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Abstract

Objective. Underlying the development of insulin resistance (IR), abdominal obesity (AO) to a large extent
determines the occurrence of both type 2 diabetes mellitus (T2DM) and arterial hypertension (HTN). Consequently,
obesity treatment has a pathogenetic significance. However, in T2DM there are certain associated difficulties.
Feasible methods in this group are the intra-gastric balloon (IGB) implantation and glucagon-like peptide-1
(aGLP-1) receptor agonists. The aim of the study was to compare the effects of IGB therapy and aGLP-1 therapy
on the various components of metabolic syndrome (including HTN) in T2DM patients. Design and methods.
The study involved 19 patients, aged from 18 to 65 years old, with obesity (BMI > 35 kg/m?), T2DM, AO, and
HTN. IGB (“MedSil”, Russia) was inserted in 10 patients, and subcutaneous injection of GLP-1 (exenatid) was
administered to 9 patients. At each visit (0, 2", 6™, 12, and 24™ week of research) anthropometric parameters,
systolic (SBP) and diastolic blood pressure (DBP), as well as the required number and dosage of hypoglycemic
and anti-hypertonic medication were assessed. At baseline and after 24 weeks of treatment, indicators of T2DM
compensation were assessed, and HOMA index was calculated. Results. After 24 weeks of treatment, there was
a decrease in BMI by 5,1 [2.4; 8,1] kg/m? (p < 0.0001), HbAlc by 1.1 [0.5; 2.0]% (p = 0.04), SBP by 17 [7.8;
26.3] mm Hg (p =0.003), DBP by 13.0 [6.5; 19.5] mm Hg (p = 0.000) in the IGB group, whereas in the aGLP-1
group BMI decreased by 3.4 [2.7; 4.1] kg/m? (p = 0.000), HbA1-by 1.0 [0.8; 1.9]% (p = 0.008), SBP —
by 20 [4.0; 33.0] mm Hg (p = 0.009), DBP — by 12.0 [1.5; 16.5] mm Hg (p = 0.003). However, the
differences between the groups were not significant (p > 0.05). Conclusions. Both the insertion of IGB
and aGLP-1 therapy resulted in a comparable decrease in BMI, HB1C, and BP level in obese patients
with T2DM.
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Pesrome

