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HYPERTRIGLYCERIDEMIC WAIST PHENOTYPE: A MARKER OF CARDIOMETABOLIC RISK
IN PATIENTS WITH ARTERIAL HYPERTENSION

Hypertriglyceridemic waist phenotype in patients with arterial
hypertension was examined. Patients were categorized into 3 pheno-
type groups based on waist circumference means and plasma triglyc-
eride levels: group 1 included patients (n=10) with normal waist cir-
cumference (< 9ocm in men and < 85 c¢cm in women) and elevated
plasma triglyceride levels (= 1.7 mmol/1); group 2 included patients
(n=25) with increased waist circumference (= 90 ¢cm in men and > 85
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suggest that hypertriglyceridemic waist phenotype is a simple and
inexpensive marker to help identify patients with high cardiometabol-
ic risk profile, and also can be used as a simple screening approach to
predict development of type 2 diabetes mellitus.
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Objective. Cardiovascular disease (CVD) has been a leading cause of morbidity and mortality
all over the world. Epidemiologic and metabolic studies found strong association of obesity, especially
of abdominal type of body fat distribution, to metabolic and cardiovascular pathology. Metabolic syn-
drome (MS) — a cluster of abdominal obesity, impaired glucose tolerance, dyslipidemia, and arterial
hypertension is closely associated with further development of type 2 diabetes mellitus (type 2 DM)
and CVD, and therefore has been used to identify subjects with high cardiometabolic risk [1-3]. There
is increasing evidence that hypertriglyceridemic waist phenotype is stronger and more valid marker of
cardiovascular risk and a better predictor of CVD than MS [4,5]. Therefore, we examined hypertriglyc-
eridemic waist phenotype in patients with arterial hypertension.

Design and methods. 104 men (n=45, 43.3 %) and women (n=59, 56.7 %) aged 32-80 years
with arterial hypertension were examined. Systolic blood pressure (SBP) and diastolic blood pressure
(DBP) levels were measured twice after 5-minute rest in a sitting position using standardized mercury
sphygmomanometer; than average mean of two measurements were calculated and used as a blood
pressure level. Anthropometric measurements include: body weight using digital scales and recorded
to the nearest 0.1 kg. The patient’s height was measured using tape meter. Body mass index (BMI) was
calculated as weight in kilograms divided by the square of the height in meters (kg/m2). Waist circum-
ference was measured at the umbilicus level, using a tape meter. Fasting blood samples were collected
for measurements of carbohydrates profile: glucose, insulin, HbAc1 plasma levels, and lipid panel. Cir-
culation plasma levels of proinflammatory cytokine — interleukin-18 (IL-18) and anti-inflammatory
cytokine — interleukin-10 (IL-10) were detected by ELISA. A hypertriglyceridemic waist phenotype was
defined as an elevated waist circumference > 90 cm in men and > 85 cm in women along with an ele-
vated plasma triglyceride content > 1.7 mmol/l.

Results. Patients were categorized into 4 phenotype groups based on waist circumference
means and plasma triglyceride levels. There were only 3 patients who had normal waist circumference
and normal triglyceride levels. Therefore, were excluded them from the study and continue statistical
analysis in 3 phenotype groups based on hypertriglyceridemic waist phenotype criteria: group 1 in-
cluded patients (n=10) with normal waist circumference (< 9ocm in men and < 85 cm in women) and
elevated plasma triglyceride levels (= 1.7 mmol/l); group 2 included patients (n=25) with increased
waist circumference (= 90 c¢cm in men and > 85 cm in women) and normal triglyceride level
(< 1.7 mmol/1); group 3 include patients (n=66) with increased waist circumference (> 90 cm in men
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and > 85 cm in women) and increased plasma triglyceride levels (= 1.7 mmol/l) that is with hypertri-
glyceridemic waist phenotype.
Our results suggest that the most of examined patients with arterial hypertension have hyper-
triglyceridemic waist phenotype. The baseline characteristics of the 3 groups are summarized in Table.
There were no statistically significant differences in patient’s age among comparison groups.
Patients of group 3 with hypertriglyceridemic waist phenotype had longest duration of arterial hyper-
tension, and the highest blood pressure levels as compared with group 1 and group 2 (p<0.05 in all

cases).
Table

Baseline characteristics of the patients with arterial hypertension based
on hypertriglyceridemic waist phenotype

