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SELECTIVE SCREENING OF PATIENTS WITH ASSOCIATED SOMATIC DISEASES

AS A METHOD OF EARLY DETECTION OF ACROMEGALY
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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.

KEYWORDS: acromegaly; diagnostics; selective screening.
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OBOCHOBAHME. Akpomeranusa siBNsSieTCA NOSIMOPraHHbIM UHBaNUAmsupyowmum 3abonesaHmem, 3gpdeKTMBHOCTb Neve-
HMA KOTOPOro HanpAMYto 3aBUCUT OT CBOEBPEMEHHOW ANArHOCTUKN. CKpbIToe TeYeHUe 1 3ano3asblil AnarHo3 NoBblWaloT
3KCNO3MLMIO NMATONOMMYeCKON rmnepcekpeLnn ropmMmoHa pocTa U MHCynMHonofaobHoro poctoBoro daktopa-1, cnocobcTrys
pa3BUTMIO B OpraHM3mMe Heo6paTUMbIX CUCTEMHBIX M METab0NTMYECKNX M3MEHEHWIA, HEFaTUBHO BIIMAIOLLMUX HA BbIXKBAEMOCTb.

LLEJ1b. KnnHnuyeckasa oueHKa ANarHOCTMYECKOrOo KOMIMAIEKCHOMO NOAX0AA C NCMONb30BaHMEM CENEKTMBHOIO CKpVHWHra anAa
BblABNEHNA CJZTy4ae€B aKpoMeraann y naumeHToB C COYeTaHHbIM COMAaTUYECKNMUA 3aboneBaHUAMM.

METO/bl. Anropntm AnarHoCTMUYeCKOro noncKka BKtoYan AByxXaTanHoe aHKeTUPOBaHMe, SKCNEPTHYIO OLIEHKY KITIMHUYeCKO-
ro ctatyca, npoBefeHve nabopaTopHOro U MHCTPYMeHTanbHoro obcnepoBaHuii. CtaumoHapHoe obcnenoBaHme BKIIOYaNo
NCMosib30BaHKe AOMOHUTENbHbIX 1aboPaTOPHO-NUHCTPYMEHTANIbHbBIX METOL0B 1 SKCMEPTHYIO OLIEHKY NMOyUYeHHbIX pe3ynb-
TaTOB C 3arofiHeHMEM aHKeTbl Bpayva. Mpn Habope 6onee 18 6annos nposoaunn 6onee cneynduyeckoe obcnenoBaHue:
[IByKpaTHOe orpejefieHre YPOBHA WMHCYNMHONOLOOHOro poctoBoro ¢aktopa-1, opanbHbIf MOKO30TONIEPaHTHbLIN TecT
C onpefeneHnemM BeNMUYUHbI HAAUPa FOPMOHa POCTa, MarHUTHO-Pe30HaHCHYo Tomorpaduio (MPT) ronoBHOro mo3sra c KoH-
TPaCTHbIM ycuneHnem. lnarHo3 «akpomeranmsa» CTaBUAN Ha OCHOBaHWUW aHKETHbIX JaHHbIX, SKCMEPTHOM OLIeHKN KNUHUYe-
CKOrO CTaTyca, pe3ynbTaToB N1abopaTopHOro 1 MHCTPYMEHTaNIbHOro obcnefoBaHun.

