when use of transsphenoidal method is
impossible. is

Transsphenoidal approach

divided into microsurgical (with use of a mi-
croscope) and endoscopic. There also exists a
method of microscopic removal of pituitary
adenomas with auxiliary endoscopic control.
Advantages of modern endoscopy (optimal
illumination, phenomenon of endomicroscopy
and lateral viewing) permit intraoperative de-
termination of the boundaries of adenoma and
identification of location and size of the re-
maining non-removed parts of the tumor.
Currently in real clinical practice 3-D endo-
scopes are already in use with different levels
of signal transmission (binocular frame struc-
tures, transmission of 3-D image with com-
puterized processing in 3-D mode, systems
emulating true 3-D images) [23,24,25]. Lat-
eral view of endoscope permits to remove ad-
enoma from the optimal side avoiding damag-
ing brain structures and the contents of cav-
ernous sinuses. In case of intraoperative
liquorrhea, the method permits its verification
and management [23,26].

In modern surgery in general and in
neurology in particular, a tendency is ob-
served to maximal possible use of minimally
invasive surgery. Introduction and subsequent
perfection of the transshenoidal approach
permitted to significantly reduce the number
of postoperative complications. Despite the
fact that development of technologies, sur-
geon’s experience, knowledge of anatomy
permit to avoid many potential complications
of surgical interventions, the risk of vessel
damages should not be completely excluded.
It is especially important in view of the in-
creasing number of surgeries on different

formations in the sellar area [24-26].
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Recently, effective  pharmaceutical
drugs are being actively introduced into the
world pharmacological practice facilitating
normalization of a disturbed hormonal func-
tion. They include non-selective and selective
of of

somatostatin analogues (SA) and blockers of

agonists dopamine  receptors,
STH receptors. All these promising medical
drugs possess advantages and indications to
use [27]. Use of SA is the primary medical
treatment of acromegaly [27,28]. Drugs of
this group directly realize their effect through
type 2 and 5 somatostatin receptors with the
result of reduction of secretory activity of
STH-producing adenoma [27-29]. Currently
in Russian Federation the following medical
drugs of SA group are registered [27-29]:

A.Octreotide-containing drugs:

1. fast-acting forms for subcutaneous
introduction — Sandostatin, Octreotide (50,
100 and 300 pg/ml).

2. long-acting forms for intramuscular
introduction — Sandostatin LAR, Octreotide-
Depo, Octreotide-Long at doses (10, 20 and
30, 40 mg once in 28 days).

B. Lanreotide-containing long-acting
form — Somatuline Autogel (120 mg once in
4-8 weeks subcutaneously).

According to data of Moscow region
register, initial treatment with SA at a dose
20 mg resulted in a complete remission
(that is, achievement of the target biochem-
ical hormonal values) in 23 of 79 (29.1%)
patients, in another 10 (12.7%) patients at
least one target parameter (STH or IGF-1)

was achieved [30].

The most well-known original drug of
the group of octreotide-containing somato-
statin analogues is Octreotide-Depo (Long)
prolonged effect of which is due to incorpora-
tion of the active substance (octreotide) into
microspheres consisting of a specific poly-
DL-lactid-coglycolide-glucose polymer pro-
viding slow release of the medical drug from
intramuscular storages [27,28,30]. After a
certain time the introduced microspheres un-
dergo biodegradation by hydrolysis. At a dose
of the medical drug 10-40 mg the therapeutic
concentration of Octreotide-Depo in blood
remains unchanged within 28 days. Another
original long-acting medical preparation of
SA registered in Russian Federation is
Somatuline Autogel 120 mg with the active
substance lanreotide. Incorporation of D-
tryptophan into the structure of the drug im-
proves its stability, and of D-alanine improves
selectivity of action of the molecule.
Somatuline Autogel is an oversaturated aque-
ous solution of lanreotide with formation of
gel. Advantages of the drug include the ab-
sence of pharmacological carrier, prolonged
effect (up to 56 days) due to slow diffusion of
crystals from the subcutaneous storage, uni-
form pharmacokinetic effect without any ini-
tial spikes of increased concentrations, ready
for use pharmaceutical form, small volume of
introduction, method of introduction — subcu-
taneous. Another positive side of Somatuline
Autogel is a possibility (according to indica-
tions) to prolong intervals between injections
up to 8 weeks, which undoubtedly improves

