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A ROVID TAVU, HIPOKALORIAS, MAGAS ROST - ES FEHERJETARTALMU DIETA JAVITJA
A MAJSZTEATOZISAT A CAP (CONTROLLED ATTENUATION PARAMETER) ERTEKELES
SZERINT

Célok: a nem alkoholos zsirmaj az egyik legelterjedtebb méjbetegség, ami noveli a fibrosis és cirrhosis kocka-
zatat. A jelenlegi standardkezelés az életmodbeli intervencidkra fokuszal. A tanulmany elsédleges célja annak
értékelése volt, hogy a rovid tavu, alacsony kalériatartalmu étrend hatasait vizsgaljuk a maj szteatdzisara,
a CAP (controlled attenuation parameter) hasznélataval.

Modszer: a prospektiv megfigyeléses tanulmanyban 60 zsirmajas pacienst ellenériztek a hipokalérias, magas
rost- és fehérjetartalmu diéta alatt, mely soran 1000 kaloriat fogyasztottak naponta. A kiindulaskor, és 14
nap utan is mérték a maj zsirtartalmat a CAP-t haszndlva tranziens elasztografidval, testosszetétel és bioe-
lektromos impedancia analizissel, szérum majfunkcids tesztekkel és lipid profilokkal, standard klinikai kémiai
vizsgalatokat alkalmazva.

Table 1 HEPAFAST nutrian! composition
Per 100 g of Per 30 g of powdered
powdered product in 350 ml
product milk (fat content 1.5%)
Energy and nutrient content
Energy 324 keal (1,359 kJ) 262 keal (1,100 kJ)
Fat 480 700
Saturated fat 159 3649
Total carbohydrate 580 18.0¢g
Sugar 3549 18.09
Fiber 24.0q 700
Protein 51.09 27.09
Sodium 101 mg 195 mg
Key ingredients
L-camitine 2,000 mg 600 mg
Taurine 2,000 mg GO0 mg
Omega-3-fatty acids 1,140 mg 342 mg
Choling 550 mg 165 mg
Qatmeal 20.0q 600
B-glucan 5649 179
Irualin 73q 220
Oat fibar 500 1509




Eredmények: a median életkor 56 év (25-78 év); 51,7% nd volt, és a median BMI 31,9 kg/m* (22,4-44,8 kg/m?).

Table 2 Clinical charactenstics of the study cohort

At baseline At follow-up Relative reduction (%) P
Sociodemographic characteristics
N [menfwomen) B0 (29/31)
Age (years) 56 (25-78)
Eody composition
Body weight (kg) 95.1 (B0.7-125.6) 90.5 (58.2-120.1) — 46 (-B.0--0.7) =0.001
BMI [I:;fag?} 31.9(22.444.8) 306 (21.3-43.5) - 4.7 (-8.1--0.6) < 0.001
BFM (kg) 34.5 (16.8-63.4) 31.8 (13.4-59.5) —B6.9(-27.0-4.6) = 0.001
BFFM (kg) 58.2 (39.5-84.9) 55.3(39.3-81.9) -3.3(-9.1-42) =0.001
TBW (kg) 426 (28.9-62.2) 40.5 (28.8-60.0) -3.3(-9.1-4.1) =0.001
WEC (em) 107 (78-127) 103 (76-128) -4.1(-9.2-2.2) =0.001
VFI 13 (5-24) 12 (4-21) -7.1(-20.0-11.1) = 0.001
Liver markers
CAP (dB/m) 295 [216-400) 266 (100-353) —14.0 (-68.6-38.2) = 0.001
FLI 83 (7-99) B3 (4-98) -21.3 (-74.0-0.0) =0.001
LSM (kPa) 6.2 (1.5-11.9) 5.3 (1.5-12.0) - 11.7 {-70.5-43.6) 0.002
ALT (L aa(12-118) 36 (14-150) 0(-73.1-122.2) =005
AST (UM 25(10-121) 24 (8-141) 0 (-80.2-464.0) =0.05
AP (L) 74 (37-159) 64 (32-144) —11.5(-43.0-24.1) = 0.001
y-GT (U 37 (7-335) 26 (7-113) —26.7 (-77.3-50.0) <0.001
PChE (k) 10.7 (6.6-17.0) 10.4 (6.7-15.3) - 3.8 (-22,6-19.2) 0.006
Metabolic markers
Glucose (mg/dl) 89 (63-232) B4 (60-126) - 7.1 (-50.4-52.4) =0.001
TG (mg/d) 128 (60—419) B3 (48-183) - 34,1 (-84.0-35.9) =0.001
TC (mg/dl} 214 [147-303) 163 (95-249) - 235 (-45.6-10.9) =0.001
LDOL cholesteral (mag/dl) 142 (78-226) 6 (45-183) —-253(-53.1-41.0) =0.001
HOL cholesteral (mg/dl) 50 (29-110) 45 (28-77) - 13.0 (-66.4-28.9) = 0.001
Uric acid (mg/dl) 6.1 (2.9-8.6) 56 (3.1=10.0) - 7.6 (—40.9-43.5) 0.024
SBP (mm Hg) 138 (110-175) 130 (104-184) - 5.6 (-28.6-40.5) =0.001
DEP {mm Hg) 92 (74-125) 87 (72-120) - 4.5 (-34.2-18.8) 0.001