AKTyaJlbHOCTB. AOnoMuHanbHOE oxkrpeHne (AO) Kak OCHOBHasi MpUYHHA HHCYTHHOpe3ucTeHTHOCTH (MIP)
B 3HAUUTENBHON CTENICHH JAETEPMHUHUPYET pa3BUTHE caxapHoro nuabdera 2-ro tuna (CJ12) m aprepuanbHoii
runeprensun (Al'). B cBsa3u ¢ atum nedenne AO nmeet narorenernyeckoe 3HadeHue. CI0KHOCTH B pelIeHUN
JaHHOU MpoOsIeMbl BO3HUKAIOT y 00nbHBIX CJ12. YeranoBka BHyTprxkenynouHnoro 6amiona (BXXb) u repanus
aroHNCTaMH PELEeNTOpOB IItoKaroHomnomoonoro nentuaa-1 (al'TII1-1) oka3piBaloT BIUSHUE HA MATOTCHE-
TUYECKHE MEXaHW3MbI pa3BuThsi MeTtabonndeckoro cungapoma (MC). Lleab padoThl — CpaBHUTH BIUSHUC
tepanuu BXXB u al'TII1-1 na komnonentst MC y 6opHbIX C/12 11 oxrpenuemM. MaTepuaabl 1 MeToabl. B uc-
CJIeJIOBAaHUM Y4aCTBOBAJIM MYXUMHBI M KEHIIUHBI B Bo3pacTte oT 18 1o 65 net ¢ C/12, nnaekcom mMaccsl Tena
(MUMT) > 35 kr/m?, AO, AT. BXB («MenCun», Poccust) 6611 yctanosner 10 nanueHTam, moJKoKHOE BBEICHUE
al'TIII-1 (axcenatum) momydanu 9 yenosek. Ha kaxknom Buzute (0, 2, 6, 12 u 24 Henens uccieaoBaHus) o1le-
HHUBAJIUCH aHTpoTIoMeTpraeckue mokasarenu, UMT, ypoBens cucronmueckoro (CA/Jl) 1 auacTonnyeckoro
aprepuaibHoro gasienus (JAJl), Komu4uecTBO U 036l CAaXapOCHMKAIOIIUX U AHTUTUIEPTEH3UBHBIX
npernaparoB. McxoxHo u yepe3 24 Hemenn oleHUBaIUCh mokasarenn komnencanuu CJI, pacuer nnuexca
HOMA. Pesyabrarsl. Uepes 24 nenenu jedenus B rpynie BXXB nonyueno camwkenne UMT Ha 5,1 [2,4; 8,1]
kr/m? (p = 0,000), HbAlc na 1,1 [0,5; 2,0]1% (p = 0,04), CAd na 17 [7,8; 26,3] mm pT. cT. (p = 0,003), TAJ]
na 13,0 [6,5; 19,5] mm pT. cT. (p = 0,000), a B rpynme neuenus al TII1-1 ymensmenne UMT na 3,4 [2,7; 4,1]
kr/m? (p = 0,000), HbAlc na 1,0 [0,8; 1,9]1% (p = 0,008), CAJ] na 20 [4,0; 33,0] mm pT. cT. (p = 0,009), TAJT
Ha 12,0[1,5;16,5] mm pT. cT. (p = 0,003), oHAKO CTATUCTUYECKU 3HAUMMOM PA3HUIIBI MKy TPYIIIIaMH HE J10-
cturayTo (p > 0,05). BeiBoasbl. B pesynsrare yecranoBku BXXb u repanuu al TITI-1 orMevanock conoctaBuMoe
cHIkeHue Maccel Tena, HbA1 C u ypoBHS apTepuanbHOTO JaBieHus y nanueHToB ¢ CA2 u oxXupeHHeM.

Ki1ioueBble ci10Ba: oxxupeHne, caxapHblil AuadeT 2-ro THIIa, apTepHaibHas TUIIEPTEH3US, BHY TPHKEITYI0U-
HBIW OaJJIOH, aTOHUCTHI PEIEITOPOB TIIOKArOHOMIOI00HOTO MenTuaa- |

Jns yumuposanusi: Menvnukosa E. B., babenro A. FO., Hetimapx A. E. Brusinue 6aiioHupo8anusi dceiyoxka u mepanuu
A20HUCTMOM PEYenmopos 2N0KA2O0HON000OH020 NenMuUda-1 Ha apmepuanrbHyIo 2UNnepmeH3ulo u Opyeue KOMROHEHMbl Memado-
Jqudeckoeo cunopoma. Apmepuanvras eunepmensus. 2016;22(2):160—168. doi: 10.18705/1607-419X-2016-22-2-160-168.
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Introduction

