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BACKGROUND: Acromegaly is a multi-organ disabling disease, the effectiveness of treatment of which directly depends 
on timely diagnosis. Latent course and delayed diagnosis increase the exposure of pathological hypersecretion of growth 
hormone and insulin-like growth factor-1, contributing to the development of irreversible systemic and metabolic changes 
in the body that negatively affect survival.

AIMS: The aim of the study was to clinically test a comprehensive diagnostic approach using selective screening to detect 
cases of acromegaly in patients with combined somatic diseases.

MATERIALS AND METHODS: The diagnostic search algorithm included a 2-stage questionnaire, expert assessment of the 
clinical status, laboratory and instrumental examination. The inpatient examination included the use of additional labora-
tory and instrumental methods and expert evaluation of the results obtained by filling out a doctor’s questionnaire. When 
the score was higher than 18 points, a more specific examination was performed: double determination of the insulin-like 
growth factor-1 level, oral glucose tolerance test with determination of the nadir of growth hormone value, and MRI of the 
brain with contrast enhancement. The diagnosis of acromegaly was made on the basis of personal data, expert assessment 
of the clinical status, results of laboratory and instrumental examinations.

RESULTS: A survey of 1249 patients with combined systemic and metabolic disorders conducted using the point system 
allowed us to suspect acromegaly in 367 patients (29.4%), who were offered further examination. The majority of patients 
were previously seen by specialists for diabetes mellitus (79.3%) or thyroid pathology (10%). In the result of inpatient 
 examination of 329 patients, 35 (10.6%) patients showed an increase in the blood level of IGF-I. In 19 patients, a per-
sistent increase in the level of IGF-I was combined with the absence of GH suppression of less than 0.4 ng/ml against 
the background of glucose load. During MRI in 9 patients, pituitary adenoma was detected (in 2 — microadenoma and 
7 —  macroadenoma).

CONCLUSIONS: As a result of the study, among the group of 1249 patients (mean age 58±13 years) with the presence 
of  concomitant diseases, 9 newly identified patients with acromegaly were found who were prescribed adequate treat-
ment. The introduction of selective screening technology into the practice of an endocrinologist will improve the effective-
ness of diagnostic search for patients with acromegaly, more accurately assess the prevalence of the disease in Russia and 
the need for specialized medical care.
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BACKGROUND

Acromegaly is a severe neuroendocrine disease that 
steadily leads to a decrease in the quality and duration of life 
of patients, which is a consequence of the cumulative nega-
tive effects of excessive concentrations of growth hormone 
(GH) on the human body. In the absence of appropriate 
treatment, the mortality rate of patients with acromega-
ly is 2-4 times higher than the average in the population. 
Independent predictors of untimely death include oncolog-
ical diseases, cardiovascular disorders, arterial hypertension, 
 diabetes mellitus, and an active stage long duration [1-5].

With the consideration of the multiplicity of clinical and 
pathomorphological options of the course of acromegaly, 
it should be noted that external somatic disease manifesta-
tions, as a rule, are not only delayed, but also not always pro-
nounced. According to J. W. Hong et al., only 35% of patients 
have definitive changes in the facial skeleton, an increase 
in the size of soft tissues, hands, and feet [6]. More often, doc-
tors have to deal with a mild form of acromegaly (micromeg-
aly), which is observed in differentiated somatotropinomas 
consisting of densely particulated cells. The tumor is charac-
terized in slow intracellar growth without signs of invasion 
and a tendency to recurrence. The form is characterized 
in late onset, moderate hormonal and proliferative activity, 
and minor orofacial and acral changes. In the retrospective 
study analysis L. B. Butz et al. have found that 47% of patients 
with acromegaly had a close to normal level of GH with a sig-
nificant increase in the concentration of insulin-like growth 
factor-1 (IGF-1) and the presence of somatotropinoma [7]. 

The insidious nature of the disease progression and delayed 
diagnosis contribute to the development of multisystemic, 
metabolic and psychosomatic disorders in patients, which 
are manifested by a variety of clinical symptoms that compli-
cate timely diagnosis. Incomplete clinical knowledge on ac-
romegaly and the lack of a qualified diagnostic search sys-
tem affect a significant increase in the period from the first 
manifestations of the disease to its detection (timelag). 
 According to epidemiological data, 54% of patients timelag 
is more than 10 years, and 37% of patients for over 15 years, 
which significantly worsens the prognosis of the disease, 
which is inversely correlated with chronological age of pa-
tients, duration of the active stage of the disease and GH 
levels [8-11].

In addition to skeletal changes and mass effect, the most 
common clinical manifestations of acromegaly are arterial 
hypertension; cardiomyopathy, manifested by concentric 
myocardial hypertrophy with the development of diastolic 
dysfunction, valvular insufficiency and cardiac failure; respi-
ratory failure due to obstructive sleep apnea, pulmonary em-
physema and pneumosclerosis; nodular (diffuse-nodular) 
goiter; polyposis and intestinal tract diverticulosis. The lead-
ing issue in acromegaly is a violation of carbohydrate me-
tabolism, the degree of incidence of which in the older age 
group reaches 50-60%. The prevalence of diabetes mellitus, 
nodular goiter, arterial hypertension, and cardiomyopathy 
correlates with the duration of the active stage of acromeg-
aly [12-16]. According to F. Golkowski et al., already 3 years 
after the debut of acromegaly, one of the above complica-
tions is detected [17].

ОБОСНОВАНИЕ. Акромегалия является полиорганным инвалидизирующим заболеванием, эффективность лече-
ния которого напрямую зависит от своевременной диагностики. Скрытое течение и запоздалый диагноз повышают 
экспозицию патологической гиперсекреции гормона роста и инсулиноподобного ростового фактора-1, способствуя 
развитию в организме необратимых системных и метаболических изменений, негативно влияющих на выживаемость.

ЦЕЛЬ. Клиническая оценка диагностического комплексного подхода с использованием селективного скрининга для 
выявления случаев акромегалии у пациентов с сочетанными соматическими заболеваниями.

МЕТОДЫ. Алгоритм диагностического поиска включал двухэтапное анкетирование, экспертную оценку клиническо-
го статуса, проведение лабораторного и инструментального обследований. Стационарное обследование включало 
использование дополнительных лабораторно-инструментальных методов и экспертную оценку полученных резуль-
татов с заполнением анкеты врача. При наборе более 18 баллов проводили более специфическое обследование: 
двукратное определение уровня инсулиноподобного ростового фактора-1, оральный глюкозотолерантный тест 
с определением величины надира гормона роста, магнитно-резонансную томографию (МРТ) головного мозга с кон-
трастным усилением. Диагноз «акромегалия» ставили на основании анкетных данных, экспертной оценки клиниче-
ского статуса, результатов лабораторного и инструментального обследований.

РЕЗУЛЬТАТЫ. Проведенное по балльной системе анкетирование 1249 больных, имевших сочетанные системные 
и обменные нарушения, позволило заподозрить акромегалию у 367 пациентов (29,4%). Им было предложено даль-
нейшее обследование. Большинство из них ранее наблюдались у специалистов по поводу сахарного диабета (79,3%) 
или патологии щитовидной железы (10%). В результате стационарного обследования 329 пациентов у 35 (10,6%) боль-
ных было отмечено повышение в крови уровня инсулиноподобного ростового фактора-1. У 19 больных стойкое по-
вышение его уровня сочеталось с отсутствием подавления гормона роста менее 0,4 нг/мл на фоне нагрузки глюкозой. 
При проведении МРТ у 9 больных была выявлена аденома гипофиза (у 2 — микроаденома и у 7 — макроаденома).

