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SUMMARY

At RERF, medical examinations have been con-
ducted biennially since 1958 on a fixed popula-
tion of approximately 20,000 individuals. The
measurement of blood pressure and recording of
electrocardiogram (ECG) are both available for
6,569 individuals who were monitored for at least
11 of the 13 two-year intervals between 1958-84.
Six hundred and one individuals, who had satisfied
the RERF diagnostic criteria for left ventricular
hypertrophy (LVH) based on ECG (Kagan-Yano
Code) on at least one occasion, were reviewed.
Both the development and regression of ECG-
detected LVH (ECG-LVH) were ascertained in 61
subjects (17 males and 44 females). During the
course of ECG-LVH development, hypertension
(including borderline cases) was noted in 83.3%
of the subjects. The most common ECG pattern
of LVH development was the occurrence of high-
voltage followed by ST-T change. In about one-
half of the ECG-LVH cases, the condition of
regression was associated with the lowering of
blood pressure, marked by the disappearance of
high-voltage ECG readings.
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INTRODUCTION

The relationship between hypertension and the
development of LVH has been studied exten-
sively, and it is well known that hyperten-
sion is often accompanied by LVH.1=2 An epi-
demiologic study in Framingham district indi-
cated that LVH, accompanied by high-voltage
and ST-T changes, was observed in one-half of
the cases with the systolic blood pressure of
180 mmHg or more.® It has also been noted that
LVH development, particularly in elderly persons,
is closely related to the presence of hypertension,
and that the frequency of LVH is higher among
young or borderline hypertensives than among indi-
viduals with normal blood pressure.®> Although
ECG-LVH has been reporied more [requently
among Japanese males living in Japan than among
those Japanese in Hawaii and California, elevated
blood pressure was not correlated to the presence
of LVH in an earlier RERF study.® In that cross-
sectional analysis of the relationship between blood
pressure and LVH, only a short period of time was
considered. A search of the literature did not reveal
any report dealing with the longitudinal relationship
between blood pressure and the development and
regression of LVH. Several studies using ECG
have demonstrated that the regression of LVH
correlated with successful control of hypertension,
but the period of follow-up was relatively short
(1-9 years).”~? At RERF, medical examinations
including the measurement of blood pressure and
ECG recordings have been conducted biennially
since 1958 on an initially fixed population of ap-
proximately 20,000 individuals.!® This population,
therefore, is considered most appropriate to study
the relationship between the longitudinal changes of
blood pressure and the development and regression
of LVH.

MATERIALS AND METHODS

Our study uses data from the initially fixed popula-
tion of about 20,000 individuals who were the basis
of the RERF Adult Health Study (AHS) sample.!?
Members of this population have been examined
once every two years since 1958, and we will refer
to the 2-year intervals between examinations as
“cycles” (i.e., cycle 1: July 1958 — June 1960,
cycle 2: July 1960 — June 1962, ..., cycle 13: July
1982 — June 1984). With participation rates in the
study varying from 75% to 85% and some natural
decrease of participants occurring during the 26-
year period, both blood pressure and ECG data were

# 5

EEE FERKOERIZMT 2MELIEL 75
GehTesn, SLETESERAOEHI 202 L
R CHSENT V3.3 Framingham #1[X 2 1+ 3
BWEM AT LD L, WHWME Y 180mmHg
DEnfliTciazofHizmEiEs ST-T 24t %
o BRI ADHRH RO SN TV S8 iz min
HFOREELRRIZE, BMEOMEIEEshT
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EERAOHEGERBIESFCLSTER 08
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available for only 6,569 individuals (2,238 males
and 4,331 females) for 11 or more of the 13 cycles
between July 1958 and June 1984. We chose to
study 601 individuals (254 males and 347 females)
who had satisfied on at least one occasion the RERF
diagnostic criteria for LVH based on ECG (Kagan-
Yano Code)® as shown in Table 1.11
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L4,3B1)Th-7 20 b REFIZH T Z0EX
A2 5 B & o 3 WP JLHE (Kagan- Yano Code) % 1 [@ T
L L1 (SR T60LA (%254, % 347)" 12
DWTHREL A

TABLE 1 STUDY DESIGN

# 1

AHS participants
i N BB A A R

19,961
( M:7,956, F:12,005 )

!

6,569

(M:2,238, F:4,331)

!

601

( M:254, F:347 )

Blood Pressure Measurements

Blood pressure was determined by means of a

mercury sphygmomanometer while the individual

was seated with one’s left arm at the level of the
The systolic and diastolic blood pressures
were defined as the blood pressure at the point of
onset and cessation of Korotkoff’s sounds, i.e., at

heart.

Swan'’s first and fifth points.

Electrocardiogram Recordings

Standard 12-lead ECG was recorded at a paper

speed of 25 mm/sec.

Diagnostic Criteria

World Health Organization criteria (1978) were

used to classify hypertension as follows:

Normotension:
<90 mmHg

systolic <140 and diastolic

EAEN

Examined blennially
2EIL B

BP 11 cycles or more of
i £ [ the 13 cycles
during 1958-84
ECG P
LA ) 1958~ B44E O 135 i e

1L ko il g

LVH at least on one occaslon
DaE(EL 1 MEERASY

I 8 7E
MEEABME BT, BUTESRBEOLR
BB LR U E I L THIE L 2L WS R O
PLARMHIMIT L, oo b a7 HOMEETEES, T+
ZhbAT7 OB RUES SICH 20T & a %
Lt

DEEEE S
FREE12ER ML & 25mm/ B O R——2 ¢ — F T
AL 2.

Fo BT AL HE
LT @ 43 302 13 TR0 0 WHO B ke (19784F ) #
ZERRT A

IEHE A AN T 140mmHg LLF A2 3558 1A
I & 90mmHg LLF.