ALT, alanine aminotransierase; AR, alkaline phosphatase; AST, aspariate aminotranzlerase, BFFM, body fal free mass; BFM, body fal mass; BMI, body mass index;
CAPR, controlled attenuation parameter; DBP, diastolic blood pressure; FLI, tatty lver index; y-GT, gamma-glutamyl transferase; HOL, high-density lipoprotein; LDL, low-
density Ipoprotain, LSM, liver stfiness measurement; N, number; PChE, pseudocholinesterase; SBP, systolic blood pressure; TEW, total body water; TG, total
cholesterol; TG, riglycerdes; VF, visceral fat index; WC, walst circumference.

Significant P values are highlighted in bold,
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Figure 2 Changes of CAP in all 60 patients. (a) Median and individual CAP at basaline and follow-up at the end of the dietary intervention. The median CAP reduction was
47 dB/m in the enfire cohor, comasponding 10 & relative median reduction of 1405 (P 0.001). (b) Absolute CAP in the individual patients during the distary intervention,
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14 nap utdn szignifikdns CAP cs6kkenés (14,0%; P < 0,001) volt megfigyelheté 295 dB/m-rél (216-400 dB/m)
266 dB/m-re (100-353 dB/m).

Table 3 Distribution of CAP values across PNFLAZ genolypes

PNPLAZ variant p.1148M [ [ MM
Frequency (%) 60.0 a7 83

N 36 19 5

CAP at baseling (dB/m) 281 (216-400) 206 (232-392) 330 (267-367)
CAP at follow-up (dB/m) 269 (100-353) 256 (154=-334) 282 (132-306)
Absclute median CAP reduction (dB/m) - 48 (-218-84) -39 (-123-57) - 49 (-135--22)
Relative median CAP reduction (%) - 138 (-68.6-38.2) - 14.1 [-44.4-21.8) —14.4 (-50.6--T7.6)

CAP, controlled attenuation parameter; I, isoleucing; M, methionine; N, number; PNPLA3, patatin-like phospholipase domain containing 3 (adiponutrin).
The distribution of CAP values and CAP reduction across PNPLAZ p.148M genotypes doas not differ (all Pvalues = 0.05).

Table 4 Univariate and multivariate analysis of determinants of CAP reduction
B coefficient P
Univariate analysis
Age 0.042 =0.05
BFM at baseline 0.126 =0.05
BMI at baseline 0.142 =0.05
CAF at baseline -0.273 0.035
HDL cholesterol al baseline -0.335 0.009
Sex 0.178 =0.05
TC at baseline -0.062 =0.05
TG at baseline 0.206 =0.05
Multivariate analysis
CAF at baseline -0.285 0.020
HDOL cholesterol al baseline -0.345 0.005
BFM, body fat mass; BMI, bedy mass index; CAF controlled attenuafion
parameter; HOL, high-density lipoprotein; TC, total cholesterol; TG, triglycerides.
Significant Pvalues are highlighted in bold.
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Parhuzamosan a testsuly 4,6%-kal csokkent (P < 0,001), amibdl 61,9% testzsir volt. Raadasul a liver-stifness
(LF) (P=0,002), a y-GT aktivitas, és a szérum lipid koncentracié is csokkent (mind P < 0,001).