ЗАКЛЮЧЕНИЕ. В результате проведенного исследования 1249 пациентов (средний возраст 58±13 лет) с наличием 
сопутствующих заболеваний обнаружено 9 впервые выявленных больных акромегалией, которым было назначено 
адекватное лечение. Внедрение технологии селективного скрининга в практику работы эндокринолога позволит по-
высить эффективность диагностического поиска больных акромегалией, оценить распространенность заболевания 
в России и потребность в специализированной медицинской помощи.

КЛЮЧЕВЫЕ СЛОВА: акромегалия; диагностика; селективный скрининг.
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In addition, patients with acromegaly have 3.4 times 
greater risk of developing malignancies compared 
to the general population. The high incidence of colorectal 
cancer, breast and thyroid cancer has been proven. Oftimes, 
patients have multifocal tumors of various tissues. Thus, it 
was noted that the greatest number of extrapituitary neo-
plasias in acromegaly is observed against the background 
of symptomatic diabetes mellitus, the main pathogenetic 
links of which ( hyperinsulinemia and insulin resistance) in-
crease cancer mortality rates [18-21].

Thus, the cumulative pathological effect of autonomous 
hyper-GР on the body leads to the development of multiple 
morphofunctional changes that contribute to early disabili-
ty and untimely death of patients with acromegaly. The im-
plication is that the disease early diagnosis and appropriate 
treatment, careful monitoring of possible complications 
play a crucial role in the optimal management of such pa-
tients and improving their survival [22-24].

According to international registries, the prevalence of ac-
romegaly varies in different countries from 28 to 137 cases 
per 1 million population and depends on the age of debut, 
environmental conditions of residence, awareness of gen-
eral practitioners and the quality of the prophylactic med-
ical examination. In the Russian registry in 2020, there are 
4114  patients with acromegaly, which corresponds to an 
average prevalence of 35.6 cases per 1 million population 
(Table. 1) [25–33].

On average, the onset of the disease occurs 
in the IV-V decades of life, when, on the one hand, a patho-
genic pool of natural and induced mutations accumulates 
in the cells, and on the other hand, involutional changes 
begin to prevail in the body, leading to the development 
of multisystemic dystrophic and neoplastic processes. 
An additional contribution to the aetiopathogenesis of ac-
romegaly is made by poor environmental living conditions. 
So, according to the results of the investigation, S. Cannavo 
et  al., the prevalence of acromegaly in environmentally 

pristine and industrially polluted areas of Italy was 26 and 
210  patients per 1 million population, respectively, which 
confirms the mutagenic involvement of adverse environ-
mental factors [34, 35].

The incidence and prevalence of acromegaly increase 
significantly with age. According to T. Burton et al., the in-
cidence of acromegaly averages 11 new cases a year per 
1 million population in the United States. Thus, in the age 
group under 17 years, this figure was 3-8 cases per 1 mil-
lion, while in people over 65 years of age, the incidence 
increased to 9-18 cases per 1 million of the population. 
A similar trend persists when assessing the prevalence 
of this pathology: with an average of 78 cases per 1 million 
population, the prevalence of acromegaly in the groups 
of people under 17 years of age and over 65 years of age 
was 29-37 and 148-182 cases per 1 million population, re-
spectively [36].

At the same time, it should be mentioned that: the reg-
istration of patients by the number of ambulations does not 
correspond to the real epidemiological situation in the re-
gion, which, in our opinion, is due to several reasons. Firstly, 
due to the lack of effective medical control, only a small part 
of patients go to medical institutions. Secondly, the aware-
ness of doctors of other specialties regarding the clinical 
symptoms of acromegaly is not always at the adequate 
level. And thirdly, highly sensitive methods of diagnosing 
the disease are not everywhere applied. Significant progress 
in the detection of this pathology is associated with the in-
troduction into clinical practice of methods for determining 
IGF-1, the increased content of which in the blood is a prior-
ity when establishing diagnosis [37].

It is noted in T.J. Reid et al. paper that over the past 
25  years, the efficiency of detecting acromegaly has not 
undergone significant changes. In the majority of patients, 
the diagnosis is made at the at advanced stage of illness 
with a deliberately limited therapeutic maneuver and 
a negative prognosis [38]. The tardive diagnosis initially de-
grades the health condition of patients, since by the time 
of its detection the disease, as a rule, has already passed 
the “brink of no return” in its pathological development, 
sharply  limiting the possibilities of its supervision. In this 
regard, when finding the case, doctors have to deal not 
only with its root cause, but also with multiple systemic 
and metabolic complications, the number of which inevita-
bly increases as the latent period of the course enchances. 
We cannot bring up upon the pharmacoeconomic aspects, 
since the cost of treating complications is much higher than 
the cost of the prior disease follow-up [39].

All of the above indicates that the quality and life expec-
tancy of patients with acromegaly depends to a large extent 
on the timely diagnosis. A paradoxical situation has arisen 
when the current techniques of treatment that provide pa-
tients with a full and fruitful life cannot be completely used 
due to the low efficiency of diagnostic services. For many 
unrecognized patients, the question of when to get access 
to appropriate treatment has become vital. The existing 
urgent problem of timely diagnosis of acromegaly initiat-
ed the development of programs for active mass or selec-
tive population screening, the specific characteristics and 
the first results of which are presented below.

Mass screening to identify patients with acromegaly in-
cludes the following programs
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Table 1. Prevalence of acromegaly according to various national registers

Countries Number of cases of ambulations 
(per 1 million population)

Belgium 21–125

Bulgaria 48

Brazil 50

Great Britain 86

Germany 70

Spain 16–76

Italy 26–210

Poland 79

Portugal 12.8

Russia 31.5

the USA 78–182

Uzbekistan 14

Finland 120

France 40–130
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• introduction of questionnaires for patients of outpatient 
and inpatient institutions [40];

• the use of computer programs, 3D cephalometry to de-
termine craniofacial disproportions in the development 
of soft tissues and facial skeleton [41-44];

• determination of the features of voice sounding [45];
• total determination of the IGF-1 level in a incident cohort 

(DETECT study) [46].
Selective screening is aimed at identifying acromegaly 

among patients with definitive associated diseases:
• diabetes mellitus and impaired glucose tolerance [47];
• arterial hypertension [48];
• type 2 diabetes mellitus [49];
• carpal tunnel syndrome (ACROCARP) [50].

Regarding the preliminary results of the ongoing stud-
ies, it can be noted that any form of active updating of na-
tional registries deserves respect, since they contribute 
to the identification of an additional number of new pa-
tients and the improvement of diagnostic searching tech-
niques. According to P.W. Rosario et al., even the primary 
introduction of symptomatic questionnaires into outpa-
tient practice allowed for better diagnosis and an increase 
in the prevalence of acromegaly to 290 cases per million 
population [40].