the extent of liberty and quality of life of pa-
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tients. In the 70-80s the leading drug in phar-
macotherapy of acromegaly was a stimulator
of dopaminergic receptors — a semisynthetic
ergot alkaloid — bromocriptine — which in-
duced a paradoxical reduction of STH in
about 40-50% of patients [27,28,31]. Current-
ly it is replaced with selective long-acting D2-
agonists of dopamine (quinagolide and caber-
goline). Cabergoline at a dose 1.0-3.5 mg a
week reliably reduces IGF-1 in 60-70% of pa-
tients, with complete normalization of this pa-
rameter in 30-50% of cases. Reduction in size
of somatotropinoma was noted in 55% of cas-
es. Cabergoline still retains its proven effec-
tiveness in acromegaly, but, despite this, the
result of its clinical use is insignificant: remis-
sion was seen only in 10% of cases [30,31].
According to the modern recommendations,
cabergoline may be indicated for treatment of
acromegaly in patients who prefer only peroral
drugs, who refused from surgery, after incom-
plete adenomectomy — in a combination of
hyperprolactemia and not high levels of STH
and IGF-1, and also in combined therapy of
patients taking maximal doses of SA [32].

In 2000 a principally new medical drug
was introduced for treatment of acromegaly —
pegvisomant (somavert, Pfizer Inc.) which is
a genetically engineered analogue of endoge-
nous STH with 9 mutations, antagonist of
growth hormone receptors. One of the most
important effects of pegvisomant is the ability
to normalize different metabolic disorders
that almost always exist in patients with ac-
romegaly and are the main cause of their dis-

ability and death. Recent research con-

ducted by a group of Italian scientists proved
that treatment with pegvisomant within 18
months results in a significant regress of man-
ifestations of acromegalic cardiomyopathy
and increases tolerance to physical loads. This
conclusion is based on the results of a dynam-
ic study of different hemodynamic parameters
using radionucleotide angiography at rest and
after physical load. Pegvisomant normalizes
lipid metabolism as well as levels of leptin
and parameters of bone remodeling [33].

The third method of treatment for ac-
romegaly is radiation therapy. There exist
two main kinds of radiation therapy: conven-
tional fraction radiation therapy and stereo-
tactic radiosurgery [3,5,34]. Stereotactic ra-
diosurgery includes: gamma knife, cyber
knife and linear accelerator using high-
energy photons. Some centers use proton
particles for stereotactic radiosurgery [1,35].
Its main difference from fraction radiothera-
py is the possibility to direct a one-time high
dose through a narrow focused beam to a
distinctly limited zone (area) which signifi-
cantly reduces the number of complications
and improves the effectiveness of the given
type of radiotherapy [35]. In irradiation with
gamma knife method, gamma rays emitted
from 201 sources containing radioactive co-
balt-60, are concentrated on a narrow field.
Remission comes in 2 to 7 years. Radiother-
apy may be used as an additional method of
treatment after conducted neurosurgical
treatment (sometimes after repeated treat-
ment), in case of insufficient sensitivity to
somatostatin analogues and in high prolifera-
tion index Ki-67 [1,4,35-37].
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Conclusion
Thus, methods

(magnetic resonance imaging of pituitary, de-

modern  diagnostic

termination of somatotropic hormone and in-
sulin-like growth factors in blood) permit
maximally early identification of acromegaly.
The main methods of treatment (endonasal
transsphenoidal adenomectomy, primary and

secondary medicinal therapy, stereotactic ra-
diosurgery improve the quality and duration
of patients’ life. Effectiveness of therapy is
guaranteed by a long period of maintenance
of normal concentrations of somatotropic
hormone and insulin-like growth factors

which is confirmed by international research.

Jlureparypa
1. denos N.W., MomutBocinoBoBa H.H.,
Poxwunckas JI.A., u gp. OenepanbHbie Kiu-
HUYECKHE PEKOMEHJIAINK 0 KJIMHUKE, Juar-
HOCTHKE, MU PepeHInaTbHON JMAarHOCTUKE U
MeTOo/1aM JiedueHus akpomeranuu // ITpoOiaemsr
sHnokpunHosioruu. 2013. T. 59, Ne6. C. 4-18.

2. Aammdepos M.b., AnekceeBa T.M.,
[Tporun B.C. MockoBCcKkHil peructp OOJbHBIX
aKpOMEraJluei: OTJaJIeHHbIE PEe3ysIbTaThl Ha-
omonenus / @apmareka. 2016. T. 16, Ne329.
C. 62-66.

3. bnarocknonnas f.B., IllsaxTo E.B.,
babenko A.}O. DHaokpuHOIOTHA: y4eOHUK
JUIST MEIUIMHCKUX By30B. 2-¢ wuzn. CIIO:
CrenJIut; 2007.

4. Nenos WU.N., MomutBocimaBoBa H.H.,
Maposa E.1. Akpomeranusi: naToreHes, Kiu-
HUKA, AMAarHOCTUKa, nuddepeHuanpHas au-
arHOCTUKAa, METO/bI JIEYEHUs: nocobdue s
Bpaueil. TBepb: Tpuana; 2003.