Arterial hypertension (HTN) is highly common
in most of the developed countries being
diagnosed in 3045 % of the adult population.
In Russia HTN is found in 40.8 % of residents.
HTN is one of typical components of the
metabolic syndrome (MS). The following factors
play a key role in HTN development in patients
with the MS: abdominal obesity (AO), insulin
resistance (IR), and adaptive hyperinsulinemia
that lead to the development of endothelial
dysfunction, activation of the sympathoadrenal
and renin-angiotensin systems as well as increase
of sodium reabsorption [2]. As a rule, overweight
or obesity chronologically precedes HTN [3, 4].
Type 2 diabetes mellitus (DM2) is also closely
related to AO and HTN. AO, being the basis
of IR, highly determines the development of
both DM2 and HTN. Many studies showed
mutual exacerbation of DM and HTN. For
example, T.W. Gress et all, demonstrated twice
higher incidence of DM2 in hypertensive patients
than in patients with normal BP level over the
period of 6 years of follow-up (26.5 and 12 %,
respectively) [S]. V. V. Solomaa et all confirmed
that the HTN risk in patients with fasting glycemia
> 6.6 mmol/l was 1.71 times higher than in
patients with normal fasting glucose < 5.1 mmol/l
[6]. In the Framingham study, in patients with
DM, HTN was found more often (54 versus
38 % in patients without DM2, p < 0.001),
and blood pressure (BP) levels were higher. In
addition, the synergetic effect of DM and HTN
on the development of myocardial fibrosis and
nephropathy was found [7]. The increase in risk of
comorbid DM2 in patients with HTN, as already
mentioned, is determined by the IR syndrome
chronology. The reasons for the increase in
HTN incidence in patients with hyperglycemia
are more complex. HTN is multifactorial and is
triggered by the changes in the glucose level
such as oxidative stress leading to endothelial
dysfunction with the increase of vasoconstrictive
factors’ production and activation of the renin-
angiotensin and sympathetic nervous system.

As aresult, AO treatment in case of HTN and
DM2 is of importance for the pathogenesis. Today,
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because of the low effectiveness of life style
modification and the lack of effective medications
for treatment of obesity, alternative approaches
are investigated [8]. This issue is the most
challenging in DM2 due to the marked IR and the
deficiency in glucagon-like peptide-1 (GLP-1),
as recently shown. Safe and minimally invasive
treatment methods are intragastric balloon
(IGB) placement and treatment with agonists
to glucagon-like peptide-1 receptors (GLP-1a).
These methods are believed to have a positive
effect on the BP as well. For example, GLP-1a
acts through an increase in natriuresis, weight
loss and reduction of glycemia variability
accompanied by the reduction of oxidative
stress and its negative impact on endothelial
function and, consequently, BP level. Available
data confirm this hypothesis. Meta-analysis of
16 studies evaluated the effect of GLP-1a on
BP, both exenatide and liraglutide decreased the
systolic BP (SBP) and, to lower extent, diastolic
BP (DBP) as compared to placebo and other
blood glucose lowering medications (insulin
glargine, glimepiride, sitagliptin) [9]. As for the
effect of IGB on HTN, there are few studies that
showed BP decrease, but the authors did not
assess the relation between weight loss and BP
decrease [10, 17].

However, to our knowledge no study compared
these two methods, therefore the objective of our
work was to compare the effect of intragastric
balloon implantation and GLP-1a on different
MS components including HTN in patients with
DM2.

Design and methods

We enrolled 19 patients (11 women, 8 men)
aged 18 years and older, with DM2 and overweight,
body mass index (BMI) > 35 kg/m? in an open-
label comparative randomized prospective study.
The following exclusion criteria were applied:
uncompensated hypothyroidism, endogenous
hyperadrenocorticism, contraindications to IGB
placement (inflammatory diseases of the
digestive tract, including intractable esophagitis,
peptic ulcers, big hiatal hernias, Crohn’s
disease, malignant tumors of the digestive tract,
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esophageal varices of esophagus or stomach,
telangiectasias, congenital abnormalities of
the digestive tract (atresia, stenosis), throat
and esophagus strictures and diverticles,
history of stomach and intestine surgeries,
severe comorbidities, mental disorders,
alcohol and/or drug abuse, allergic response to
silicon, pregnancy and lactation) and GLP-1a
treatment (hypersensitivity, type 1 DM, diabetic
ketoacidosis, history of pancreatitis, severe
renal insufficiency (creatinine clearance <
30 ml/min), severe diseases of the digestive tract

with accompanying gastroparesis, children under
18 years old). At each scheduled visit (week 0, 2,
6, 12 and 24), anthropometric values, SBP and
DBP, quantity and doses of antihypertensive and
glucose-lowering medications were assessed.
At follow-up, patients with target levels of
BP/glycemia were allowed to reduce the
dose and/or the quantity of medications with
compulsory registration of these changes. At the
baseline and after 24 weeks, laboratory tests were
carried out to assess the metabolic management
of DM and HOMA-index calculation.