Due to the developed computer programs for the anal-
ysis of the geometric arrangement of sign points on pho-
tographic images of the face, it has become possible to sig-
nificantly increase the percentage of detected patients 
in comparison with the expert opinion, especially with 
a mild form of acromegaly. According to R.E. Miller et  al., 
the diagnostic accuracy of mathematical processing 
of photographs is 86%, while medical diagnostics is only 
26%. Similar investigations have shown that the diagnostic 
accuracy of computer models is 72% compared with expert 
diagnostics (63%) and conclusions of general practitioners 
(42%) [41–44]. The same applies to studying the possibil-
ities of diagnosing the disease by assessing the acoustic 
characteristics of the voice in patients with  acromegaly, 
which is characterized in a hoarse and low sound [45]. 
The previously conducted search for patients with acro-
megaly among patients with arterial hypertension or car-
pal tunnel syndrome did not bring the desired results due 
to the low specificity of signs.

Projects to identify acromegaly among patients with 
impaired carbohydrate metabolism have been successful. 
In the investigation by P.W. Rosario et al., among 2270 pa-
tients with type 2 diabetes mellitus aged 20 to 70 years, 
3  patients with acromegaly were identified, which made 
it possible to increase the prevalence of the disease 
to 480 cases per 1 million population. In K. Suda et al. pa-
per, the examination of 317 patients of the older age group 
(60.7 ± 14.2  years) with type 2 diabetes mellitus and im-
paired glucose tolerance revealed 2 cases of acromegaly. It 
is significant that as the age of the surveyed cohort increas-
es, the percentage of detection of acromegaly also increas-
es, amounting to 0.13 and 0.63%, respectively. These data 
confirm that acromegaly is more common among patients 
of the older age group with impaired carbohydrate metab-
olism [48, 49].

The results of the mass screening (DETECT study) con-
ducted by H.J. Schneider et al. in 2008 are widely known. 
Total determination of the IGF-1 level in 6773 outpatients 

(age group 18+) made it possible to identify 7 patients with 
acromegaly, which increased the prevalence of the disease 
to 1034 cases per million population [46]. The disadvantage 
of this project can include the lack of a guiding vector and, 
as a result, large financial costs, limiting the possibility of its 
widespread implementation. Detection rate - 0.1.

The presented results of pilot epidemiological proj-
ects indicate that the actual prevalence of acromegaly is 
15–20 times higher than officially registered, and, therefore, 
there is a large percentage of undiagnosed patients who 
do not receive specialized medical care. In this regard, ear-
ly diagnosis of acromegaly remains an urgent public health 
problem, the solution of which will significantly increase 
the medical benefits efficacy.

For this purpose, for the first time in Russia in 2013–2015 
the non-interventional cross-sectional study ACROSCREEN 
was carried out, in which the diagnostic search for pa-
tients was carried out among patients with the associat-
ed diseases, most often found in acromegaly (diabetes 
mellitus, nodular (diffuse-nodular) goiter, arterial hyper-
tension, myocardial hypertrophy, sleep apnea syndrome, 
polyps and diverticula of the gastrointestinal intestinal 
tract, uterine myoma, endometrial polyps, polycystic ovary 
syndrome, prostatic hyperplasia, osteoarthropathy, spinal 
deformities, carpal tunnel syndrome, oncology diseases 
in the medical history).

AIMS

The purpose of the study is to clinically test a diagnostic 
procedure for detecting cases of acromegaly in patients 
with associated somatic diseases.

MATERIALS AND METHODS

Study design
The study was observational. No interventions in routine 

clinical practice were performed within the study.

Validation criteria
For inclusion in the study, patients over the age 

of 18 years with somatic diseases associated with acromeg-
aly were considered. By the exclusion criterion the patients 
with a previously confirmed diagnosis of acromegaly were 
meant.

Realization conditions
The search for study participants was carried out among 

1249 patients who came for an appointment and were 
observed in connection with various diseases at the State 
Budgetary Healthcare Institution of the Endocrinological 
Dispensary of Moscow City Health Department and 
FSAEI HE of I.M. Sechenov First Moscow State Medical 
University of the Ministry of Health of the Russian Federation 
(Sechenov University). The patients who, according to the re-
sults of the questionnaire, scored 18 or more points and were 
included into the risk group, were offered further participa-
tion in the study.

Study duration
The duration of the study inclusion period was from 

December 2013 to September 2015.
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Description of the medical intervention
The study was conducted in 2 stages. At the first stage, 

a questionnaire survey of patients who came to the hospital 
and were observed there in connection with various diseas-
es was carried out (Table 2). 

Then the patients selected for the study underwent 
the in-patient examination, which included additional 
laboratory and instrumental techniques and the expert 
assessment of the results obtained with filling out a doc-
tor’s questionnaire (Table 3). At the 2nd stage, the more 
specific examination was carried out: double determi-
nation of IGF-1, oral glucose tolerance test to determine 
the value of nadir GH, MRI of the brain with contrast 

enhancement. On the basis of personal data, expert as-
sessment of the clinical status, the results of laboratory 
and instrumental examinations, the patients were diag-
nosed with «acromegaly».

The laboratory and instrumental examination com-
prised the following:
• double determination of the IGF-1 level (for patients with 

decompensated diabetes mellitus, this study was carried 
out after optimization of carbohydrate metabolism; for 
women receiving oral estrogens, the analysis was recom-
mended after their temporary cancellation; to exclude 
the false-positive result, a repeated study of the IGF-1 
level was practiced);
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Table 2. Questionnaire for the patient with suspected acromegaly

Have you noticed any changes in your appearance over the last year: No Yes I don’t know

Fingers clubbing, increasing the size of rings, gloves 0 4

Increasing shoe size 0 4

Nose enlargement 0 3

Enlargement of lips 0 3

Enlargement of superciliary arch and orbital bone 0 3

Increasing the size of the jaws with occlusal disharmony and interdental 
space expansion 0 3

Increasing head circumference (headgear size) 0 3

Do you suffer from:

Headache 0 2

Hyperhidrosis 0 2

Pain, stiffness, and decreased flexibility in the joints 0 2

Increase in arterial pressure 0 2

Increased blood sugar 0 2

Labored breathing and performance impairment 0 2

Fingertips numbness 0 2

Visual deterioration 0 2

Snoring or shortness of breath strokes while sleeping 0 2

Hair overgrowth, the appearance of skin formations (birthmarks, nevi, 
condylomas, fibroids, neurofibromas, lipomas, hemangiomas) 0 2

Presence of skin folds on the face and hairy part of the head 0 2

Breast discharges 0 2

Increased attention of others to your appearance 0 2

Have you previously and/or currently got:

Thyroid disorders 0 1

Gynecological diseases (hysteromyoma, endometrial polyps) 0 1

Breast disease 0 1

Intestinal tract polyp(s) 0 1

Tumor diseases of other organs 0 1

Gynecological and obstetric history:

Menstrual irregularities and a pregnancy pathology in the history 0 1

Multiple fetation or closely spaced pregnancy 0 1
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• determination of the basal GH level and the value of the GH 
nadir - the lowest concentration of GH during the glu-
cose loading. (For patients with diabetes mellitus, it was 
recommended to study the dynamics of GH in the blood 
against the background of a standard breakfast of 5 car-
bohydrate units. The cutoff point was a decrease in the GH 
level by more than 50% of the initial values 2 hours after 
meal. The test, which differs from the classical one, was 
only an indirect indication of the autonomy of somato-
tropic secretion.)
The content of IGF-1 in blood serum was determined 

by the chemiluminescence technique on an automatic 
analyzer Liaison (DiaSorin, Italy) or by the immunoradio-
metric technique using the IGF-1 reagent kits produced 
by Immunotech (France), depending on the clinical facili-
ty. The GH level in the blood was determined using a solid 
phase chemiluminescence enzyme immunoassay on an 
automatic analyzer IMMULITE 2000 (Diagnostic Products 
Corporation, the USA).