Gr(_)up 1 Group 2 Grqup 3
o Normal waist mrqumfer— Elevated waist circumfer- Elevated waist circumfer-
Characteristic ence / elevated triglycer- ence / normal ence / elevated
ide levels triglyceride levels n=25 triglyceride levels
n=10 n=66

Age, years 51.18+3.09 62.72+1.13 56.98+0.88
Hypertension duration, 6.36+1.24 9.68+1.28 10.00+0.98
years

SBP, mmHg 142.91+0.99 159.44+3.23 166.50+1.83
DBP, mmHg 01.64+0.93 100.32+1.48 100.89+0.94
Height, m 1.7240.02 1.66+£0.02 1.70£0.01
Body mass, kg 72.18+3.08 84.16+2.81 89.15+1.72
BMI, kg/m?2 23.95+0.91 30.21£1.00 31.05+0.61
OoT 79.45+1.90 104.04+2.19 104.38+1.34
IL-18, pg/ml 167.73+7.21 172.40+£5.61 178.97+2.38
IL-10, pg/ml 87.44+2.03 77.97£1.07 88.79+0.64
Glucose, mmol/1 5.14+0.31 5.92+0.35 6.95+0.12
Insulin, mkU/ml 12.52+2.79 12.31£1.41 14.66+0.95
HOMA 2.90£0.70 2.95+0.33 3.32+0.27
FIRI 2.64+0.64 2.902+0.38 3.04£0.25
HbA1c, % 5,74+0,38 7,18+0,49 6,12+0,20
Total cholesterol, mmol/1 6.08+0.49 4.58+0.13 5.95+0.17
Triglyceride, mmol/1 2.8240.13 0.99+0.06 2.71+0.05
HDL cholesterol, mmol/1 1.04£0.09 1.27+0.03 1.12+£0.04
LDL cholesterol, mmol/1 3.76+0.41 2.87+0.11 3.60+0.14

Patients of group 3 characterized by higher body mass and BMI means than patients with low-
er waist circumference and plasma triglyceride levels.

A growing body of evidence suggests that MS is associated with a chronic, low-grade inflam-
mation and that several pro-inflammatory cytokines are elevated in parallel with an increasing number
of MS components, whereas anti-inflammatory cytokines are consistently lower. IL-18 is a member of
IL-1 superfamily, in several studies has been associated with obesity, insulin resistance, arterial hyper-
tension, and dyslipidemia that are with components of MS [6,7]. In our study plasma IL-18 levels were
statistically significant highest (p<0.05) in group 3 hypertensive patients with hypertriglyceridemic
waist phenotype (Fig. 1).
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Figure 1. Plasma IL-18 levels in patients with arterial hypertension based
on hypertriglyceridemic waist phenotype

Anti-inflammatory cytokine — IL-10 is also involved in pathogenesis of cardiometabolic disor-
ders. The results of several studies show that circulating level of potent anti-inflammatory cytokine IL-
10 are elevated in obese women and that low IL-10 levels are associated with MS. Our result showed
highest IL-10 plasma levels in group 3 hypertensive patients with hypertriglyceridemic waist pheno-
type (Fig. 2), but these differences were statistically insignificant (p>0.05).
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Figure 2. Plasma IL-10 levels in patients with arterial hypertension based
on hypertriglyceridemic waist phenotype

Patients in group 3 had significantly higher fasting plasma glucose, insulin levels, and means
of insulin resistance index HOMA and FIRI (p<0.05) compared with patients in group 1 and group 2
that confirmed results of previous studies which showed predictive role of hypertriglyceridemic waist
phenotype in development of type 2 diabetes mellitus.

Plasma total cholesterol and LDL cholesterol levels were higher, and HDL cholesterol levels
were lower in group 3 and group 1 as compared with group 2 patients with arterial hypertension.

Conclusions. The result of our clinical study of patients with arterial hypertension showed
that hypertriglyceridemic waist phenotype was associated with elevated SBP, DBP levels; increased
body mass, BMI; increased pro-inflammatory cytokine — IL-18 activity; highest glucometabolic risk
and atherogenic metabolic risk profile.