5. lloremkun B.B., IIponun B.C. I'u-
nou3apHbI TUTAaHTU3M M akpoMmeranus. B
kH.: [Toremxun B.B., pea. DuaokpuHonorus:
pykoBocTBO a1 Bpaueit. M.: MUA, 2013.

6. Hemos .M., MeapanueHko ' A. DH-
JOKPUHOJIOTHSI: HAIlHOHATBHOE PYKOBOJACTBO.
M.: ITD50TAP-Menua, 2013.

7. Ilpouun B.C. JlmarHoctuueckue u
MpOrHocTHYeckre (aKTOPbI, ONMpeAeSIoNne
O0COOCHHOCTH KJIMHUYECKOTO TEYCHMsS U TakK-
TUKY JICYCHUS] aKpOMETalHuU: JHC. ...
2011.
http://medical-diss.com/medicina/diagnostiche-

JIOKT.

Mel. Hayk. M., HoctynHo mo:
skie-i-prognosticheskie-faktory-opredelyayu-
schie-osobennosti-klinicheskogo-techeniya-i-
taktiku-lecheniya-akro-1. Ccplika akTUBHA Ha

1 ¢eBpans 2018.

8. Winomaiickas M.A. Kapauonornue-
CKHE OCJOXHEHHus akpomeranuu // @apmare-
ka. 2009. Nel0. C. 25-31.

9. Eropoa H.A., Xamumosr [O.II.,
Huxudopos B.C., u np. B3aumocss3p noka-
3aTenell CyTOYHOIO MOHUTOPHPOBAHUSA ap-
TEPUAIIBHOTO JaBJIEHHUS U TOPMOHAJIbHOU
AKTUBHOCTHU CO CTPYKTYPHO-(DYHKIIMOHAIb-
HBIMH  XapaKTEepUCTUKAMHM MHOKapaa y
OOJBHBIX aKpoMerajaueil B 3aBUCUMOCTH OT
HaJIM4us apTepuanbHON runepreH3uu // Ap-
tepuanbHas runeprensus. 2011. T.17, No2.

C. 141-145.

POCCUUCKUA MEOWUKO-BUONOMMYECKUA BECTHUK
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132

125

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018; 26(1):117-32



HAYYHbLIA OB30P

REVIEW

DOI: 10.23888/PAVLOVJ2018261117-132

10. 3aBwsnosa 10.B., boposukos H.H.,
3ano3uHa O.B. AHanu3 CyTOYHOIO MOHMTO-
pPUpPOBAaHUS  apTEPUAILHOTO  JIaBJICHUSA Y
OOJIBHBIX C COMAaTOTPONMUHOMOW // ApXHUBB
BHyTpeHHel menuuunel. 2014. T. 3, Nel7. C.

52-54.

11. IpeBans A.B., Tpuronocosa U.B.,
Bunorpanosa A.B., u np. Hapyuenus yriue-
BOJIHOTO 0OOMEHa MpU aKpOMETalluy: 1mocodue
quist Bpauen. M., 2012.

12. Tpuronocoa W.B., Bunorpagona
A.B., Kpyrmsaxosa M.B. Caxapublii auaber
OpU  HEHPOIHIOKPUHHBIX 3aboneBaHusX //
AnpMaHax KIMHAYECKONM MemunuHbel. 2014.
Ne 32. C. 89-96.

13. Ilerpuxk I'.I'., IlaBmumyx C.A.
BnusiHue XpoHHUYECKON TUIEPTIMKEMUU Ha
napaMmeTpsl 0EJIKOBOTO, JIMIUIHOTO OOMEHOB
U TPOMOOLUTAPHO-KOATYISIUOHHOTO T'€MO-
cTaza mpu akpomeranuu // OxxupeHue u me-
tabomusMm. 2011. Ne4. C. 24-27.

14. MomutBocinoBoBa H.H., IlerepkoBa
B.A. I'opMOH pocTa M LIMTOBHUIHAS >KEJe3a.
HoctynHo mo: https://www.rostmaster.ru/lib/
gormonrost/gormonrost-0013.shtml. Ccrpinka
aKTUBHA Ha 26 stHBaps 2018.

15. MonutBocnoBoBa H.H. Axkpomera-
nus. B kn.: Jenos U.U., pen. Knuauueckas
HeliposunokpuHosorusa.  M.:  VII-lIpuHr,

2011. C. 137-169.

16. Holdaway I[M., Bolland M.J,,
Gamble G.D. A meta-analysis of the effect of
lowering seruv levels of GH and IGF-1 on
mortality in acromegaly // Eur. J. Endocrinol.
2008. Vol. 159. P. 89-95. doi:10.1530/EJE-
08-0267.