Contrast-enhanced brain MRI was performed 
on the high-field tomograph (> 2 T) (in the presence of bio-
chemically confirmed acromegaly).

The outcomes registration methods
Confirmation of the diagnosis of «acromegaly» was:

• the persistent increase in the IGF-1 level, exceeding 
the age-appropriate normal value;

• no decrease in GH levels < 0.4 ng/ml when performing 
an oral glucose tolerance test with 75 g glucose adminis-
tration (GH nadir value > 0.4 ng/ml using a high-sensitiv-
ity technique for determining GH);

• the presence of a pituitary adenoma during the con-
trast-enhanced brain MRI.

Ethical expert review
The study was conducted in accordance with the ethi-

cal principles embodied in the Declaration of Helsinki [51]. 
The Diagnostic Search Protocol was approved by the ethics 
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Table 3.  Doctor’s Questionnaire for Detecting Patients with Acromegaly

The presence of the sign symptoms None Yes ND

Characteristic change in appearance and increase in the size of the limbs 0 1

Increased tongue size and dysphrasia 0 1

Skin thickening 0 1

Hyperhidrosis 0 1

Presence of benign skin lesions 0 1

Arterial hypertension 0 1

Myocardial hypertrophy (rhythm disturbance, conduction abnormality) 0 1

Nodular (diffuse-nodular) goiter 0 1

Sleep apnea syndrome 0 1

Osteoarthropathy, spinal deformity 0 1

Carpal tunnel syndrome 0 1

Polyps and GIT diverticula 0 1

Carbohydrate metabolism disorder (IGT, diabetes mellitus) 0 1

Uterine myoma, endometrial polyps, polycystic ovary syndrome 0 1

Chronic cystic masticatory 0 1

Laboratory examination data (if carried out earlier)

Hyperglycemia 0 1

Hypercholesterolemia 0 1

Hypertriglyceridemia 0 1

Hypercalcemia 0 1

Instrumental examination data (if carried out earlier)

Cordis ultrasound investigation: myocardial hypertrophy, reduced cardiac 
output, diastolic, systolic dysfunction 0 1

Ultrasound of the thyroid gland: increase in volume, the presence of palpable 
abnormality 0 1

Medical ultrasound of the abdominal organs: increase in the size of internal 
organs, the presence of cysts, sclerotic tissue changes 0 1

Total

ND - No Data.
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committees of both research centers and met all the regula-
tory requirements. The screened population included all pa-
tients who were familiar with the objectives and techniques 
of the study (ID number on the website of ClinicalTrials.gov: 
NCT02020967) and have signed informed consentе. Since 
the study was of a non-interventional nature, no safety 
 assessment was provided.

Statistical analysis
Sampling size calculation principles: the study did not in-

clude a formal sampling size.
Techniques for the Data Statistical Methods. In the inves-

tigated cohort, analyses were performed to assess the pri-
mary and secondary endpoints. The data from the ques-
tionnaires of patients and researchers were analyzed for 
the establishment or exclusion of the «acromegaly» diag-
nosis and compared with each other using the F-test sta-
tistic to determine statistically significant differences. 
Quantitative characteristics were assessed by the mean and 
standard deviation. Differences were considered statistical-
ly significant at a significance level of p <0.05 To determine 
the most pathognomonic subjective and sign symptoms 
of acromegaly, the logistic regression model and the dis-
criminant analysis model were investigated. A stepwise 
algorithm (PROC STEPDISC, SAS / STAT® Software) was 
used for discriminant analysis; roc statements were used 
to build a logistic regression model; roccontrast - for PROC 
LOGISTIC SAS procedure. The final model was assessed us-
ing a receiver operating characteristic curve (ROC) to de-
termine the specificity of the model in order to distinguish 
between patients with acromegaly and patients who have 
no acromegaly.

RESULTS

Subjects of the investigation (participants)
As a result of the questionnaire survey of 1249 patients, 

further participation in the study was offered to 367 (29.4%) 
patients who scored 18 points or more, of which 38 patients 
(10.4%) refused further participation. 329 patients (89.6%) 
have passed to the examination stage. The average age of 
the examined cohort was 58 ± 13 (46–72) years. The number 
of men - 54 (16%), women - 275 (84%).

As a result of the initial processing of individual 
registration cards, it was revealed that the majority of 
patients were observed for a long time by various specialists 
for type 2 diabetes mellitus (79.3%) or thyroid pathology 
(10%). Among other diseases, cardiopathy (18.5%), 
osteoarthropathy (8.5%), neoplasms (22.8%), gynecological 
diseases (1.8%) were more common (Table 4.)

The study primary results
An increase in the IGF-1 level  above the age-appropriate 

normal value was observed in 35 patients (10.6%). The pres-
ence of «biochemical acromegaly», confirmed by a per-
sistent increase in the IGF-1 level and the value of the GR 
nadir> 0.4 ng/ml, was detected in 19 cases. Of these - 17 pa-
tients underwent the contrast enhanced brain MRI, as a re-
sult of which a pituitary adenoma was detected in 9 patients 
(2 - microadenoma and 7 - macroadenoma). In the group 
of patients with identified GH-secreting pituitary adenoma, 
the mean IGF-1 value was 580 ± 336 ng/ml (in the group 
without acromegaly - 156 ± 62 ng/ml, p <0.05).

In 8 patients with «biochemical acromegaly», no hor-
monally active adenoma was found intra or extrapituitary, 
which indicates the need for further case follow-up.

So, as a result of a diagnostic search among patients 
with an average age of 58 ± 13 years and with the presence 
of concomitant diseases, 9 patients (2 men and 7 women) 
(age 58 ± 13 years) were newly diagnosed with «acromeg-
aly». Previously, 5 of the newly diagnosed patients with ac-
romegaly were treated for diabetes mellitus, 2 - for thyroid 
pathology, 1 - for osteoarthropathy and 1 - for cardiopathy. 
The duration of the disease prior the establishing diagno-
sis of acromegaly was 6.6 (1–16) years. The late diagnosis 
of the disease was indicated by the presence of somatic and 
metabolic complications, as well as the presence of a pitu-
itary macroadenoma in the vast majority of patients. After 
detection of acromegaly, all patients were prescribed patho-
genetic treatment (curative adenomectomy or primary me-
dicamentous therapy with somatostatin analogs and dopa-
mine agonists).

