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Objective. To work out the index for diagnosing non-alcoholic fatty liver disease (NAFLD) in women with
metabolic syndrome (MS) in postmenopause using generally available markers.

Materials and methods. 62 females with NAFLD and MS in early postreproductive period took part in the
study. They were compared to 24 relatively healthy females not suffering from obesity in postmenopause. The
average age of the patients was 49,9 + 1,1. Hepatic steatosis was diagnosed by ultrasound examination. The
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mathematic model of hepatic steatosis index (HSI) calculation included: body mass index (BMI), waist size
(WS), triglycerides and low-density lipoproteins (LDL).

Results. BMI and WS in patients with MS and NAFLD in postmenopause were considerably more than in
relatively healthy women. Hypertriglyceridemia and an increase of LDL in blood serum were noted in pa-
tients with steatosis. Biometric and laboratory data were included in the mathematical formula which al-
lows to calculate HSI. With HSI 0,5 and more NAFLD is diagnosed in women in post menopause, when HSI
is lower than 0,5 it is not diagnosed. Indicators of sensitivity and specificity of the method were 984 % and
95,85 % respectively.

Conclusions. The minimally invasive method suggested above allows to reveal hepatic steatosis in fe-
males with MS in eatly postreproductive period. High diagnostic characteristics of the method are worth
mentioning, as well as the possibility to be widely used thanks to simple biometric and laboratory data
employed.

Keywords. Non-alcoholic fatty liver disease, hepatic steatosis, steatosis index, menopause.

Ileab. Pa3paboraTh MHAEKC I JUATHOCTUKU HEAJIKOTONbHON XUPOoBOH 6one3nu neuenu (HAXKDBII) y
JKEHIIUH ¢ META60MMYeCKUM cuHAPOMOM (MC) B IOCTMEHONAY3€ € UCHOIb30BAHUEM OOLIENOCTYIIHBIX
MAapKEPOB.

MaTepuaasl 1 METOABL. B vccrenoBaniy mputsity yaactre 62 maruentku ¢ HAXKBIT u MC B pammem mo-
CTPENPOYKTUBHOM NIEPUOJIE, CPEAHUI BO3pacT 49,9 + 1,1 roia, U 24 OTHOCUTENBHO 3[0POBBIC KEHIUH 6€3
OXUPEHUA B OCTMEHOIIAY3€, KOTOPBIE COCTABWIYN IPYIIY CPABHEHUA. JUAarHo3 CTeaTo3a IedyeHu ObUI MO-
CTABJIEH METOZOM Y/IBTPA3BYKOBOIO MCCIEAOBAHUA. B MATEMATUIECKYIO MOJE/Ib PACUETA MHJECKCA CTEATO3d
nevyeny (MCIT) neyeny 6bUt BKIIOYEHBI CIEAYIOMUE TapAMETPBL: UHAEKC Macchl Tena (MMT), obbem Tamuu
(OT), purmuauepuzp! (1T) 1 munonporenas HU3KoH mwiotHocTy (JIITHIT).

Pesyabrarer. UMT u OT y naruentok ¢ MC u HAJKBIT B nocTMeHOMay3€e GbUIA 3HAYNUMO BBILIE, YEM B IPYII-
ne cpasHenus (p = 0,001 u p = 0,001 cooTBETCTBEHHO). TaKke Y KEHIIUH CO CTEATO30M PErMCTPHPOBAIACh
runeprpurmnepuaemusd 1 noseiuenue JIIMTHIT B ceiBOpOTKe KpoBu. MccneyeMble GMOMETPUYECKHE U 1a00-
PAaTOPHBIE MOKA3ATENN OBUIM BKIIOYEHB! B MATEMATHYECKYIO (POPMYITY, O3BOMAIONYIO paccuutats UCIL Ilpu
snauenun KCII, pasaoM 0,5 u 6onee, Auarnoctupyior Haamurue HAYKBIT y KeHIIMH B IOCTMEHOMAY3€E, IPU
UCIT menee 0,5 — orcyreraue. [1okazateny 9yBCTBUTENBHOCTH U CIIENU(PUYHOCTH METO/IA COCTaBWIN 984 1
95,8 % COOTBETCTBEHHO.

BoiBogbl. [IpEANOKEHHBIN MATOMHBA3UBHEIA METO/, IIO3BOMAET BBIABUTD CTEATO3 MEYEHU Y JKeHIMH ¢ MC B
PaHHEM MOCTPENPOAYKTUBHOM HEpUOAE. CTOMT OTMETUTh BBICOKHE JUATHOCTHYECKUE XaPAKTEPUCTUKH
IPEAIAraeEMOIO METOAA U €r0 AOCTYIHOCTD JUIA IMHMPOKOTO IPUMEHEHUH, TAK KAK MCHOMb3YIOTCA NMPOCTHIE
OMOMETPUYECKUE U JIAGOPATOPHBIE [TOKA3ATEIH.

KiroueBbie c10Ba. HeankoronbHas sxupoBas 60J1€3Hb IEYEHH, CTEATO3 TIEYEHH, HH/EKC CTEATO34, MEHOIIAY32.,

INTRODUCTION signs in a patient indicates a high NAFLD

risk, and therefore, routine screening exa-

Metabolic syndrome (MS) and associ-
ated nonalcoholic fatty liver disease
(NAFLD) present pathologic manifesta-
tions and diagnosis that are in the area of
interest of almost every therapeutic spe-
cialist. The presence of MS and/or obesity

mination of this group of patients is reco-
mmended to identify NAFLD. Postmeno-
pausal women, especially those not taking
hormone replacement therapy, are at risk
for NAFLD. Hypoestrogenism leads to obe-
sity, which is recorded in more than half of
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postmenopausal women [1-3]. Liver stea-
tosis is detected in 60 %75 % of patients
aged 40-50 years with metabolic disorders.
Some reports showed that postmenopausal
women develop liver fibrosis faster than
premenopausal women and men [4].