Table 5 Comparison of patients with waight loss > 5 and < 5%
Weight loss = 5% Weight loss < 5%
At baseline At follow-up At baseline At follow-up P
Sociodemographic characlonstics -
N (men/women) 26 (20/6) 34 (8/25) -
Age (years) 50 (25-66) 58 (33-T8)
co .
Body weight (kg) 92.8 (61.9-125.6) 86.7 (58.6-115.7 8956 (60.7=125.5) 821 (58.2-120.1 .
BMI{ ) 296 (22.4-41.5) 27.8(21.3-38.5"" 32.4 (25.3-44.8) 30.9 (24.2—43.5] "
BFM (kg) 29.2 (17.0-49.5) 26.0 (13.4-44 1) 36.7 (16.8-63.4) 34 8 (15.4-50.5)"" .
BFFM (kg) 68.4 (45.8-84.9) 66.5 (44.4-81.9)" 53.2 (39.5-77.1) 51.8 (39.3-78.9)"* .
TBEW (kag) 50.1 (33.5-622) 488 {32.5—6!].31'” 38.9 (28.9-56.4) 378 (28.8-57 8)"" L
WC {em 103 (82-124) 98 (77120 107 (78-127) 104 (76-128)°
VFI 12 (5-24) 12 (5-21 14 (5-21) 13 (4-20)"

Liver markers

CAP (dB/m) 295 (216-400) 251 (100-345)* 208 (220-392) 28301 ne
FLI 82 (30-99) 42 (14-93 &3 (7-99) 71 (4-08)"*

LSM (kPa) 59(15-11.9) 5.0 (1.5-12.0)" 6.2 (38-9.7) 5.4 (3.1-10.0 e
ALT (UA) 38 (12-118) 31 (14-150)"* 37 (18-108) 40 (14-105)"* s
AST () 26 (10-121) 22 (11-141)"% 24 (10-48) 24 (8-48)" -
y-GT (W) 40 (12-335) 26 (7-99 36 (7-93) 25 (7-113)"

Melabolic markers X
Glucose (mg/dl) 87 (T1-232) 74 (60115 91 (63-164) B5 (T2-126)" .
TG (mg/dl) 138 (60—419) 72 (48-148)"" 119 (63-340) 102 (45-183)""

TC (mgfdl) 218 (147-303) 161 (85-229)™" 209 (149-302) 166 {103—249}::‘ -
LOL chelesterol (mg/dl) 143 (84-201) 98 (45-172)"" 140 (78-226) 95 (47-183) na.
HDL cholesteral {mg/dl) 45 (33-110) 42 (2875 54 (20-82) 46 (30-77) i

ALT, alaning aminotransferase; AST, aspanate aminoransferase; BFFM, body fat free mass; BFM, body fat mass; BMI, body mass index; CAP, confrolled attenuation

parameier; FLI, fatty Iver index; y-GT, gamma-glutamyl transferasa; HOL, high-density ipoprotein; LDL, low-density lipoprotein; LSM, liver stifiness measuremeant; M,

number; TEBW, total body water; TC, 1otal cholestercl; TG, triglycerides, VFI, visceral fat index; WC, waist circumnfierence,

P value between baseling and follow-up determingd with the Wilcoxon-signed rank test: ***F < 0.001, P <0.01, P £0.05, "*P=0.05. P value between relative

diference of baseline and lollow-up value between both groups (weight loss = 5% and weight loss < 5%) determined with the Manr=Whitney L/ test " P<0.001,
=Ps0,01, *P<0.05 "* P=0.05,




Table 6 Clinical baseline characteristics stratified according to the presence of diabetes