According to the results of the questionnaire, statis-
tically significant signs that distinguish patients with ac-
romegaly were: typical changes in appearance and an  in-
crease in the size of the limbs (p = 0.025), osteoarthropathy 
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Table 4. Sex-age-specific characteristics of patients

Characteristics With acromegaly
(n=9)

Without acromegaly
(n=320) Total (n=329)

Age (years old) 58.1 58.0 58.0

Average (SD) 8.22 13.11 12.99

Median 58 61 60

Range 46–72 22–90 22–90

Women, n (%) 7 (77.8) 268 (83.8) 275 (83.6)

Men, n (%) 2 (22.2) 52 (16.3) 54 (16.4)

SD is for Standard Deviation.
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(p = 0.0163), hysteromyoma, endometrial polyps (p = 0.049). 
In the logistic regression model, the only statistically sig-
nificant indicator of acromegaly was an increase in facial 
soft tissues (“enlargement of lips”). The inequality ratio for 
this indicators was 7.34, with a 95% confidence interval 
(CI) of 1.38–39.11 (p = 0.0196). In the discriminant analy-
sis model, 3 statistically significant indicators were iden-
tified that increase the risk of the diagnosis of «acromeg-
aly»: «typical changes in appearance and an increase 
in the size of the limbs», «enlargement of the lips», «head-
ache». The developed model of discriminant analysis sug-
gested acromegaly in 5 out of 9 patients with a confirmed 
diagnosis. The area of the ROC curve, which measures 
the overall ability of the model to discriminate between 
patients with acromegaly and those without it, was 0.8294. 
This means that the sensitivity of the model to predicting 
acromegaly in this study is 55.56%, specificity is 90% (taking 
into account the prediction of the absence of acromegaly 
in 288/320 patients without acromegaly) (Fig. 1).

DISCUSSION

The Summary for the Study Primary Results
The data obtained confirm that the real preva-

lence of acromegaly, especially among the older age 
group with associated diseases, is significantly high-
er than that in the analysis of ambulations, which em-
phasizes the urgency of the problem of timely diag-
nosis of the  pathology  [2, 10]. The implementation 
of the ACROSCREEN program is aimed at identifying a risk 
group that includes patients with a specific set of clinical, 
somatic and anamnestic signs and requiring additional 
diagnostic search. Pursuant to the international experi-
ence and our data, the risk group for acromegaly should 
include patients over 50  years old with impaired carbo-
hydrate metabolism, nodular (diffuse-nodular) goiter, 
as well as arterial hypertension, cardiopathy, sleep apnea, 
arthropathy, benign or malignant neoplasias. It should be 
noted that it is problematic to objectively judge the gen-
eral epidemiological situation in the Russian Federation 
on the basis of only one study, therefore, to identify com-
parable data, similar projects are required in various re-
gions of the country.

Discussion of the Study Primary Results
Based on the results of the work performed, thanks to tar-

geted questioning of patients from the risk group using ques-
tionnaires, expert assessment, laboratory and instrumental 
experimental techniques, the authors were able to identify 
a fairly high percentage of newly diagnosed patients with 
acromegaly - 0.72% (9 out of 1249). In similar studies of P.W. 
Rosario et al. and K. Suda et al. this figure was 0.13 and 0.63%, 
respectively. High detectability, in our opinion, is due to the se-
lective study of the age group at risk with combined diseases 
associated with acromegaly, the indispensable inclusion of an 
endocrinologist in the questionnaire process and an expert 
assessment of the results obtained. In the future, it is planned 
to improve the approch of active diagnostic search, especial-
ly since this direction is actively developing in world practice. 
So, in 2016, the results of the population study ACROSCORE 
were presented, which revealed a strong association of objec-
tive signs, indicating the maximum likelihood of acromegaly 

in the presence of type 2 diabetes mellitus, hyperhidrosis, 
diffuse (diffuse-nodular) goiter, colorectal polyps, diastema, 
carpal tunnel syndrome [52].

STUDY LIMITATIONS

Given the multiplicity of incoming diagnoses, it is dif-
ficult to identically assess the prevalence of acromegaly 
in the Russian Federation. To calculate the approximate 
prevalence of acromegaly among patients with associated 
diseases, the authors identified a cohort of patients with di-
abetes mellitus. Among this nosology (ICD), the prevalence 
of acromegaly was 1.9% (5 patients out of 261). Further calcu-
lations were carried out according to the scheme proposed 
by P.W. Rosario et al. [47]. If bearing in mind that, according 
to the national register, at the beginning of 2016 there were 
about 4 million adult patients with type 2 diabetes in Russia, 
then 1.9% of the total number is about 76 thousand patients 
with acromegaly. Since carbohydrate metabolism disorder 
in acromegaly occurs in about 55% of cases, the total num-
ber of patients is approximately 138 thousand. This figure 
is 33.5 times higher than the number of patients with acro-
megaly included in the Russian register in 2020 [33], and in-
dicates that the overwhelming majority of potential patients 
do not receive specialized medical care.

It should also be considered that in each of these studies, 
a certain number of patients with «biochemical acromegaly» 
and an undetected pituitary tumor were found. In the cohort 
of P.W. Rosario, there were 3 of such patients [47], in the group 
of K. Suda - 18 people [49], in the sample of H.J. Schneider - 
4  [46], in our study - 8 people. Further examination of these 
patients category will make it possible to establish whether we 
are talking about an ectopic tumor or the disease early stage.

CONCLUSION

Late diagnosis of acromegaly, especially with a mild 
form of the disease (micromegaly), contributes to the de-
velopment of multiple somatic and metabolic disorders 
that reduce the quality and duration of life. The use 
of the ACROSCREEN two-stage selective screening pro-
gram with preliminary identification of the risk group 
made it possible to identify 9 (0.72%) patients with 

Fig. 1. Receiver operating characteristic curve based on the discriminant 
analysis model.
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acromegaly among patients who had previously received 
long-term inadequate treatment for another pathol-
ogy. The real prevalence of acromegaly in the Russian 
Federation among residents of the older age group with 
associated diseases significantly exceeds the known rates 
of ambulations, which requires widespread introduction 
of targeted diagnostic search technology into the clinical 
practice.

ADDITIONAL INFORMATION

Funding sources. The work was performed at the instance of the au-
thors without attracting funding.

Conflict of interest. The authors declare no obvious and potential con-
flicts of interest related to the publication of this article.

Contribution of authors. Antsiferov M.B. - the study concept 
and design, analysis of the data obtained; Pronin V.S. - the study 
concept and design, analysis of the data obtained, writing the text; 
 Alekseeva  T.M. - the study concept and design, collection and pro-
cessing of materials; Ionova O.A., Dorofeeva L.G., Martynova E.Yu., 
 Poteshkin Yu.E., Chubrova N.A., Zherebchikova K.Yu. - collection and 
processing of the materials.

All of the authors approved the final version of the article before pub-
lication, agreed to be responsible for all aspects of the work, implying 
proper examination and resolution of issues relating to the accuracy or 
integrity of any part of the work.

1. Дедов И.И., Мельниченко Г.А. Акромегалия: патогенез, клиника, 
диагностика, дифференциальная диагностика, методы лечения. 
Пособие для врачей. — М.; 2012. 80 c. [Dedov II, Melnichenko GA. 
Acromegaly: pathogenesis, clinic, diagnosis, differential diagnosis, 
treatment methods. Manual for doctors. Moscow; 2012. 80 p. (in Russ.)].