PE3YJIbTATDbI. MpoBegeHHoe no 6anibHOW cucTeMe aHKeTUpPoBaHUe 1249 GOJbHBIX, UMEBLUMX COYETAHHbIE CUCTEMHbIE
1 OOMEHHblE HapyLLEHWS, MO3BOJIMIIO 3aN0403PUTb akpomeranuio y 367 nauueHToB (29,4%). Vim 6bino npeanoxxeHo fanb-
Helwee o6cnefoBaHVe. boNbLWMHCTBO 13 HMX paHee HabngaNnch y CreunanrcToB No NOBOAY caxapHoro amabeTa (79,3%)
WS NaTONIOTUU WNTOBUAHON Xene3bl (10%). B pe3ynbTaTe cTayuoHapHoro obcnegoBaHns 329 nauneHTtoB y 35 (10,6%) 6onb-
HbIX OblI0 OTMEYEHO MOBbILLEHUE B KPOBU YPOBHA MHCYNTMHOMNOAOOHOIO pocToBoro ¢paktopa-1.Y 19 60sbHbIX CTOMKOE Mno-
BbILLEHME ero ypPOBHA COYETANIOCh C OTCYTCTBMEM NOAABEHMA FOPMOHa pocTa MeHee 0,4 HI/M Ha GOHe Harpy3Ku FoKO30M.
Mpu npoegeHun MPT y 9 605bHbIX 6biN1a BbiSIBNEHA afieHOMa rMnodu3a (y 2 — MUKpoageHoMa Uy 7 — MaKpOoageHoMa).

3AKJTIOMEHUE. B pe3ynbTate npoBefeHHOro nccnegosaHna 1249 naumeHTos (cpeaHun Bospact 58+13 neT) ¢ Hanuunem
CoNyTCTBYIOWMX 3ab0neBaHNn 06Hapy»KeHO 9 BrepBble BbIABNEHHbIX O0SIbHbIX aKpoMeranuveii, KOTopbiM 6bl1I0 Ha3HaueHo
afieKBaTHoe NleyeHve. BHeipeHre TEXHONOIMM CeNeKTNBHOIO CKPUHMHIA B NPaKTKY paboTbl SHOOKPUHOMNOra NO3BOAUT No-
BbICUTb 3$PEKTUBHOCTb [MAarHOCTMYECKOro Noncka 60sbHbIX akpoMeranuen, oLeHNTb PacnpoCcTpaHeHHOCTb 3aboneBaHnA

B Poccnn n ﬂOTp86HOCTb B CI'Ieu,VIaJ'II/I3I/IpOBaHHOVI MeANLMHCKOW NOMOLLN.

KJTKOYEBBIE CJIOBA: akpomezanus; 0UuazHOCMUKA; ce/leKMuUBHblli CKPUHUHe.

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].
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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].
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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-GP 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 tointernational 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

Table 1. Prevalence of acromegaly according to various national registers

Number of cases of ambulations

Countries (per 1 million population)
Belgium 21-125
Bulgaria 48
Brazil >0
Great Britain 86
Germany 70
Spain 16-76
Italy 26-210
Poland 79
Portugal 128
Russia 315
the USA 78-182
Uzbekistan 14
Finland 120
France 40-130
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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 [371].

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

Problems of Endocrinology. 2021;67(1):20-30
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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-
tographicimages 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 PW. 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
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(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 Russiain 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 LLM. 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.

Problems of Endocrinology. 2021;67(1):20-30
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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

Table 2. Questionnaire for the patient with suspected acromegaly

OPUTMHAJIbHOE NCCNEAOBAHUME

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);

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

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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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 0 1
output, diastolic, systolic dysfunction
Ultrasound of the thyroid gland: increase in volume, the presence of palpable 0 1
abnormality
Medical ultrasound of the abdominal organs: increase in the size of internal 0 1
organs, the presence of cysts, sclerotic tissue changes
Total
ND - No Data.
« determination of the basal GH level and the value of the GH Contrast-enhanced brain MRI was performed

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).

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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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 consente. 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%).

Table 4. Sex-age-specific characteristics of patients

OPUTMHAJIbHOE NCCNEAOBAHUME

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

Anincrease 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

Characteristics With a(:‘r::; egaly Withom(x::;rzcz)r)negaly 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)
2(22.2) 52(16.3) 54 (16.4)

Men, n (%)

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
(Cl) 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 PW.
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
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Fig. 1. Receiver operating characteristic curve based on the discriminant
analysis model.

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 PW. 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 PW. 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
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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.
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