Patients with diabetes Patients without diabetes P
Seciodemographic characteristics
N (menfwomean) 14 (6/8) 46 (23/23) =0.05
Age (years) 61 (36-74) 54 (25-78) 0.038
Body compasition
Body weight (kg) 95.3 (74.5-119.8) 94.5 (60.7-125.5) =0.05
EM {hg'r%} 31.9 (27.0-44.8) 31.9(22.4-43.5) =0.05
BFM (kg) 34.2 (18.9-53.4) 34.5 (16.8-63.4) =0.05
BFFM (kg) 55.4 (46.3-80.9) 61.6 (39.5-84.9) =0.05
TBW (kg) 406 (33.9-59.2) 451 (28.9-622) =0.05
WC (cm) 109 (26-127) 103 (7T8-124) =0.05
VFI 15 {11=21) 13 (5-24) =0.05
Liver markers
CAP (dB/m) 337 (255-375) 288 (216-400) 0.025
FLI 86 (30-99) 76 (7-99) =0.05
LSM (kPa) 6.7 (1.5=8.9) 59(3.3=11.9) =0.05
ALT (L) 42 (12-118) 38(16-84) =0.05
AST (L) 26 (10-68) 24 (10-121) =0.05
AP (U 75 (48-106) 74 (37-159) =0.05
w&T (U 47 (17-93) 32 (7-335) =0.05
PChHE (kU 1.3 (7.9-17.0) 10.4 (6.6-15.0) =0.05
Metabolic markers
Glucose (mg'dl) 115 (63-232) 86 (BB-156) <0001
TG {meydl) 152 (B0-273) 122 (65-419) =0.05
TC (mg/dl) 210 {149-258) 220 {147-303) =0.05
LDL cholesterol (ma'dl) 139 (7TB-184) 142 (B4-226) =0.05
HOL cholesterol (mg/dl) 50 (29-82) 51(33-110) =0.05
Uric acid (mg/dl) 6.4 (4.6-8.5) 6.0 (2.9-8.6) =0.05
SBP (mm Hg) 131 {110-175) 138 (110-175) =0.05
DBEP (mm Hg) 87 (79-175) 93 (74-125) =0.05

ALT, alanine aminctransierase; AR, alkaline phosphatase, AST, aspartate aminotransferase; BFFM, body fat free mass; BFM, body fat mass, BMI, body mass index;
CAF, controlled attenuation paameter; DBP, diastolic blood presswre; FLI, fatty lver index; y-GT, gamma-glutamyl transferase; HOL, high-density lipoprobein; LOL, low-
dansity lipoprotain; LSM, lver stiffness measurement; M, number; PCHE, pseudocholinesterase; SBP systolic blood pressune; TEW. total body water; TG, total
cholesterol; TG, ighycerides: VFI, visceral lat index; WG, waist circumigrence.

Significant Pvalues are highlighted in bold.
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Figure 3 Summary of significant reductions of key parameters assessed during
the distary intervention. The values are displayed as medians, interquartile rangs,
and ordered based on the extent of reduction. BFM, body fat mass; BMI, body mass
inda:x; CAF, controlled attenuation parameter; DBF, diastolic blood prassure; FLI, ity
fver index; -GT, gamma-glutarmyl translerase; LDL-C, low-density Bpoprotein
cholesterol; LSM, liver sifiness measurement; SBR systolic blood pressure; TC, total
cholesterol; TG, trighycerides; VFI, visceral fal index; WC, waist circumigrence.
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Kovetkeztetések: ez a tanulmany azt mutatja be, hogy elsé alkalommal hogy alkalmaztak non-invaziv elasz-
tografiat a zsirmdj étrendi kezelésének, illetve gyors hatdsainak nyomon kovetésére. A CAP javulasa bekovet-
kezett 14 nap utan a rovid tavu alacsony kaldrias diétat alkalmazva, a testosszetétel paraméterek, a szérum
lipidek, majenzimek csokkenésével egyiitt, ramutatva a maj lipidek korfolyamatanak dinamikajara.

A moédszer Magyarorszagon az orvosok altal is elérheté Hepashake majdiétas program specialis gydgya-
szati célra szant tapszerrel.
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