17. Melmed S., F.F.,
Cavagnini F. Consensus Guidelines for Ac-

Casanueva

romegaly Management // J. Clin. Endocr.
Metab. 2002. Vol. 87, Ne9. P. 4054-4058. doi:
10.1210/jc.2002-011841.

18.
Cavagnini F. Diagnosis and treatment of

Giustina A., Casanueva F.F.,

acromegaly complications // J. Endocrinol.
investigation. 2003. Vol. 26, Nel2. P. 1242-
1247.

19. SxosneB C.A. Poubp auHamu-
yeckon kKoHTpacTHOM MPT B KOMILIEKCHOU
Ty4eBOll amarHoctuke u Auddepenima-
JTbHOW JUAarHOCTUKE OOBEMHBIX 00pa30-
BaHUU TOJIOBHOTO MO3Ta, PACHOJIONKEHHBIX
o cpeaHed JguHuUM. Jluc. ... KaHO. Men.
Hayk. Cankt-Ilerepoypr, 2009. JloctynHo
mo: http://medical-diss.com /medicina/rol-
dinamicheskoy-kontrastnoy-mrt-v-komplek
snoy-luchevoy-diagnostike-i-differentsial
noy-diagnostike-obemnyh-obrazovaniy-g.

Ccoinka akTuBHa Ha 15 ssuBaps 2018.

20. Jlo6ano WM.A., JlaBpentox A.H.,
J.H.

JMAarHOCTHKA aJileHoM runodusa / MeauuuH-
ckuii anbmanax. 2011. Nel. C. 104-107.

21. Katznelson L., Atkinson J.L.D.,
Cook D.M., et al. Medical guidelines for clin-
ical practice for the diagnosis and treatment

Huxutnn MarauTHO-pe30HaHCHAs

of acromegaly // Endocrine practice. 2011.
Vol. 17, Ne4. P. 1-44.

22. Lenzi J., Lapadula G., Damico T.
Evaluation of trans-sphenoidal surgery in pi-
tuitary GH-secreting micro- and macro-
adenomas: a comparison between microsurgi-
cal and endoscopic approach // J. Neurosurg.

Sci. 2015. Vol. 59, Nel. P. 8-11.

23. Curteiii B.I1., 'onuap A.A., CeiTblid
10.B. Anenomsl runodusa: UCTOpHs, pactpo-
CTPaHEHHOCTb, KIIMHUKA, IUarHOCTUKA, Jeue-

POCCUACKUA MEOUKO-BEMONOMMYECKUN BECTHUK
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132

126

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018; 26(1):117-32



DOI: 10.23888/PAVLOVJ2018261117-132

HAYYHBbIA OB30P

REVIEW

aue // IlpoOGreMbl 310pOBBSI U DKOJOTHH.
2010. T. 3, Ne25. C. 41-50.

24. MonutBocinoBoBa H.H., Maposa
E.N., FOumkos I1.B. Xupypruueckoe jeueHue
aKpoOMeraluu:  KIMHUKO-MOp(osornyeckue

0COOEHHOCTH  COMATOTPOIIMHOM,  OIpee-
JSIOUIME TIOCJIEONEPAlMOHHBI MPOTHO3. B
KH.: BpICOKME MEIUIIMHCKUE TEXHOJIOTMHM B
SHJOKPUHOJIOTUU: 5-U BeepoccuiicKui KOH-

rpecc 1o 3AokpuHonoruu. M., 2006. C. 411.

25. Aswmzsn B.H., I'puropses A.IO.,
Upamenko O.B., u np. Uutpaonepanronnoe
KPOBOM3JIMSHUE B aJeHOMY rumnodusa Kak
NpUYMHA PEMUCCHM aKpoMmeraauu // DHIOK-
punHas xupyprus. 2011. Nel. C. 39-44.

26. I'puroppeB A.1O., Asuzsn B.H.;
Henos U.N., Ky3uenoB H.C., pen. Duaocko-
MAYECKass XUPYPIrusl alecHOM TUIodu3a:; mpax-

TUYECKOE PYKOBOJCTBO jisi Bpaueil. M.: VII
[Tpunr, 2011.

27. Amudepor M.b., Ilponun B.C.,
AnekceeBa T.M., u ap. Hacrosimee u Oyny-
niee (hapmakoTtepanuu akpomeranuu // dap-
mateka. 2012. Nel6. C. 20-28.