Table 1
PATIENT CHARACTERISTICS
Group 2
Parameter Gmunpzl l((I’GB)’ (GLP-1 Il)lAs), p
n=9
Age, years (Me [25; 75]) 54 [48; 61] 52 [48.5; 60] 0.787
BMI, kg/m? (Me [25; 75]) 44741, 51.7] 42.1[39;51.9] 0.397
WC, cm (Me [25; 75]) 139 [132.8; 147] 140 [115.5; 149] 0.427
HC, cm (Me [25; 75]) 131.5[128.3; 144.8] 134 [112.5; 147] 0.507
WC/HC (Me [25; 75]) 1.05[1.0; 1.1] 1.03 [0.96; 1.1] 0.521
WC Female, cm (Me [25; 75]) 140 [126.8; 151.8] 140.0 [114.5; 148.0] 0.481
WC Male, cm (Me [25; 75]) 138 [134.8; 145] 136.5 [118.3; 154.0] 0.777
HC Female, cm (Me [25; 75]) 139 [128.3; 151.5] 145.0 [115.5; 147.0] 0.516
HC Male, cm (Me [25; 75]) 130 [121.0; 132.3] 123.0 [111.3; 145.3] 0.905
WC/HC Female (Me [25; 75]) 1.03 [0.9; 1.1] 0.97 [0.94; 1.03] 0.428
WC/HC Male (Me [25; 75]) 1.091.03; 1.15] 1.08 [1.05; 1.12] 0.840
Fasting plasma glucose, mmol/L (Me [25; 75]) 7.8 [6.8; 8.8] 9.5[7.3;10.4] 0.049
HbAlc, % (Me [25; 75]) 7.816.8; 8.9] 8.4 [8.2; 8.8] 0.474
HOMA-IR (Me [25; 75]) 8.8 3.9; 11.2] 7.3 [4.9;9.2] 0.902
SBP, mm Hg (Me [25; 75]) 140 [132.8; 156.8] 152 [122.5; 158.5] 0.943
DBP, mm Hg (Me [25; 75]) 90.5 [85; 102] 93 [79.5; 98] 0.760
Sensitizer (metformin), % (n) 80 (8) 100 (9) 0.474
Secretagog (sulfonylurea drug, DPP4i), % (n) 40 (4) 55.6 (5) 0.656
Insulin, % (n) 40 (4) 22.2(2) 0.628
RAS inhibitor, % (n) 100 (10) 88.9 (8) 0.474
CA therapy, % (n) 30 (3) 0(0) 0.211
Diuretics, % (n) 50 (5) 33.3(3) 0.650
BB, % (n) 30 (3) 66.7 (6) 0.179
Centrally acting agents, % (n) 0(0) 22.2(2) 0.211

Note: IGB — intragastric balloon; GLP-1 RAs — glucagon-like peptide-1 receptor agonist; BMI — body mass index;

WC — waist circumference; HC — hip circumference; SBP — systolic blood pressure; DBP — diastolic blood pressure;
HbA 1¢c — glycosylated hemoglobin; HOMA-IR — Homeostasis Model Assessment of Insulin Resistance; SU — sulfonylurea;
DPP4i — dipeptidyl peptidase-4 inhibitors; RAS — renin-angiotensin system; CA — calcium antagonists; BB — beta-
blockers; p — significant differences between groups.



By the biased-coin approach all patients were
randomly assigned to one of 2 study groups. In
the first group (n =10, 4 men, 6 women), an IGB
(MedSil, Russia) was inserted with the help of an
endoscope. In the second group (n =9, 4 men,
5 women), a subcutaneous administration of
GLP-1a (exenatide in the initial dose 5 pg twice
daily, up to 10 pg twice daily after 2 weeks)
was added to the glucose-lowering therapy. All
patients signed an informed content to take part in
the study. The study protocol was approved by the
Ethics Committee of the V.A. Almazov Federal
North-West Medical Research Centre (protocol
No. 63 dated 14.04.2014). The baseline data of
both groups are given in Table 1.

