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MANAGEMENT OF HUMAN HYPERTENSION

Shingo Seki

Department of Cardiovascular Medicine, Katsushika Medical Center, The Jikei University School of Medicine

The aim of antihypertensive treatment is to reduce cardiovascular morbidity and mortality. Although
antihypertensive chemotherapy helps prevent cardiovascular events in Japan, outcomes must still be
improved. During treatment, sex and lifestyle should also be considered. Clinical variables, lifestyle, and sex
difference were retrospectively studied in patients with untreated hypertension. Patients with high levels of
B-type natriuretic peptide (BNP) (> 40 pg/ml) showed higher systolic blood pressure, electrocardiographic
voltage (SV1 + RV5), and left ventricular mass index, than those in patients with normal (< 18.5 pg/ml) or
moderately increased levels of BNP (18.5-40 pg/ml). Moreover, diastolic dysfunction was most severe in
patients with high levels of BNP. Therefore, BNP is useful for detecting diastolic dysfunction and cardiac
hypertrophy. To assess the effect of lifestyle on clinical status, how alcohol intake affected the relationship
between uric acid levels and clinical variables was examined. Diastolic blood pressure was significantly
higher in drinkers (ethanol > 25 g/day) than in nondrinkers. In drinkers, the uric acid level was positively
correlated with blood pressure and markers of hypertrophy, including electrocardiographic voltage and left
ventricular mass index. In nondrinkers, the uric acid level was positively correlated with body mass index but
was not correlated with either blood pressures or markers of hypertrophy. The role of uric acid in the
cardiovascular system might differ between drinkers and nondrinkers who have hypertension. Compared with
men, women were 5.5 years older and had lower diastolic blood pressure. Percentages of both smokers and
drinkers were lower among women (9.3% and 17.6%) than among men (48.2% and 64%; p < 0.05). The rate
of metabolic syndrome was also lower in women. Women seem to have a later onset of hypertension and
fewer risk factors of cardiovascular disease than do men. Recent investigations of the effects of salt intake on
blood pressure and cardiovascular events by measuring urinary salt excretion is discussed. Alcohol intake,
sex, and salt intake are important factors affecting the development and management of human hypertension.

(Tokyo Jikeikai Medical Journal 2017;132:85-92)
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Fig.2. Changes in systolic and diastolic blood pressures with
age in the US adult population. Results from the Third
National Health and Nutrition Examination Survey, 1988-
1991. With permission from Burt VL, et al. ¥
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Table 1. Clinical characteristics in 3 subgroups. Modified from Seki S, et al.”
Normal Moderate High
(BNP <18.5) (BNP 18.5 t0 40) (BNP>40)
Number (male) 69 (44) 43 (21) 42 (19)
Age (years) 541+11.0 61.8 £ 8.1*** 60.5 + 10.5**
BMI (kg/m?) 24.6 £3.2 23.7+t4.1 24.6 £5.6
SBP (mmHg) 162.7 +14.3 163.5 £ 13.7 168.6 & 17.4*
DBP (mmHg) 100.3 7.6 96.0 £ 9.7* 100.4 £+ 11.9+
PP (mmHg) 62.4+11.9 67.5 £ 11.9* 68.2 + 14.1*
Heart rate (bpm) 75.6 £12.7 76.7 £ 14.2 73.6 £13.6
BNP (pg/ml) 9.7+5.7 27.0 & 5.7%%* 76.3 & 45, 3%**
Aldosterone (pg/ml) 87.6 +37.3 91.3+39.2 72.9 +35.2
Noradrenaline (pg/ml) 414.0 =196.9 375.9£177.4 446.1 +=272.4
Renin (ng/ml/h) 1.87 £ 1.78 1.00 & 0.80** 0.95 + 1.34**
T.Cholesterol (mg/dl) 203.6 £34.7 207.2£27.8 205.9 +31.2
Creatinine (mg/dl) 0.71+0.18 0.66 £0.17 0.69 +0.18
CTR (%) 46.9 £4.2 47.9+£45 50.2 & 4.2%%*+
SVi+RV; (mV) 3.16 = 0.85 3.48 =1.28 3.90 £ 1.08***
EF (%) 69.3 6.5 70.7 £ 6.9 67.9 7.7
IVS (mm) 9.9+1.8 105+25 12.0 & 2.4%%*+
LVPW (mm) 101 +1.6 108+ 1.9 11.4 £ 1.6%**
LVDd (mm) 47.3+5.7 47.0+5.9 48.7+5.2
LVMI (g/m?) 103.1 & 26.4 112.2 +£30.8 134.2 & 28.9%*x*
E/A ratio 0.96 +0.28 0.79 = 0.15** 0.81 £ 0.28**
DcT (msec) 208.0 +29.9 230.8 + 31.2* 252.3 1+ 43.8%***
BNP: B-type natriuretic peptide
BMI: body mass index
SBP: systolic blood pressure
DBP: diastolic blood pressure
PP: pulse pressure
CTR: cardiothoracic ratio
EF: ejection fraction
IVS: interventricular septal thickness
LVPW: left ventricular posterior wall thickness
LVMI: left ventricular mass index
DcT: deceleration time
*p<0.05, **p<0.01, ***p<0.001 vs. Normal, +p<0.05, ++p<0.01, +++p<0.001 vs. Moderate
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Fig.3. Comparison of SV1+RV5 in electrocardiogram and