28. Menbauuenko I'.A., IIponun B.C.
CoBpeMeHHbIE cXeMbl (hapMakoTepanuu ak-
pomeranuu // Bpau. 2008. Ne§. C. 9-13.

29. Shimon I, Yan X., Taylor J.E.
(SSTR)
selective analogues differentially suppress in

Somatostatin  receptor subtype-
vitro growth hormone and prolactin in human
pituitary adenomas. Novel potential therapy
for functional pituitary tumors // J. Clin. In-

vest. 1997. Vol. 100. P. 2386-2392.

30. Maposa E.W., Mensuuuenko I'.A.,
MonutBocnoBoBa H.H. Knnanueckas a¢dex-
TUBHOCTh AHAJOra COMATOCTAaTWHA JJIMTEIb-

Horo neictBus OKTpeoTuaa-1eno y 00IbHbBIX
akpomeranueit // @apmateka. 2007. Nell. C.
66-69.

31. Vilar L., Czepielewsk M.A., Naves
L.A., et. al. Substantial shrinkage of adeno-
mas cosecreting growth hormone and prolac-

tin with use of cabergoline therapy // Endocr.
Pract. 2007. Vol. 13, Ne4. P. 396-402.

32. Cozzi R., Attanasio R., Lodrini S.
Cabergoline addition to depot somatostatin
analogues in resistant acromegalic patients:
efficacy and lack of predictive value of pro-
lactin status // Clin. Endocrinol. 2004. Vol.
61. P.209-215.

33. MogautBocioBoBa H.H. Akpomera-
JUSi: COBPEMEHHBIE JOCTHKEHHUS B JMArHO-
ctuke W yiedeHuu // IIpoOGiaembl 3HIOKPUHO-
noruun. 2011. Nel. C. 46-59.

34. Hdenos W.M., Menpuuuenko I'.A.,
JlumarenkoBa A.K. CoBpemeHHas HEWpOIH-
no-kpuHosoruss // Bectnuk PAMH. 2012.
Ne8. C. 7-13.

35. Maposa E.M., ABaksn M.P.,
[omnsamyk E.JI. Pe3ynbraTel quCTaHIIMOHHON
raMma-Tepanuu y OOJIbHBIX C aKpoMeraiuei

// TIpobnemsl sHA0KpHHONIOTHU. 1991. T. 37,
Nel. C. 22-25.

36. UnpnueBa B.H., Ymakos b.H. Bnu-
SHUE MOHU3UPYIOUIET0 U3TYyYEHUsl Ha SHEpre-
TUYeCKUIl 0OMEH B pa3IMYHBIX OTJENaX KOPbI
rojiosgoro mosra // Poccuiickuii MeIuKo-
OMOJIOTMYECKNI BECTHHMK MMEHH aKaJeMHuKa
W.I1. ITaBmoBa. 2013. Nel. C. 30-36. doi:
10.17816/PAVLOVJ2013130-36.

37. TuroBa JI.}O., Apucrapxos B.I'.,
Apucrapxos P.B., Ilyzun JI.A. O BausgHuu
uH(ppaKpacHON Ja3epHON Tepanuu Ha THpe-

POCCUUCKUA MEOWUKO-BUONOMMYECKUA BECTHUK
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132

127

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018; 26(1):117-32



HAYYHbLIA OB30P

REVIEW

DOI: 10.23888/PAVLOVJ2018261117-132

OWJIHBI TOPMOHAJIBHBIN CTATyC Y >KCHILHH
NpU HapyUIeHUH MEHCTpyalbHOW (hyHKIMHU //
Hayka mononsix (Eruditio Juvenium). 2017.

No2. C. 291-297. doi:10.23888/HMJ20172
291-297.
References
1. Dedov 1II, Molitvoslovova NN,

Roghin-skaya LY, et. al. Federal’'nye
klinicheskie = rekomendacii  po  klinike,
diagnostike, differencial’noj diagnostike i

metodam lechenija acromegalii. Problems of
endocrinology. 2013; 59(6):4-18. (In Russ).

MB, Alekseeva TM,
Pronin VS. Moskovskiy registr bol'nykh

2. Antsiferov

akromegaliey: otdalennye rezul'taty
nablyudeniya. Farmateka. 2016; 16(329):62-
6. (In Russ).

3. Blagosklonnaya YaV, Shlyakhto EV,
Babenko AYu. Endokrinologiya: uchebnik
dlya meditsinskikh vuzov. 2nd ed. Saint-
Petersburg: SpecLit; 2007. (In Russ).

4. Dedov II, Melnichenko GA, Marova
EL.  Akromegaliya: patogenez, Klinika,
diagnostika, differentsial'naya diagnostika,
metody lecheniya: posobie dlya vrachey.
Tver'": Triada; 2003. (In Russ).