All participants had abdominal obesity
(AO), HTN, DM2. In the group of GLP-1la
treatment, at the baseline, the fasting glucose
level was significantly higher (p = 0.049), other
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parameters including glucose-lowering and
anti-hypertensive therapy were comparable in
the groups. Obesity was diagnosed based on
the BMI value according to the World Health
Organization classification (World Health
Organization, 2000). BMI was calculated as
follows: body weight (kg)/body height (m)?*
For the assessment of obesity type, waist
circumference (WC) was measured with a
measuring tape in the horizontal plane midway
between the lower rib margin and the iliac
crest on the mid-axillary line. Abdominal type
of obesity was diagnosed according to the
recommendations of the International Diabetes
Federation (International Diabetes Federation,
2006), when WC equaled 94 cm for men and
80 cm for women or more. BP measurement was
carried out according to the recommendations of
the All-Russian Scientific Society of Cardiology

Table 2
ANTHROPOMETRIC DATA, CARBOHYDRATE METABOLISM,
INSULIN RESISTANCE AND BLOOD PRESSURE IN THE STUDY GROUPS
Group 1 (IGB), Group 2 (GLP-1 RAs),
n=10 n=9
Parameter
Baseline After 24 weeks p Baseline After 24 weeks p
BMI, kg/m? 44.7 39.4 42.1 39.3
(Me [25; 75]) [41; 51.7] [34.7; 46.9] 0.001 [39; 51.9] [36.3; 48.3] < 0.001
WC, cm 139 128 140 134.0
(Me [25; 75]) [132.8; 147] [120; 136] 0.001 [115.5; 149] [108.5; 142.5] <0.001
HC, cm 131.5[128.3; 126.5 0.05 134 130.0 <0.001
(Me [25; 75]) 144.8] [116.8; 133] [112.5; 147] [110.5; 142.0]
Fasting plasma
7.8 6.0 9.5 6.2

glucose, mmol/L ) ) 0.001 ] i 0.005
(Me [25:75]) [6.8; 8.8] [5.7; 6.4] [7.3; 10.4] [5.7;7.2]
HbAlc, % 7.8 6.5 8.4 7.4
(Me [25;75]) [6.8; 8.9] [5.6;7.1] 0.04 [8.2; 8.8] [5.9; 7.7] 0.008
HOMA-IR 8.8 4.1 7.3 33
(Me [25;75]) [3.9; 11.2] [3.0; 10.5] 0.823 [4.9;9.2] [2.2;4.2] <0.001
SBP, mm Hg 140 130.5 0.003 152 127.0 0.009
(Me [25; 75]) [132.8; 156.8] [120.8; 134.3] ' [122.5; 158.5] | [117.5;132.5] ’
DBP, mm Hg 90.5 80.0 93 80.0
(Me [25; 75]) [85; 102] [71.8; 83.3] 0-001 [79.5; 98] [77.5; 81.5] 0.003

Note: IGB — intragastric balloon; GLP-1 RAs — glucagon-like peptide-1 receptor agonist; BMI — body mass index;
WC — waist circumference; HC — hip circumference; HbAlc — glycosylated hemoglobin; HOMA-IR — Homeostasis
Model Assessment of Insulin Resistance; SBP — systolic blood pressure; DBP — diastolic blood pressure; p — significant
differences before and after treatment.
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Table 3
THE DYNAMICS OF ANTHROPOMETRIC DATA, CARBOHYDRATE
METABOLISM, BLOOD PRESSURE