In conclusion, our results can suggest that hypertriglyceridemic waist phenotype is a simple
and inexpensive marker to help identify patients with high cardiometabolic risk profile, and also can
be used as a simple screening approach to predict development of type 2 diabetes mellitus.
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TUNEPTPUINIMLEPHAEMUYECKON TANMH GEHOTHN:
MAPHEP RAPIHOMETABGONMYECHOI0 PACKA
Y AUKEHTOB C APTPHAINIbHON THNEPTEHSHEN

VizyueHOo (heHOTUI IMIEPTPUTIUIEPUZEMUYECKON Taiuu y 6OJIb-
HBIX C apTePUATIbHOU rumnepTeH3ued. BosbHBIX pa3aenuau Ha TpU GEHOTH-
MIMYEeCKUe TPYIIbl HA OCHOBAaHUU 3HAYEHUH OKDPY>KHOCTH TaJIMH U YPOBHA
TPUIJIULIEPU/IOB: B 1 TPYIIy BOIUIM TaleHTHl (N=10) ¢ HOPMaJIbHOU
OKPY>KHOCTBIO TaIMH (< Q0 CM Y MYKUUH U < 85 CM y JKEHII[UH) U IOBbI-
IIEHHBIM YPOBHEM TPHUIJIMIIEPHU/IOB B I1a3Me (= 1,7 MMOJIb/J1); BO 2 TPYIIILY
BolLTH GOJIbHBIE (N=25) C YBEJIMUEHHOU OKPYKHOCTBIO TaJWH (= 90 €M y

T.B. AILEVIIOBA MY>KYUH U > 85 CM y JKEeHIIUH) U HOPMAJIbHLIM YPOBHEM TPUIJIMIIEPUIOB

(< 1,7 MMoOJIB/JT); 3 TPyIIa COCTOsIA U3 MANKEHTOB (N=66) C MTOBBIIIIEHHBIM
0.H. KOBANEBA [TOKa3aTesIeM OKPYKHOCTH TaJIMK (= Q0 CM Y MY>KUMH U > 85 CM Y JKEHIIUH)
M.A. CAEQ U TIOBBILIIEHHBIM YPOBHEM TPHUIIHIEpU0B (= 1,7 mmol/l) To ectb ¢ deHo-

THIIOM T'HIIEPTPUIINIEPUIEMITYEeCKOH TaTHH.
PesysibTaThl HaIlero KJIMHUYECKOTO HCCIIEZIOBAHUE ITOKAJIHM, YTO

Xapvroeckuil ”

HOUUOHAABLHDLL ¢eHOTHUNT TUIEPTPUIIUIIEPUAEMIUYEeCKOU TaJIUU aCCOLMHUPOBAH C IIOBBI-

MeduuuncKuii meHHbIM ypoBHeM CAJl, JIA/l; c yBenuueHueMm maccsl Tesa, UMT; yeunenu-

yHueepcumem, €M aKTHUBHOCTH IIPOBOCIATUTEIFHOTO ITUTOKHHA — WJI-18; HanboJsiee BbICO-

Yxpauna KHUM IJIIOKOMETa0OJIMYeCKUM DPHCKOM M aTePOTeHHBIM MeTabOoInYecKuM
q puckoMm. Hamu pe3ysibTaThl MOTYT CBUJIETEIBCTBOBATH O TOM, YTO (DEHOTHII

e-maul:

TUIIEPTPUTIHIEPUEMUYECKON TaaHK SBJSETCA IIPOCTHIM M JIOCTYITHBIM
MapKepoM, [IOMOTAIOIINM BbISIBJIATH MAIIMEHTOB C BBICOKUM KapAnOMeTabo-
JINYECKUM DPHCKOM, a TaKyKe, MOXKeT OBbITh HCIIOJIB30BAH B KAUeCTBE He
CJIOKHOTO CKPUHUHIOBOTO IIOJXOZa ISl NpeAyNpexAeHHUsl Pa3BUTUA ca-
xapHoro auabera 2 THIA.
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