5. Potemkin VV, Pronin VS. Gipofi-
zarnyy gigantizm i akromegaliya. In: Potem-
kin VV, editor. Endokrinologiya: rukovodstvo
dlya vrachey. Moscow: MIA; 2013. (In Russ).

6. Dedov II, Mel'nichenko GA. Endo-
krinologiya: natsional'noe rukovodstvo. Mos-
cow: GEOTAR-Media; 2013. (In Russ).

7. Pronin VS. Diagnosticheskie i
prognosticheskie faktory, opredelyayushchie
osobennosti klinicheskogo techeniya i taktiku
lecheniya akromegalii [dissertation]. Mos-

cow; 2011. Available at: http://medical-
diss.com/medicina/diagnosticheskie-i-progno-
sticheskie-faktory-opredelyayuschie-osoben-
nosti-klinicheskogo-techeniya-i-taktiku-
leche-niya-akro-1. Accessed: 1 Feb 2018. (In
Russ).

8. Ilovayskaya IA. Kardiologicheskie
oslozhneniya akromegalii. Farmateka. 2009;
10:25-31. (In Russ).

9. Egorova NA, Khalimov YuSh, Niki
forov VS, et al. Vzaimosvyaz' pokazateley
sutochnogo monitorirovaniya arterial'nogo
gormonalnoy aktivnosti so
kharakteristika-
mi miokarda u bolnykh akromegaliey v

davleniya 1
strukturno-funktsional'nymi

ot
gipertenzii  Arterial
17(2):141-5. (In Russ).

zavisi-mosti nalichiya

Hypertension.

arterial'noy
2011;

10. Zav'yalova YuV, Borovikov NN,
Zanozina OV. Analiz sutochnogo monito-
rirovaniya arterial'nogo davleniya u bol'nykh
s somatotropinomoy. Arkhiv" vnutrenney
meditsiny. 2014; 3(17): 52-4. (In Russ).

11. Dreval' AV, Trigolosova 1V,
Vinogradova AV, et al. Narusheniya ugle-
vodnogo obmena pri akromegalii: posobie
dlya vrachey. Moscow; 2012. (In Russ).

12. Trigolosova IV, Vinogradova AV,
Kruglyakova MV. Sakharnyy diabet pri
neyroendokrinnykh zabolevaniyakh. Alma-
nac of clinical medcine. 2014;32:89-96. (In
Russ).

13. Petrik GG, Pavlishchuk SA. Vliya-
nie khronicheskoy giperglikemii na pa-ramet-
ry belkovogo, lipidnogo obmenov i trombot-
sitarno-koagulyatsionnogo gemostaza pri ak-
romegalii. Obesity and metabolism. 2011;
4:24-7. (In Russ).

POCCUACKUA MEOUKO-BEMONOMMYECKUN BECTHUK
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132

128

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018; 26(1):117-32



DOI: 10.23888/PAVLOVJ2018261117-132

HAYYHBbIA OB30P

REVIEW

14. Molitvoslovova NN, Peterkova VA.
Gormon rosta i shchitovidnaya zheleza.
Available at: https://www.rostmaster.ru/lib/
gormonrost/gormonrost-0013.shtml. Ac-

cessed 26 Jan 2018. (In Russ).

15. Molitvoslovova NN. Akromegaliya.
Dedov 1II, editor. Klinicheskaya
neyroendokrinologiya. Moscow: UP-Print;
2011. P. 137-69. (In Russ).

In:

16. Holdaway IM, Bolland MJ, Gamble
GD. A meta-analysis of the effect of lowering
seruv levels of GH and IGF-1 on mortality in
acromegaly. Eur. J. Endocrinol. 2008;159:89-
95. doi:10.1530/EJE-08-0267.

17. Melmed S, Casanueva FF, Cavag-
nini F. Consensus Guidelines for Acromegaly
Management. J. Clin. Endocr. Metab. 2002;
87:4054-8. doi: 10.1210/jc.2002-011841.

18. FF,
Cavagnini F. Diagnosis and treatment of ac-

Giustina A, Casanueva
romegaly complications. J. Endocrinol. Inves-
tigation. 2003; 26(12):1242-7.

19. Yakovlev SA. Rol' dinamicheskoy
kontrastnoy MRT v kompleksnoy luchevoy
diagnostike 1 differentsial'noy diagnostike
ob"emnykh obrazovaniy golovnogo mozga,
raspolozhennykh po sredney linii [disserta-
tion]. Saint-Petersburg; 2009. Avaiable at:
http://medical-diss.com/medicina/rol-dinamiche-
skoy-kontrastnoy-mrt-v-kompleksnoy-luchevoy-
diagnostike-i-differentsialnoy-diagnostike-
obemnyh-obrazovaniy-g. Accessed 15 Jan
2018. (In Russ).

