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Left Ventricular Hypertrophy and Prelude to
Hypertensive Cardiovascular Diseases;
from the Pediatric Cardiologist’s Point of View

Min Jung Cho, M.D.

Department of Pediatrics, Pusan National University Hospital, Pusan, Korea

Although left Left ventricular hypertrophy (LVH) is not only an adaptive response of the
heart to increased cardiac workload in hypertension, it surelybut also is the most potent
risk factor of overt cardiovascular complications such as coronary heart disease, heart
failure, arrhythmia and stroke in the hypertensive population. Also it has become generally
accepted that subclinical cardiovascular disease begins in childhood and LVH is the most
readily assessed marker for that. As LVH can be seen in children and adolescents with
even mild blood pressure elevation with the reported prevalence of 10 to 47%, aggressive
antihypertensive treatment is critical in preventing the development of hypertensive heart
disease in that those cases. (J Korean Soc Pediatr Nephrol 2011;15:14-21)
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7vell A A9 5% of|v]s (myocardial con-
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e T2 AN S YERAIRES, 4], ©]
3 o) Adl 1l AJQle glojA = o) HAVEH] 9
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-5 Aol B Qe W A AlE vS )
A Hldjolt}. =, Al 7hellAl = F=
T Hal= Ba)F o g Al Ao
== norepinephrine, endothelin,
angiotensin—I13} -2 ojg] 2 & 4l Alo|ET}e]
(cytokine) 59 43 #H&% {risiAl ¥=dH (5]
(Fig. 1), o]& <lal Al A3 z}A)e] ujz s} 37
S B3RS A 79 242 AdRstel W) B
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(sympathetic nervous system), #d—<kx] 2 El
Al—d = AHE A AEl(renin—angiotensin—aldo-
sterone system), transforming growth factor—
B} 2 A5 vyl £4, insulin—like growth
factoro} & 34 =2 AAskE Fxleke =
A= (profibrotics) ©]™ bradykinin, nitric oxide,
natriuretic peptides, glucocorticoids & ¥t}
o] #-g-g sh= EZE (collagenolytics) o]t (Fig.
2) [6]. £3] angiotensin—1I+&= % &3} Zu}o)

H| 5ol T3t Q48s she 247 T= AdelA

+ genetic factors
+ environmental factors

afterload 1

neurohormonal activation

RAAS activation
SNS activation

vasoconstriction  profibrotic milieu

myocardial fibrosis

~

mechanical stress

hypertrophy of cardiomyocyte

concentric ventricular hypertrophy
cardiomyocyte apoptosis
impaired coronary reserve

impaired ventricular performance

clinical heart failure, coronary artery disease, arrhythmia

Fig. 1. Pathophysiology of hypertensive heart disease in
association with ventricular hypertrophy and myocardial

remodeling Abbreviations : RAAS,

renin—angiotensin—aldo-

sterone system; SNS, sympathetic nerve system.
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Fig. 2. Mediators contributing to myocardial structural remo-
deling; Reciprocal regulation between profibrotic and colla-
genolytic substances keeps cardiac structure. Loss of this
regulation leads to increased collagen synthesis and reduced
collagenase activity, contributing to myocardial fibrosis.
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tory hypertension) 22 gY3sk=d][22], o]&t
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4 o] 2 QIg A¥Y TS U & Rkt
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NHBPEP (National High Blood Pressure Educa-
tion Program Working Group) X.1141[28] A
= 1807 Aty HE Aol AAUA AxS
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olom Ews| njul PAHIZ Py BO kY
7 Agto] 3| Q= Aol 8 A Al (pre-
hypertensive state) F-E] AL tl’dol] A1 A
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t}. Dahlof 53112 10989] =%-5 45t &
THYA} 253 A v FHS AEE
Hlw3olE olmAlE ARESE Aol 7.7%<] 7+
2, ACE inhibitor®] Z-9-+= 16.3%2] HAE Ko

ACE inhibitor7} 7 @349l FAlel= d&&
Wzek 2003 Klingbeil 5[32] 2] W} 220l
= olmAls E mpt fle Aow 4 HAARE

Table 2. Conditions Under which BP Should be
Lowered to <90™ Percentile for Childhood Hy-
pertension Treatment Based on 2004 NHBPEP
(National High Blood Pressure Education Pro-
gram Working Group) Recommendation [28]

Accompanying other comorbid risk factors
overweight/obesity
Family history of premature cardiovascular
disease
dyslipidemia
Evidence of end—organ damage
Left ventricular hypertrophy
proteinuria
renal scarring
retinopathy
Associated diseases with high risk of early
atherosclerosis
Diabetes mellitus
Chronic kidney disease
History of Kawasaki disease

Table 1. Classification and Pharmacologic Therapy Recommendation of Hypertension in Children
and Adolescents Based on 2004 NHBPEP (National High Blood Pressure Education Program

Working Group) Report [28]

Pharmacologic therapy indications

Definition
Normal <90 percentile
Prehypertensoin go® percentile to <95t

percentile, or >120/80
95" percentile to the
99" percentile+5 mmHg

Stage 1 hypertension

stage 2 hypertension

>99" percentile+5 mmHg

Not need
Chronic kidney disease, diabetes mellitus,
heart failure, left ventricular hypertrophy
Chronic kidney disease, diabetes mellitus,
heart failure, left ventricular hypertrophy
or below;

@O Symptomatic hypertension

@ Secondary hypertension

@ Hypertensive target organ damage

@ Persistent hypertension despite

nonpharmacologic measures

Initiate pharmacologic therapy
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