Parameter Group_l (IGB), Group 2 (G_LP-l RAs), P

n=10 n=9 1-2
BMI, kg/m” (Me [25; 75]) 5.1[2.4; 8.1] 3.4[2.7;4.1] 0.084
WC, cm (Me [25; 75]) 10 [5.0; 14.3] 7.0 [6.0; 8.5] 0.179
HC, cm (Me [25; 75]) 4.5[2.0; 14.0] 4.0 [2.5;7.0] 0.245
iﬁ;‘;ﬁﬁﬁ;ﬁ%‘gﬁse 1.6 [1.0; 2.8] 2.210.9; 4.7] 0.371
HbAlc, % (Me [25; 75]) 1.1[0.5; 2.0] 1.0 [0.8; 1.9] 0.838
SBP, mm Hg (Me [25; 75]) 17.0 [7.8; 26.3] 20.0 [4.0; 33.0] 0.797
DBP, mm Hg (Me [25; 75]) 13.0 [6.5; 19.5] 12.0 [1.5; 16.5] 0.465

Note: IGB — intragastric balloon; GLP-1 RAs — glucagon-like peptide-1 receptor agonist; BMI — body mass index;
WC — waist circumference; HC — hip circumference; HbAlc — glycosylated hemoglobin A; SBP — systolic blood
pressure; DBP — diastolic blood pressure; A— differences compared to baseline value; p1-2 — differences between groups

1 and 2.

(ARSSC, 2013). HbAlclevel ( %) was determined
by means of affinity chromatography on the Bio-
Rad D-10 analyzer. Insulin (uIU/1) was assessed
by the immunoenzyme assay (ARCHITECT I
1000SR analyzer, Abbott, USA). Fasting plasma
glucose (mmol/l) was measured by the glucose
oxidase test (Cobas c311 analyzer, Roche,
Germany), then insulin resistance index was
calculated using the small homeostasis model —
HOMA (Homeostasis Model Assessment)
suggested by D.R. Matthews et all (1985). The
HOMA-IR was calculated as follows: fasting
glucose (mmol/l) x fasting insulin (uWU/ml)/22.5.
At each visit, taking into account the BP level
and data from the diary of glycemia self-control,
titration of antihypertensive and glucose-lowering
medications was carried out when necessary. At
the end of the study, for the data processing the
patients were divided into 2 groups: participants
were assigned to the first one if they needed
no reduction of the doses and/or quantity of
medications after 24 weeks, and patients with
reduced doses and/or quantities of medications
were assigned to the second one.

Statistical analysis

Statistical analysis was carried out with the
program Statistica v.7.0. Descriptive statistics
are shown as median and quartiles (25" and 75"
percentile). To assess the differences between

dependent samples, the non-parametric Wilcoxon
test was used. With the help of the Mann—Whitney
rank test, the differences of independent variables
was determined. Spearman relationship
(correlation) analysis was carried out. For the
comparison of nominal variables, x> (Fisher’s
exact test) was used. Differences were considered
significant at p-level < 0.05.

Results

All participants completed the study. In both
groups no complications were found during the
follow-up. After 24 weeks in both groups, BMI,
WC and hip circumference reduced (Table 2), but
no differences between the groups were found
(Table 3).

The carbohydrate metabolism in patients
of both groups was assessed by the fasting
glycemia and HbAlc. Significant improvement
was found in both groups (Table 2), but no
considerable differences between the first and the
second groups were shown (Table 3).

HOMA index decreased after 24 weeks
only in patients receiving GLP-1a (Table 2).

SBP and DBP decreased in both groups by the
end of the study (Table 2), without considerable
differences between the groups (Table 3).
Therefore, the number of antihypertensive
therapy after 24 weeks was reduced in 40 %
of patients who underwent gastric ballooning

165



Original article

Table 4
THE DYNAMICS OF BLOOD PRESSURE AFTER 24 WEEKS DEPENDING
ON THE GRADE OF ARTERIAL HYPERTENSION
Group 1 (IGB), Group 2 (GLP-1 RAs),
Parameter n=10 n=9
Grade 1 Grade 2 and 3 Grade 1 Grade 2 and 3
HTN HTN P HTN HTN P
ASBP, 10.5+9.0 29.5+13.7 0.028 15.5+13.9 31.0+19.0 0.2
mm Hg
ADBP, 8.8+64 19.8 £4.3 0.018 72+6.8 17.3+3.2 0.048
mm Hg
A SBP, % 72+58 17.8 £ 6.9 0.031 10.0£9.0 17.7+10.1 0.284
A DBP, % 95+6.9 18.8 £3.5 0.04 73+69 16.7+2.9 0.025