20. Lobanov IA, Lavrenyuk AN, Niki-
tin DN. Magnitno-rezonansnaya diagnostika
adenom gipofiza. Meditsinskiy al'manakh.
2011; 1:104-7. (In Russ).

21. Katznelson L, Atkinson JLD, Cook
DM, et al. Medical guidelines for clinical
practice for the diagnosis and treatment of
acromegaly. Endocrine practice. 2011;

17(4):1-44.

22. Lenzi J, Lapadula G, Damico T.
Evaluation of trans-sphenoidal surgery in pi-
tuitary GH-secreting micro- and
macroadenomas: a comparison between mi-
crosurgical and endoscopic approach. J.

Neurosurg Sci. 2015; 59(1):8-11.

23. Sytyy VP, Gonchar AA, Sytyy
YuV. Adenomy gipofiza: istoriya, rasprostra-
nennost', klinika, diagnostika,
Problemy zdorov'ya i
3(25):41-50. (In Russ).

lechenie.
ekologii. 2010;

24. Molitvoslovova NN, Marova EI,
Yushkov PV. Khirurgicheskoe lechenie akro-
megalii: kliniko-morfologicheskie o0so-ben-
nosti  somatotropinom, opredelyayushchie
In:  Vysokie

meditsinskie tekhnologii v endokrinologii: 5-

posleoperatsionnyy prognoz.

y Vserossiyskiy kongress po endokrinologii.
Moscow; 2006. P. 411. (In Russ).

25. AYu,
Ivashchenko OB, et.al. Intraoperatsionnoe

Azizyan VN, Grigor'ev

krovoizliyanie v adenomu gipofiza kak
prichina remissii akromegalii Endocrine sur-
gery. 2011; 1:39-44. (In Russ).

26. Grigor'ev AYu, Azizyan VN, Dedov
II. Endoskopicheskaya khirurgiya adenom
gipofiza: prakticheskoe rukovodstvo dlya
vrachey. Moscow; 2011. (In Russ).

27. Atsiferov MB, Pronin VS, Alek-
seeva TM, et. al. Nastoyashchee 1 budushchee
farmakoterapii  akromegalii.  Farmateka.

2012; 16:20-8. (In Russ).

POCCUUCKUA MEOWUKO-BUONOMMYECKUA BECTHUK
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132

129

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018; 26(1):117-32



HAYYHbLIA OB30P

REVIEW

DOI: 10.23888/PAVLOVJ2018261117-132

28. Mel'nichenko GA, Pronin VS. Sov-
remennye skhemy farmakoterapii akrome-
galii. Vrach. 2008;8:9-13. (In Russ).

29. Shimon I, Yan X, Taylor JE. Soma-
tostatin receptor (SSTR) subtype-selective
analogueues differentially suppress in vitro
growth hormone and prolactin in human pi-
tuitary adenomas. Novel potential therapy for
functional pituitary tumors. J Clin. Invest.
1997; 100:2386-92.

30. Marova EI, Mel'nichenko GA, Mo-
litvoslovova NN. Klinicheskaya effektivnost'
analoguea somatostatina dlitel'nogo deystviya
Oktreotida-depo u bol'nykh akromegaliey.
Farmateka. 2007;11:66-9. (In Russ).

31. Vilar L, Czepielewsk MA, Naves
LA, et al. Substantial shrinkage of adenomas
cosecreting growth hormone and prolactin

with use of cabergoline therapy. Endocr
Pract. 2007;13(4);396-402.

32. Cozzi R, Attanasio R, Lodrini S.
Cabergoline addition to depot somatostatin
analogueues in resistant acromegalic patients:

efficacy and lack of predictive value of prolac-
tin status. Clin Endocrinol. 2004;61:209-15.

33. Marova EI,
NN.

Mel'nichenko GA,
Molitvoslovova Klinicheskaya

effektivnost'

analoguea somatostatina dlitel'nogo deystviya
Oktreotida-depo u bol'nykh akro-megaliey.
Problems of endocrinology. 2011; 1:46-59.
(In Russ).

34. Marova EI, Mel'nichenko GA, Mo-
litvoslovova NN. Klinicheskaya effektivnost'
analoguea somatostatina dlitel'nogo deystviya
Oktreotida-depo u bol'nykh akromegaliey.
Vestnik RAMN. 2012; 8:7-13. (In Russ).

35. Marova EI, Avakyan MR, Pod-
lyashchuk EL. Rezul'taty distantsionnoy
gamma-terapii u bol'nykh s akromegaliey.
Problems of endocrinology. 1991; 37(1):22-5.
(In Russ).