According to the clinical guidelines for
the management of NAFLD patients, ultra-
sound is used for detecting liver steatosis
[5; 6]. Ultrasound was found to detect stea-
tosis in only 12 %-20 %, and its accuracy
may decrease in morbidly obese patients
[7]. Moreover, liver biopsy with a morpho-
logical study of the specimen may be con-
ducted to diagnose steatosis. However, the
use of this method in widespread clinical
practice is limited owing to its invasiveness
and risk of complications. Currently, non-
invasive and minimally invasive diagnostic
methods of NAFLD using laboratory mark-
ers are preferred [5; 8].

The development of new accessible
diagnostic methods for NAFLD continues,
which should facilitate screening for liver
steatosis in patients primarily from risk
groups including women of post-repro-
ductive age.

The study aimed to develop an index
for diagnosing NAFLD in postmenopausal
women with MS using publicly available
markers.

MATERIALS AND METHODS

The study included 62 post-repro-
ductive patients with NAFLD and MS, with
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a mean age of 499 + 1.1 years, and
24 relatively healthy nonobese postmeno-
pausal women who comprised the com-
parison group. Written informed volun-
tary consent was obtained from all study
participants. Liver steatosis was diagnosed
by ultrasound.

The mathematical model for calculat-
ing the hepatic steatosis index (HSI) in-
cluded the following parameters: body mass
index (BMI), waist circumference (WC),
triglyceride (TG) levels, and low-density
lipoproteins (LDL). The blood serum con-
centrations of TG and LDL were determined
using a Landwind LW C200i analyzer
(Shenzhen Landwind Industry Co. Ltd,
China) with kits from Vector-Best (Novosi-
birsk, Russia).

The constant and coefficients for this
equation were calculated using the multi-
ple regression method. The indicator of the
presence of liver steatosis according to
liver ultrasound was used as the dependent
variable.

RESULTS AND DISCUSSION

BMI and WC in postmenopausal pa-
tients with MS and NAFLD were signifi-
cantly higher than those in the compari-
son group (p = 0.001 and p = 0.001,
respectively). Hypertriglyceridemia and
increased LDL in the blood serum were
recorded in women with steatosis. Various
studies have reported dyslipidemia in
50 %-80 % of NAFLD patients [7; 9].
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The studied biometric and laboratory
indicators were included in the following
equation used to calculate HSI":

HSI=~14672 + 0.0096 - BMI +
+0.0151 - WC+0.0157 - TG + 0.1406 - LDL.

NAFLD is diagnosed in postmenopausal
women when the HSI value is 0.5, whereas
an HSI of <0.5 indicates that NAFLD is ab-
sent. The predictive value of each model
parameter was assessed using the area un-
der the ROC curve (AUC) scale (Figure).

The sensitivity and specificity of the
method were 984 % and 95.8 %, respectively.
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Fig. ROC curve for liver steatosis index scores

In recent decades, several tests (indi-
ces) for diagnosing NAFLD have been
proposed, and biochemical, clinical, and
biometric indicators are used for their
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calculation. For example, HSI is calculated
using sex, presence/absence of diabetes,
BMI, and transaminase ratio. The sensitiv-
ity and specificity of HSI are 93.1 % and
92.4 %, respectively. Another example is
the fatty liver index (FLI), which includes
TG and gamma glutamine transferase
concentrations, BMI, and WC. If FLI is
<30, nonalcoholic hepatic steatosis is
ruled out; an FLI between 30 and 60 indi-
cates possible nonalcoholic hepatic stea-
tosis; and an FLI >60 confirms nonalco-
holic hepatic steatosis. The method has
good diagnostic sensitivity (87 %), but low
specificity (64 %). Furthermore, the Stea-
toScreen test has good diagnostic charac-
teristics, and its calculation equation in-
cludes 10 blood parameters and biometric
data, which limits its use in clinical prac-
tice [5; 6; 10]

The threshold wvalues of the tests
included in the mathematical model were
determined to rule out NAFLD: 25.8 for
BML, 79 c¢cm for WC, 0.95 mmol/l for TG,
and 3.15 mmol/l for LDL The proposed
minimally invasive method can be used to
detect liver steatosis in women of early
post-reproductive age with MS. The high
diagnostic characteristics and availability for
widespread use of the proposed method
should be noted, since simple biometric and
laboratory indicators are used.

CONCLUSIONS

1. An index has been developed for
diagnosing NAFLD in postmenopausal
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women using publicly available markers
(BMI, WC, TG, and LDL) and showed high
diagnostic characteristics. The presence of
NAFLD is confirmed in postmenopausal
women when the HSI is =2 0.5 and its ab-
sence with HSI < 0.5.

2. The threshold values of tests included
in the mathematical model were calculated
to rule out NAFLD in this category of
patients.

3. The use of the proposed minimally
invasive and accessible method will ensure
early detection of fatty changes in the
liver in this risk group, enabling prompt
treatment.
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