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Untreated newly diagnosed essential hypertension
is associated with nonalcoholic fatty liver disease
in a population of a hypertensive center

Characteristics
of patients with
and without
NALFD

YWariables MAFLD Controls P-value

patients (N=TT)

(N=16&3)
Age (years) S54+1 | 55+11 0.470
Male (%) 36.2 28.6 0244
Viaist circumference {cmj 103112 asxl | = 0.001
BMI (kg/m®) 30155 25 64138 <0001
smoking (%) 271 235 0584
eGFR (mL/min/1.73 m?*) QTF+27 101£23 0399
Hypertension (36) 65.6 468 0.008
Office SEP (mmHg) 149117 |45%16 0070
Office DBP (mmHEg) 0t | 8810 0160
24-hour mean SBP (mmHg) 13112 12612 0.002
24-hour mean DBP (mmHg) 804950 7829 | | 0.104
Daytime mean SBP (mmHg) 1361304 131£12.87 0.006
Daytime mean DBP (mmHg) 85410 83498 0.182
Mighttime mean SBP (mmHg) 120+14.00 11341800 0.004
Mighttime mean DBP (mmHg) 7i1x11 6910 0284
Morning mean SEBP (mmHg) 13114 12517 0.013

Michopoulos S, et al. Clin Exp Gastroenterol 2016;9:1-9.



Untreated newly diagnosed essential hypertension
is associated with nonalcoholic fatty liver disease
in a population of a hypertensive center

W ariables B R F5% I P-valus
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EMI (kg m™) e | 267 11 &2—1 383 == 0 IDHD ]
Smoking (yes) o_l18g 1.2007 Oalga—2 359 O SE2
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Crffice SBF (mmHg™ | 055 2872 04033 320 LU I
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W | t h NA F L D 24 -hour mean DBP 0025 1.026 0995 | 057 O 1 06
(rmmHg)
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Michopoulos S, et al. Clin Exp Gastroenterol 2016;9:1-9.



Untreated newly diagnosed essential hypertension
is associated with nonalcoholic fatty liver disease
in a population of a hypertensive center

Essential HTN and Morning SBP
Independently associated with NAFLD

(multivariate logistic regression model)

? Cross-sectional design
Cause and effect relationship?

? Gender effect? (women only)

Michopoulos S, et al. Clin Exp Gastroenterol 2016;9:1-9.



Predictive value of Positive Family History
of Cardiovascular Disorders,
Diabetes Mellitus, Dyslipidemia, and Hypertension
in Non -alcoholic Fatty Liver Disease patients

Variables Positive family history Negative family history P value
% Low HDL (%) 37(45.7) 57(34.1) 005
C ASTALT>1 (%) 3(33) 0 0.044"
% Triglycende (mg/dl) 226130 195107 002"
C 13242 123+19 0.013™
¢ Albumin (mg/d]) 454049 46+037 0.024™

T4 8384265 89.6+215 0.043"
% Hyperglycemia™ " /Diabetes (%) 46 (322) 50 (45) 0.038""
C High ALT levels (%) 120(78.9) 71 (64) 0.008™"

TIBC 310+ 66 33) £ 55 0,007
C  Albumin (mg/dl) 45204 47203 0.001™"

Ghamar-Chehreh ME, et al. Acta Med Iran 2013:51:307-13. N=332 NAFLD



ALCOHOLIC VS. NON -ALCOHOLIC STEATOHEPATITIS
Associations with HYPERTENSION, DIABETES
AND DYSLIPIDEMIA

Whole cohort (n=753) ASH (n=172) NASH (n=581) P value®
Age, years 55 (43, 64) 58 (48, 66) 54 (42, 64) 0.0028
Sex, male/female 440/313 145/27 295/286 <0.0001
BMI, kg/m’ 265 (23.5,29.9) 22.1 (19.7, 24.5) 27.7 (24.8, 30.6) <0.0001
BMI, <25/225 kg/m?, <30/230 kg/m’ 286/282/185 131/34/7 155/248/178 <0.0001
AST, IU/L 54 (35, 88) 61 (355, 137) 53 (35, 79.5) 0.0014
ALT, IU/L 67 (41, 115) 44 (275, 82) 73 (47.5, 120) <0.0001 St ron g er
GGT, IU/L 73.5 (43, 156) 2325 (121, 517.5) 62 (38, 101) <0.0001 . .
Fasting blood glucose, mg/dL 110 (98, 133) 113 (95, 134) 109 (98, 133) s A@sSsoclations
Hemoglobin Alc, % 6.1 (5.6, 6.9) 5.6 (5.0, 6.5) 62 (5.7,7.1) <0.0001 .
Total cholesterol, mg/dL 194 (167, 226) 170 (138, 224) 198 (175, 226) <0000t  \\/| t h N A S H
LDL cholesterol, md/dL" 114 (90, 139) 95 (59, 124) 116 (94, 140) 0.0001
HDL cholesterol, mg/dL 48 (40, 58) 44 (31, 61) 49 (41, 58) s | h an A S H
Triglycerides, mg/dL 134 (96, 206) 128 (89, 198) 135 (99, 207) 0.244
Stage of liver fibrosis, F1/F2/F3/F4 227/234/185/107 41/38/29/64 186/196/156/43 <0.0001
DM, 1 (%) 349 (46. 3) 47 (27.3) 302 (52 0) <0.0001 N O r O I
Without medication, n (%) 185 (53.0) 35 (74.5) 150 (49.7)
With medication, n (%) 164 (47.0) 12 (25.5) 152 (50.3)
DL, n (%) 436 (57.9) 52 (30.2) 384 (66.1) <0.0001
Without medication, n (%) 237 (54.4) 21 (40.4) 216 (56.2)
With medication, n (%) 199 (45.6) 31 (59.6) 168 (43.8)