36. Ilicheva VN, Ushakov BN. Effects
of ionizing radiation on the energy exchange
in  different cortex. Rossijskiy
mediko-biologicheskiy vestnik imeni
akademika I.P. Pavlova. 2013; 21(1):30-6. (In
Russ). doi: 10.17816/PAVLOVJ2013130-36.

cerebral

37. Titova L.Ju., Aristarhov V.G.,
Aristarhov R.V., Puzin D.A. Laser therapy in
the treatment of infertility and menstrual
the background of
autoimmune thyroiditis. Nauka molodykh
(Eruditio Juvenium). 2017;5(2):291-7. (In
Russ). doi:10.23888/HMJ20172291-297.

function  against

POCCUACKUA MEOUKO-BEMONOMMYECKUN BECTHUK
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132

130

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018; 26(1):117-32



HAYYHBbIA OB30P

DOI: 10.23888/PAVLOVJ2018261117-132 REVIEW

JonoanurtenbHas uHGopManus
[Additional Info]

Kon(paukt wnHTepecoB. ABTOpPH JEKIAPUPYIOT OTCYTCTBHE SBHBIX U IOTCHIMAIBHBIX KOH(MIUKTOB
WHTEPECOB, 0 KOTOPHIX HEOOXOIUMO COOOMUTh, B CB3H ¢ myOnukamnued ganHod cratbu. [Conflict of inter-
ests. The authors declare no actual and potential conflict of interests which should be stated in connection

with publication of the article.]

HNudopmanus 006 aBropax
[Authors Info]

Kymaosa A.FO. — ounslil aciupanT Kadeaps! GaKyIbTeTCKOH Teparuy ¢ KypcaMu YHIOKPHHOIOTHH, KIIMHUIECKOH
(dapmaxonorun 1 npopeccnonanbHbix 6osnesneit PI'BOY BO Pa3I’'MY Munznpasa Poccun, r. Pszans, Poccuiickas
Oenepanust. [Zhulidova A.U. — PhD Student of the Department of Faculty Therapy with a Course of Endocrinology,
Clinical Pharmacology and Occupational Diseases, Ryazan State Medical University, Ryazan, Russian Federation.]
SPIN 2012-8600,

ORCID ID 0000-0003-1381-1884,

Researcher ID C-8079-2018.

E-mail: anya.zhulidova@yandex.ru

JMyoununa U.HU. — 1.m.1., npodeccop, npodeccop kadeapsl GpakyabTeTCKOH Teparnuu ¢ KypcaMmu SHIOKPHHOIOTHH,
KITMHU4YecKko (hapmakonioruu u npodeccunonanbueix 6onezneid ®I'OY BO Pa3['MY Munsznpasa Poccun. 1. Psi3zanb,
Poccuiickas @enepanus. [Dubinina L.I. — MD, Grand PhD, Professor of the Department of Faculty Therapy with a
Course of Endocrinology, Clinical Pharmacology and Occupational Diseases, Ryazan State Medical University, Rya-
zan, Russian Federation. ]

ORCID ID 0000-0001-6726-1756,

Researcher ID B-1773-2017.

POCCUUCKUA MEOWUKO-BUONOMMYECKUA BECTHUK I.P. PAVLOV RUSSIAN MEDICAL
MMeHu akapemuka W.M. Masno.a. 2018. T. 26. Ne1. C. 117-132 131 BIOLOGICAL HERALD. 2018; 26(1):117-32



HAYYHbLIA OB30P

REVIEW DOI: 10.23888/PAVLOVJ2018261117-132

HutupoBars: XKymunosa A.1O., lyomanna .M. Axkpomeranust 1 KOMOPOHIHBIE cOCTOSTHIA. HOBBIE BO3MOXHOCTH
JIUArHOCTUKHU U JieueHus (0030p aurepatypsl) // Poccuiickuii MEIUKO-OMOIOTHYECKUN BECTHHUK MMCHH aKaJIeMHUKa
W.II. TlaBnoBa. 2018. T. 26, Nel. C. 117-132. doi: 10.23888/PAVLOVI2018261117-132.

To cite this article: Zhulidova A.U., Dubinina I.I. Acromegaly and comorbid conditions. New possibilities of diag-
nosis and treatment (literature review). |.P. Pavlov Medical Biological Herald. 2018;26(1):117-32. doi:
10.23888/PAVLOVJ 2018261117-132.

Ipunsara B neyarn/Accepted: 31.03.2018

POCCUACKUN MEOUKO-BMOJNOMMYECKUN BECTHUK I.P. PAVLOV RUSSIAN MEDICAL
nmeHu akagemuka W.MN. MNaBnosa. 2018. T. 26. Ne1. C. 117-132 132 BIOLOGICAL HERALD. 2018; 26(1):117-32