2. Bolanowski M, Ruchała M, Zgliczyński W, et al. Diagnostics and 
treatment of acromegaly — updated recommendations of 
the Polish Society of Endocrinology. Endokrynol Pol. 2019;70(1):2-18. 
doi: https://doi.org/10.5603/EP.a2018.0093

3. Bolfi F, Neves AF, Boguszewski CL, Nunes-Nogueira VS. Mortality 
in acromegaly decreased in the last decade: a systematic 
review and meta-analysis. Eur J Endocrinol. 2018;179(1):59-71. 
doi: https://doi.org/10.1530/EJE-18-0255

4. Dekkers OM, Biermasz NR, Pereira AM, et al. Mortality in Acromegaly: 
A Metaanalysis. J Clin Endocrinol Metab. 2008;93(1):61-67. 
doi: https://doi.org/10.1210/jc.2007-1191

5. Kasuki L, Rocha P da S, Lamback EB, Gadelha MR. Determinants of 
morbidities and mortality in acromegaly. Arch Endocrinol Metab. 
2020;63(6):630-637. doi: https://doi.org/10.20945/2359-3997000000193

6. Hong JW, Ku CR, Kim SH, Lee EJ. Characteristics of Acromegaly 
in Korea with a Literature Review. Endocrinol Metab. 2013;28(3):164. 
doi: https://doi.org/10.3803/EnM.2013.28.3.164

7. Butz LB, Sullivan SE, Chandler WF, Barkan AL. “Micromegaly”: 
an update on the prevalence of acromegaly with apparently normal 
GH secretion in the modern era. Pituitary. 2016;19(6):547-551. 
doi: https://doi.org/10.1007/s11102-016-0735-0

8. Jallad RS, Bronstein MD. Acromegaly in the elderly 
patient. Arch Endocrinol Metab. 2020;63(6):638-645. 
doi: https://doi.org/10.20945/2359-3997000000194

9. Lavrentaki A, Paluzzi A, Wass JAH, Karavitaki N. Epidemiology of 
acromegaly: review of population studies. Pituitary. 2017;20(1):4-9. 
doi: https://doi.org/10.1007/s11102-016-0754-x

10. Zahr R, Fleseriu M. Updates in Diagnosis and 
Treatment of Acromegaly. Eur Endocrinol. 2018;14(2):57. 
doi: https://doi.org/10.17925/EE.2018.14.2.57

11. Zarool-Hassan R, Conaglen HM, Conaglen JV, Elston MS. 
Symptoms and signs of acromegaly: an ongoing need to raise 
awareness among healthcare practitioners. J Prim Health Care. 
2016;8(2):157–163. doi: 10.1071/HC15033.

12. Colao A, Baldelli R, Marzullo P, et al. Systemic Hypertension and 
Impaired Glucose Tolerance Are Independently Correlated to 
the Severity of the Acromegalic Cardiomyopathy 1. J Clin Endocrinol 
Metab. 2000;85(1):193-199. doi: https://doi.org/10.1210/jcem.85.1.6318

13. Dreval AV, Trigolosova IV, Misnikova IV, et al. Prevalence of diabetes 
mellitus in patients with acromegaly. Endocr Connect. 2014;3(2):93-98. 
doi: https://doi.org/10.1530/EC-14-0021

14. Рожинская Л.Я. Регистры и мониторинг заболеваний гипоталамо-
гипофизарной области  // Эффективная фармакотерапия. 
Эндокринология. — 2014. — Т. 27. — С. 46-50. [Rozhinskaya LYa. 
Registers and monitoring of diseases of the hypothalamic-pituitary region. 
Effective pharmacotherapy. Endocrinology. 2014;3(27):46-50. (In Russ.)].

15. Ковалева Ю.А., Иловайская И.А., Древаль А.В., Старостина Е.Г. 
Кардиореспираторные нарушения при акромегалии // РМЖ. — 
2016. — Т. 24. — №1. — С. 19-24. [Kovaleva YuA, Ilovayskaya IA, 
Dreval AV, Starostina EG. Cardiorespiratory disorders in acromegaly 
of breast cancer. RMZH. 2016;24(1):19-24. (In Russ.)].

16. Wassenaar MJE, Cazemier M, Biermasz NR, et al. Acromegaly 
Is Associated with an Increased Prevalence of Colonic Diverticula: 
A Case-Control Study. J Clin Endocrinol Metab. 2010;95(5):2073-2079. 
doi: https://doi.org/10.1210/jc.2009-1714

17. Golkowski F, Krzentowska-Korek A, Baldys-Waligorska A, Hubalewska-
Dydejczyk A. Goiter, cardiovascular and metabolic disorders 
in patients with acromegaly. Endocr Regul. 2011;45(04):191-197. 
doi: https://doi.org/10.4149/endo_2011_04_191

СПИСОК ЛИТЕРАТУРЫ | REFERENCES

Проблемы эндокринологии 2021;67(1):20-30 Problems of Endocrinology. 2021;67(1):20-30doi: https://doi.org/10.14341/probl12699

https://elibrary.ru/item.asp?id=26153539
https://elibrary.ru/contents.asp?id=34242834
https://elibrary.ru/contents.asp?id=34242834&selid=26153539


ORIGINAL STUDY Проблемы эндокринологии / Problems of Endocrinology |  29

18. Cheng S, Gomez K, Serri O, et al. The Role of Diabetes in Acromegaly 
Associated Neoplasia. Luque RM, ed. PLoS One. 2015;10(5):e0127276. 
doi: https://doi.org/10.1371/journal.pone.0127276

19. Sekizawa N, Hayakawa E, Tsuchiya K, et al. Acromegaly Associated 
with Multiple Tumors. Luque RM, ed. Intern Med. 2009;48(15):1273-
1278. doi: https://doi.org/10.2169/internalmedicine.48.1916

20. Varadhan L, Reulen RC, Brown M, Clayton RN. The role of cumulative 
growth hormone exposure in determining mortality and morbidity 
in acromegaly: a single centre study. Luque RM, ed. Pituitary. 
2016;19(3):251-261. doi: https://doi.org/10.1007/s11102-015-0700-3

21. Wen-Ko C, Szu-Tah C, Feng-Hsuan L, et al. Wpływ cukrzycy na 
przeżycie pacjentów z akromegalią. Luque RM, ed. Endokrynol Pol. 
2016;67(5):501-506. doi: https://doi.org/10.5603/EP.a2016.0031

22. Князева О.В., Молитвословова Н.Н., Рожинская Л.Я. Частота 
выявляемости новообразований щитовидной железы 
у пациентов с акромегалией // Клиническая и экспериментальная 
тиреоидология. — 2015. — Т. 11. — №3. — С. 34-38. 
[Knyazeva OV, Molitvoslovova NN, Rozhinskaya LYa. Frequency 
of detection of thyroid neoplasms in patients with acromegaly. 
Clinical and experimental thyroidology. 2015;11(3):34-38. (in Russ.)]. 
doi: https://doi.org/10.14341/ket2015334-38

23. Олейник О.В., Молитвословова Н.Н. Потенциальные предикторы 
и частота развития новообразований щитовидной железы 
и желудочно-кишечного тракта у пациентов с акромегалией // 
Проблемы эндокринологии. — 2015. — Т. 61. — №2. — С. 4-7. 
[Oleynik OV, Molitvoslovova NN. Potential predictors and frequency 
of thyroid and gastrointestinal neoplasms in patients with 
acromegaly. Problems of endocrinology. 2015;61(2):4-7. (in Russ.)]. 
doi: https://doi.org/10.14341/probl20156124-7