Toshikuni N, et al. Gastroenterol Res Pract. 2017;2017:9127847 (N=753, Japan)



Nonalcoholic Fatty Liver Disease and Associated Metabolic
Risks of Hypertension in Type 2 Diabetes: A Cross-Sectional
Community-Based Study

By
£ 0}
£ 60} 52.7%
Prevalence of T 0}
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Ding X, et al. Int J Endocrinol. 2017;2017:5262560 (N=7,885, China)



Nonalcoholic Fatty Liver Disease and Associated Metabolic
Risks of Hypertension in Type 2 Diabetes: A Cross-Sectional
Community-Based Study

Hypertriglyceridemia
NAFLD

In DM -2

Independently -Z
associated with
HTN prevalence

—-

Hyperuricemia

’-
> W e

INS resistance

Type 2 diabetes (N = 1648)

Parameters OR (95% CI)*

NBP (1 =443) HTN (n=1205)
Liver disease
Without NAFLD 296 (37.5) 494 (62.5) |
With NAFLD 147 (21.5) 536 (78.5) 2,344 (1.736, 3.165)

Ding X, et al. Int J Endocrinol. 2017;2017:5262560 (N=7,885, China)



Hypertension  and non -alcoholic fatty liver

disease (transient elastography)

AHTN: higher NAFLD prevalence
AHTN Stage 3. HR 1.5 ns NT (adjusted BMLFTs Lipids)

BP Predictors (stepwise multivariate linear regression)
A Systolic: NAFLD, BMI, AST
A Diastolic: NAFLD, BMI, TGL, HDL

NAFLD individuals
A BMI, AST, ALT associated with systolic BP
A BMI, AST, TChol associated with diastolic BP

CONCLUSIONS
V HTN patients C higher NAFLD prevalence
V NAFLD C independently associated with HTN/Stage

Wang Y, et al. Hepatol Res. 2016;46:1304-10. N=836, China



Non -Alcoholic Fatty Liver Disease
and development of Hypertension

HTN Incidence Rate Adjusted HR

A No NAFLD 14% P<0.001

A Mild NAFLD 22% 1.07 (1.00 -1.15)
A Mod/Severe 30% 1.14 (1.00 -1.30)

CONCLUSIONS

V HTN development: Potentially associated with NAFLD
V NAFLD: Independent risk factor for HTN

Prospective cohort 5ys
Ryoo JH, et al. J Gastroenterol Hepatol 2014;29:1926-31. 22.090 men, Seoul



NON -ALCOHOLIC FATTY LIVER DISEASE
Association with left Ventricular Diastolic
Dysfunction in Essential Hypertension

LV Hypertrophy:  Similar in NAFLD / Controls

LVD Dysfunction: Higher in NAFLD
(62 vs 21%, P<0.001)

LVD dysfunction: Independently associated
with NAFLD

48 NAFLD
Fallo F, et al. Nutr Metab Cardiovasc Dis. 2009:19:646-53 38 Controls
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BLOOD PRESSURE CATEGORIES

SYSTOLIC DIASTOLIC

<120 and <80

ELEVATED 1201 =4 29 FIand) <30
HYPERTENSION

Stage 1: 130 -139

Stage 2: 0140

AMERICAN Hoart
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. COLLEGE of Associatione

%"/ CARDIOLOGY life is why"



HYPERTENSION PREVALENCE

Based on 2017 BP Thresholds I

BP 0130/80 BP 0140/ 9

or treated or treated

Overall crude 46% 32%
TREATMENT i [ AL,

of US adults

1. >140/90 (11.4% labelled)

2. >130/80 with 10y CVD r i s
http://tools.acc.org/ASCVD-7 Risk-Estimator/
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