echocardiographic parameters, such as left ventricular

mass index, E/A ratio, deceleration time among the 3 BNP

groups: normal (<18.5 pg/ml); moderate (18.5 to 40); high
(>40). Modified from Seki S, et al. ®
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Fig.5. Comparison of clinical parameters between male smokers
and non-smokers with untreated hypertension (n=108,
56.6 years). Data are presented as mean value or % (Mets
and Drinker). Mets, metabolic syndrome; SBP, systolic
blood pressure; WBC, white blood cell.
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Table 2. Clinical characteristics of subjects. Modified with permission from Seki S, et al. '

Drinker Non-drinker
General
Number (men) 74 (61) 97 (32) *
Age (years) 56.3 £10.7 61.7 £10.1 **
SBP (mmHg) 167.0 £ 17.7 164.6 £13.3
DBP (mmHg) 101.6 £11.5 96.8 + 8.2 **
Heart rate (bpm) 73.5 +14.0 73.2+12.2
BNP (pg/ml) 32.1£37.7 34.8 £40.7
Aldosterone (pg/ml) 82.7 £ 26.5 80.0 +41.3
Noradrenaline (pg/ml) 342.6 +165.3 379.8 £167.1
Renin (ng/ml/h) 1.46 +1.72 0.93£0.76 *
Uric acid (mg/dl) 6.3+ 1.7 5.0 £ 1.4 ***
Creatinine (mg/dl) 0.77£0.17 0.67 £ 0.18 ***
eGFR (ml/min/1.73m?) 80.4 + 14.7 80.0 +17.8
CTR (%) 474+ 4.6 48.6 +4.3
SV,+RV; (mV) 3.54 + 1.15 3.13+1.01*
Metabolic parameters and the prevalence of metabolic syndrome
BMI (kg/m?) 247+ 4.4 24.8 +4.2
FPG (mg/dl) 102.1 £12.0 99.8 +12.3
LDL cholesterol (mg/dl) 116.1 = 30.7 133.6 = 32.8 **
HDL cholesterol (mg/dl) 56.8 +14.1 55.2+12.6
TG (mg/dl) 137.2 £ 78.1 120.2 +57.8
7 GTP (IU/ml) 84.1 = 115.6 29.8 22,3 ***
Metabolic syndrome (%) 37.8 33
Echocardiographic findings
EF (%) 69.8+7.5 70.6 + 6.7
LVDd (mm) 48.0 £ 5.5 45,5 £ 54 **
LVMI (g/m2) 110.0 £ 28.7 102.5 + 28.1
E/A ratio 0.93 +0.28 0.79 +0.24 **
DcT (msec) 222+ 38 225+ 42

SBP: systolic blood pressure

DBP: diastolic blood pressure

BNP: B-type natriuretic peptide

CTR: cardiothoracic ratio

BMI: body mass index

FPG: fasting plasma glucose

LDL: low density lipoprotein

HDL: high density lipoprotein

TG: triglyceride

7 GTP: gamma—glutamyltransferase

EF: ejection fraction

LVDd: left ventricular end—diastolic diameter
LVMI: left ventricular mass index

DcT: deceleration time

*p<0.05, **p<0.01, ***p<0.001 drinker vs. non—drinker
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Table 3. Comparison of clinical characteristics between men and women.

Women Men
Number 97 112
Age (years) 62.3 = 10.9 56.8 &= 10.6 ***
BMI (kg/m?) 23.7 + 4.0 25.4 & 4.4 %*
SBP (mmHg) 165.3 £+ 14.1 165.6 + 16.1
DBP (mmHg) 96.7 + 8.3 100.8 £ 10.8 **
Heart rate (bpm) 72.1 =124 741 £ 12.6
Creatinine (mg/dl) 0.59 £+ 0.13 0.82 £ 0.15 ***
eGFR (ml/min/1.73m?) 82.7 £ 18.9 78.5 £ 15.7
BNP (pg/ml) 39.1 +42.1 28.0 = 33.2*
Aldosterone (pg/ml) 79.8 £ 39.1 86.5 £ 37.0
Noradrenaline (pg/ml) 387 + 192 350 = 190
Renin (ng/ml/h) 0.80 = 1.06 1.44 £ 1.33 ***

BMI: body mass index

SBP: systolic blood pressure

DBP: diastolic blood pressure

BNP: B-type natriuretic peptide

* p<0.05, ** <0.01, *** <0.001 vs. women
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