Note: IGB — intragastric balloon; GLP-1 RAs— glucagon-like peptide-1 receptor agonist; HTN — arterial hypertension;
SBP — systolic blood pressure; DBP — diastolic blood pressure; A— differences compared to baseline value; p— differences

before and after treatment.

and in 22.2 % of patients receiving GLP-1a, but
the difference was non-significant (p = 0.628).
The number and/or doses of glucose-lowering
medications were also reduced in 80 % of
participants after IGB implantation and in 44.4 %
patients receiving GLP-1a. Differences between
the groups were non-significant (p = 0.170).

Considering the evidence of more significant
BP decrease with GLP-1a treatment in patients
with more marked HTN at baseline, we also
carried out analysis in subgroups with various
HTN severity. Since HTN stage 3 was diagnosed
only in one patient in each group, subgroups with
HTN stage 2 and 3 were combined. In the gastric
ballooning group, more significant decrease of
both SBP and DBP was registered in the subgroup
with more severe HTN at baseline, unlike GLP-1a
group, where in the subgroup with more severe
HTN at baseline only DBP decrease was more
significant (Table 4).

Correlation analysis of weight loss and HTN
showed significant correlations in the gastric
ballooning group (for SBP, r = 0.695, p = 0.026;
for DBP, r=0.690, p=0.027), but not in the group
of GLP-1a (for SBP, r = —0.152, p = 0.696; for
DBP, r=0.027, p = 0.945).

Discussion

Our study showed comparable HTN decrease
and improvement in other metabolic indices (BMI,
WC, HbAI c) in patients with DM2 and obesity in
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both GLP-1a treatment and IGB implantation
[11-16].

Our findings are consistent with the results
of other studies demonstrating considerable BP
decrease with GLP-1a treatment in patients with
DM2, concomitant HTN and obesity/overweight.
One meta-analysis [9] indicated two important
features of these medications: firstly, the most
significant SBP decrease with GLP-1a treatment is
found in patients with the highest baseline BP;
secondly, BP decrease occurred well before
the weight loss, that is regarded by the authors
as an evidence of the leading role of the
mechanisms independent of body weight changes,
in particular, increase of natriuresis. In our
study, more substantial DBP decrease in patients
receiving GLP-1a with more severe HTN was also
found, and there was no correlation between the
weight loss and BP decrease.

According to the available data, gastric
ballooning causes both SBP and DBP decrease in
obese patients with HTN [10, 17]. We assessed
BP changes in patients with DM2, HTN and
obesity/overweight and found a comparable to
other studies BP decrease. There was a clear
association between weight changes and BP in
the intervention group. For example, N. Crea et
all (2009) found BP decrease associated with the
weight loss in IGB treatment group, at 6-month
follow-up after the balloon removal weight
gain and BP increase were found evidencing
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the association between BP reduction and body
weight with this treatment approach [18]. Our
study showed a positive correlation between
body weight changes and BP decrease in IGB
group. We assume that various mechanisms of BP
reduction develop in IGB and GLP-1a treatment.
Taking into account a more significant reduction
of antihypertensive and glucose-lowering therapy
after IGB implantation, this intervention method
may be a preferable treatment option for patients
with multi-agent therapy.

A limitation of this study is the small sample,
which requires careful interpretation of the
results.

Conclusions

IGB implantation and GLP-1a treatment have
comparable favourable effects on body weight,
glycemic control and BP in patients with DM2,
HTN and obesity/overweight. Patients with HTN
stage 2 and 3 show more marked SBP reduction.
BP changes after IGB implantation correlate
clearly with the weight loss, while in the GLP-1a
group there was no such correlation.
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