24. Цориев Т.Т., Белая Ж.Е. Костно-суставные структурные нарушения 
при акромегалии // Проблемы эндокринологии. — 2018. — Т. 64. — 
№2. — С. 121-129. [Tsoriev TT, White JE. Bone and joint structural 
abnormalities in acromegalic patients. Problems of endocrinology. 
2018;64(2):121-129. (in Russ.)]. doi: https://doi.org/10.14341/probl9305

25. Reincke M, Petersenn S, Buchfelder M, et al. The German 
Acromegaly Registry: Description of the Database and Initial Results. 
Luque RM, ed. Exp Clin Endocrinol Diabetes. 2006;114(09):498-505. 
doi: https://doi.org/10.1055/s-2006-948313

26. Bex M, Abs R, T’Sjoen G, et al. AcroBel – the Belgian registry 
on acromegaly: a survey of the ‘real-life’ outcome in 418 acromegalic 
subjects. Luque RM, ed. Eur J Endocrinol. 2007;157(4):399-409. 
doi: https://doi.org/10.1530/EJE-07-0358

27. Fernandez A, Karavitaki N, Wass JAH. Prevalence of pituitary adenomas: 
a community-based, cross-sectional study in Banbury (Oxfordshire, 
UK). Luque RM, ed. Clin Endocrinol (Oxf ). 2010;72(3):377-382. 
doi: https://doi.org/10.1111/j.1365-2265.2009.03667.x

28. Mestron A, Webb S, Astorga R, et al. Epidemiology, clinical 
characteristics, outcome, morbidity and mortality in acromegaly 
based on the Spanish Acromegaly Registry (Registro Espanol 
de Acromegalia, REA). Eur J Endocrinol. October 2004:439-446. 
doi: https://doi.org/10.1530/eje.0.1510439

29. Sesmilo G, Webb S. Twelve years of the Spanish acromegaly registry: 
a historical view of acromegaly management in Spain. Endocrinol y Nutr. 
2010;57(2):39-42. doi: https://doi.org/10.1016/j.endonu.2010.01.003

30. Vandeva S, Andreeva M, Orbetsova M, et al. Epidemiological 
characteristics of acromegaly in the Bulgarian population. 
Endokrinologya. 2010;13(93):22-25.

31. Анциферов М.Б., Алексеева Т.М., Пронин В.С. Московский регистр 
больных акромегалией: отдаленные результаты наблюдения // 
Фарматека. — 2016. — № 16. — С. 62-66. [Antsiferov MB, 
Alekseeva TM, Pronin VS. Moscow register of patients with acromegaly: 
long-term follow-up results. Farmateka. 2016;16:62-66. (in Russ.)].

32. Покрамович Ю.Г., Древаль А.В. Анализ данных регистра больных 
акромегалией Московской области // РМЖ. — 2018. — Т. 26. — 
№ 1-1. — С. 17-22. [Pokramovich YuG, Dreval AV. Analysis of data 
from the register of patients with acromegaly in the Moscow region. 
RMZH. 2018;26(1-1):17-22. (In Russ.)].

33. Белая Ж.Е., Голоунина О.О., Рожинская Л.Я., и др. 
Эпидемиология, клинические проявления и эффективность 
различных методов лечения акромегалии по данным единого 
Российского регистра опухолей гипоталамо-гипофизарной 
системы // Проблемы эндокринологии. — 2020. — Т. 66. — 
№1. — С. 93-103. [Belaya JE, Golounina OO, Rozhinskaya LYa, et.al. 
Epidemiology, clinical manifestations and effectiveness of various 
methods of treatment of acromegaly according to the unified 

Russian register of tumors of the hypothalamic-pituitary 
system. Problems of endocrinology. 2020;66(1):93-103. (In Russ.)]. 
https://doi.org/10.14341/probl10333

34. Abreu A, Tovar AP, Castellanos R, et al. Challenges in the diagnosis 
and management of acromegaly: a focus on comorbidities. Pituitary. 
2016;19(4):448-457. doi: https://doi.org/10.1007/s11102-016-0725-2

35. Cannavò S, Ferraù F, Ragonese M, et al. Increased prevalence 
of acromegaly in a highly polluted area. Eur J Endocrinol. 
2010;163(4):509-513. doi: https://doi.org/10.1530/EJE-10-0465

36. Burton T, Le Nestour E, Neary M, Ludlam WH. 
Incidence and prevalence of acromegaly in a large 
US health plan database. Pituitary. 2016;19(3):262-267. 
doi: https://doi.org/10.1007/s11102-015-0701-2

37. Melmed S, Bronstein MD, Chanson P, et al. A Consensus Statement 
on acromegaly therapeutic outcomes. Nat Rev Endocrinol. 
2018;14(9):552-561. doi: https://doi.org/10.1038/s41574-018-0058-5

38. Reid TJ, Post KD, Bruce JN, et al. Features at diagnosis of 
324 patients with acromegaly did not change from 1981 
to 2006: acromegaly remains under-recognized and under-
diagnosed. Clin Endocrinol (Oxf ). 2010;72(2):203-208. 
doi: https://doi.org/10.1111/j.1365-2265.2009.03626.x

39. Knutzen R, Ezzat S. The Cost of Medical Care for the Acromegalic 
Patient. Neuroendocrinology. 2006;83(3-4):139-144. 
doi: https://doi.org/10.1159/000095521

40. Rosario PW, Calsolari MR. Screening for acromegaly 
by application of a simple questionnaire evaluating 
the enlargement of extremities in adult patients seen 
at primary health care units. Pituitary. 2012;15(2):179-183. 
doi: https://doi.org/10.1007/s11102-011-0302-7

41. Kosilek RP, Frohner R, Würtz RP, et al. Diagnostic use of facial 
image analysis software in endocrine and genetic disorders: 
review, current results and future perspectives. Eur J Endocrinol. 
2015;173(4):M39-M44. doi: https://doi.org/10.1530/EJE-15-0429

42. Miller RE, Learned-Miller EG, Trainer P, et al. Early 
diagnosis of acromegaly: computers vs clinicians. 
Clin Endocrinol (Oxf ). 2011;75(2):226-231. 
doi: https://doi.org/10.1111/j.1365-2265.2011.04020.x

43. Schneider HJ, Kosilek RP, Günther M, et al. A Novel Approach to 
the Detection of Acromegaly: Accuracy of Diagnosis by Automatic 
Face Classification. J Clin Endocrinol Metab. 2011;96(7):2074-2080. 
doi: https://doi.org/10.1210/jc.2011-0237

44. Wagenmakers MAEM, Roerink SHPP, Maal TJJ, et al. 
Three-dimensional facial analysis in acromegaly: 
a novel tool to quantify craniofacial characteristics 
after long-term remission. Pituitary. 2015;18(1):126-134. 
doi: https://doi.org/10.1007/s11102-014-0565-x

45. Aydin K, Turkyilmaz D, Ozturk B, et al. Voice characteristics 
of acromegaly. Eur Arch Oto-Rhino-Laryngology. 2013;270(4):1391-
1396. doi: https://doi.org/10.1007/s00405-013-2369-4

46. Schneider HJ, Sievers C, Saller B, et al. High prevalence 
of biochemical acromegaly in primary care patients with 
elevated IGF-1 levels. Clin Endocrinol (Oxf ). 2008;69(3):432-435. 
doi: https://doi.org/10.1111/j.1365-2265.2008.03221.x

47. Rosario PW. Frequency of acromegaly in adults with 
diabetes or glucose intolerance and estimated prevalence 
in the general population. Pituitary. 2011;14(3):217-221. 
doi: https://doi.org/10.1007/s11102-010-0281-0

48. Rosario PW, Calsolari MR. Screening for acromegaly in adult 
patients not reporting enlargement of the extremities, but 
with arterial hypertension associated with another comorbidity 
of the disease. Arq Bras Endocrinol Metabol. 2014;58(8):807-811. 
doi: https://doi.org/10.1590/0004-2730000003314

49. Suda K, Fukuoka H, Iguchi G, et al. The prevalence of acromegaly 
in hospitalized patients with type 2 diabetes. Endocr J. 
2015;62(1):53-59. doi: https://doi.org/10.1507/endocrj.EJ14-0254

50. Zoicas F, Kleindienst A, Mayr B, et al. Screening for Acromegaly 
in Patients with Carpal Tunnel Syndrome: A Prospective 
Study (ACROCARP). Horm Metab Res. 2016;48(07):452-456. 
doi: https://doi.org/10.1055/s-0042-100913

51. World Medical Association Declaration of Helsinki. JAMA. 
2013;310(20):2191. doi: https://doi.org/10.1001/jama.2013.281053

52. Prencipe N, Floriani I, Guaraldi F, et al. ACROSCORE: a new 
and simple tool for the diagnosis of acromegaly, a rare and 
underdiagnosed disease. Clin Endocrinol (Oxf ). 2016;84(3):380-385. 
doi: https://doi.org/10.1111/cen.12959

Проблемы эндокринологии 2021;67(1):20-30 Problems of Endocrinology. 2021;67(1):20-30doi: https://doi.org/10.14341/probl12699

https://elibrary.ru/item.asp?id=25124693
https://elibrary.ru/item.asp?id=25124693
https://elibrary.ru/item.asp?id=25124693
https://elibrary.ru/contents.asp?id=34193992
https://elibrary.ru/contents.asp?id=34193992
https://elibrary.ru/contents.asp?id=34193992&selid=25124693
https://elibrary.ru/item.asp?id=23650327
https://elibrary.ru/item.asp?id=23650327
https://elibrary.ru/item.asp?id=23650327
https://elibrary.ru/contents.asp?id=34078420
https://elibrary.ru/contents.asp?id=34078420&selid=23650327
https://elibrary.ru/item.asp?id=34941897
https://elibrary.ru/item.asp?id=34941897
https://elibrary.ru/contents.asp?id=34941889
https://elibrary.ru/contents.asp?id=34941889&selid=34941897
https://elibrary.ru/item.asp?id=35663870
https://elibrary.ru/item.asp?id=35663870
https://elibrary.ru/contents.asp?id=35663866
https://elibrary.ru/contents.asp?id=35663866&selid=35663870
https://elibrary.ru/item.asp?id=43791356
https://elibrary.ru/item.asp?id=43791356
https://elibrary.ru/item.asp?id=43791356
https://elibrary.ru/item.asp?id=43791356
https://elibrary.ru/contents.asp?id=43791344
https://elibrary.ru/contents.asp?id=43791344&selid=43791356
https://doi.org/10.14341/probl10333


ОРИГИНАЛЬНОЕ ИССЛЕДОВАНИЕ30  |  Проблемы эндокринологии / Problems of Endocrinology

Рукопись получена: 01.12.2020. Одобрена к публикации: 01.01.2021. Опубликована online: 30.01.2021.
The manuscript is received on: December 01, 2020. Recommended for publication on: January 1, 2021. Published online 
on: January 30, 2020.

AUTHORS INFO

*Пронин Вячеслав Сергеевич, д.м.н., профессор [Vyacheslav S. Pronin, MD, Professor of endocrinology];  
адрес: Россия, 125284, Москва, 2-й Боткинский проезд, д. 7 [address: 7, 2nd Botkinskiy proezd, 125284 Moscow, Russia]; 
ORCID: http://orcid.org/0000-0001-5045-798X; eLibrary SPIN: 6720-4948; e-mail: vspronin@yandex.ru

Анциферов Михаил Борисович, д.м.н., профессор [Mikhail B. Antsiferov MD, Professor];  
ORCID: https://orcid.org/0000-0002-9944-2997; eLibrary SPIN: 1035-4773; e-mail: ed@zdrav.mos.ru
Алексеева Татьяна Марковна [Tatyana M. Alekseeva]; ORCID: 0000-0003-0066-845Х; eLibrary SPIN: 2644-4484;  
e-mail: mamamarka@yandex.ru
Потешкин Юрий Евгеньевич, к.м.н. [Yuriy E. Poteshkin, PhD]; ORCID: https://orcid.org/0000-0001-9963-756X;  
SPIN: 3287-6744; e-mail: dr.yep@ya.ru
Мартынова Евгения Юрьевна [Evgeniya Y. Martynova]; ORCID: https://orcid.org/0000-0002-0681-4772;  
eLibrary SPIN: 4992-0837; e-mail: doctor.martynova@gmail.com
Чуброва Наталья Александровна [Natalya A. Chubrova]; ORCID: 0000-0002-0297-2810;  
eLibrary SPIN: 2710-3292; e-mail: arion-n@mail.ru
Жеребчикова Кристина Юрьевна [Kristina Y. Zherebchikova]; ORCID: 0000-0003-0292-5907;  
eLibrary SPIN: 3778-9625; e-mail: K.y.zherebchikova@gmail.com
Ионова Ольга Анатольевна [Olga A. Ionova]; ORCID: 0000-0001-5073-035Х; eLibrary SPIN: 7858-8508;  
e-mail: olgamkl8@gmail.com

FOR CITATION

Pronin VS, Antsiferov MB, Alekseeva TM, Ionova OA, Martynova EY, Poteshkin YE, Chubrova NA, Zherebchikova KY. 
Selective screening of patients with associated somatic diseases as a method of early detection of acromegaly. Problems of 
Endocrinology. 2021;67(1):20-30. doi: https://doi.org/10.14341/probl12699

ЦИТИРОВАТЬ

Пронин В.С., Анциферов М.Б., Алексеева Т.М., Потешкин Ю.Е., Мартынова Е.Ю., Чуброва Н.А.,  Жеребчикова  К.Ю., 
Ионова  О.А. Селективный скрининг пациентов с ассоциированными соматическими заболеваниями как 
 метод раннего выявления акромегалии // Проблемы эндокринологии. — 2021. — Т. 67. — №1. — С. 20-30. 
doi: https://doi.org/10.14341/probl12699

Проблемы эндокринологии 2021;67(1):20-30 Problems of Endocrinology. 2021;67(1):20-30doi: https://doi.org/10.14341/probl12699

mailto:ed@zdrav.mos.ru
mailto:olgamkl8@gmail.com
https://doi.org/10.14341/probl12699
https://doi.org/10.14341/probl12699