RERF TR 8-88

Borderline: systolic 141 to 159 and/or diastolic
91 to 94 mmHg

Hypertension: systolic >160 and/or diastolic
>95 mmHg

LVH was defined solely on the basis of ECG, and
the condition was diagnosed in the presence of high-
voltage QRS complex and ST-T wave abnormali-
ties (Kagan-Yano Code).® Subjects with valvular
heart disease evident upon physical examination
and those exhibiting complete and incomplete left
bundle branch block on ECG were excluded from
the study.

RESULTS

During the 26 years (13 cycles) of follow-up, both
the development and regression of ECG-LVH were
observed in 61 (17 males and 44 females) of the
601 individuals (254 males and 347 females) who
satisfied the criteria for ECG-LVH on at least one
occasion. The mean ages (4 standard error of the
mean) during development and regression of ECG-
LVH were 57.0 £+ 1.3 and 61.2 4+ 1.3 (584 +
3.0 and 63.7 + 2.5 in males, 56.4 + 1.5 and 60.2
4+ 1.5 in females) as shown in Table 2. Blood
pressure measurement was unavailable during the
development of ECG-LVH in one subject, so this
case was excluded from the subsequent analyses.

BEA s IHS UM 141 ~ 159 mmHg A2/ X IE
HLAE MM T 91 ~94mmHg.

L - UHE A I E 160mmHg L F A2/ 3AE
IR ML 95mmHg L L.

FERRTLOBRICL>TOAHERL, QRS wmdif
# & ST-T £ % (Kagan-Yano Code ) 12 & - T % WF
LS BHETW L » 2 AREDLHE, LEM L,
RERUALAEL2EM 7Oy 7 0H TR L 2.

wm OB

26F 1 (13151 0 B RE IR v, LR SR O
EREVBHEARICED N0, LEMAEFIE A
DIEHEE LA L b 1A L A601LA (55254, 4347)
Db, BLA(BLY, &dd) TH-o/ LEHEERK
OGERE R UHRHOIEE 511 5 P ms (P 1 + £
M), #F2DOESIZFRFRAST.0E1.3, 61.2+
1.3i (5 58.4£3.08, 63.7+2.54, % 56.4%
1.5, 60.2+1.58) Tho/. LEHEEIAD
BRI THEMNEA B SshE 0D s
D, ZOMILTOMREAS5BIL -,

TABLE 2 AGE AT THE TIME OF DEVELOPMENT AND REGRESSION
OF ECG-LVH

F£2 LEEHAEELKOMER - BRI O S

Mean age =+ standard error in years

Sex Cases Development Regression
Male 17 58.443.0 63.71+2.5
Female 44 56.4%1.5 60.24+1.5
Total G1% 57.0+1.3 612413

*Eleven subjects who had ECG-LVH at their first examination were

excluded.

MO HRE CHIZLEKAEEIRADH >N HEHEC.

Development of ECG-LVH

The frequency of hypertension during the course
of development of ECG-LVH, i.e., as shown by
the presence of high-voltage QRS complex and
ST-T wave changes, was 65.0% (39/60) in total,

DEEEEBAOER

LCEREEWRROMERE, +4 b5 QRS {2
KU ST-T &fbA i s nfMiz s 335
MFEOHEEL, H&EiT65.0% (39/60), B 62.5%



62.5% (10/16) in males, and 65.9% (29/44) in
females. The frequency rose to 83.3% (50/60)
overall when borderline hypertension was included:
75.0% (12/16) in males and 86.4% (38/44) in
females (Figure 1).
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(10/16), # 65.9% (29/44) Td - 7=, BEFISIMLE
ETEVBLEOHMIEZINTh, BLBile’. 3%
(50/60), % 75.0% (12/16), % 86.4% (38/44) iZ
ERUZ(HL),

FIGURE 1 FREQUENCY OF HYPERTENSION IN THE COURSE OF DEVELOPMENT
OF ECG-LVH BY SEX
B11 GRS A ORI B 5 S E o, 5

(%)
100

80

60

Male

The following patterns of ECG-LVH development
were observed: 1) high-voltage followed by ST-
T changes (37/60), 2) ST-T changes followed by
high-voltage (10/60), and 3) simultaneous high-
voltage and ST-T changes (13/60). Thus, the most
common pattern was high-voltage followed by ST-T
changes.

The frequency of hypertension for these different
patterns of ECG-LVH development was 67.6%
(25/37), 50.0% (5/10), and 69.2% (9/13), respec-
tively. These values increased to 91.9% (34/37),
60.0% (6/10), and 76.9% (10/13), when borderline
hypertension was included (Table 3).

Regression of ECG-LVH

The regression of ECG-LVH was studied in 72
individuals. These included 61 subjects who devel-
oped ECG-LVH during the follow-up period and
11 subjects who already had ECG-LVH at their
first examination. The regression of ECG-LVH
was associated with disappearances of high-voltage
(36/72), ST-T changes (25/72), or both high-voltage
and ST-T changes (11/72) as shown in Table 4.

Female

Borderline

Hypertension

Total

KOLEHEELRAOEROB AR D SN 1) 5
AT RO T ST-T LA 8 (37/60), 21ST-T
ALz TR A 2 A B (10/60), B3
WAL R U ST-T Z LA FeF 12 B (13/60). T %
bbb, b 20N, SEMECE VT ST-T &1t
HHEFT 2EITH - 72,

INEORL - L ERAEEIRROER O 5103
Anll = OB L, FhEFN67.6% (25/37), 50.0%
(5/10), 69.2% (9/13) ThH = 2. T8 65 DH L,
W GINIEE TELAEFNTF R, 91.9% (34/37),
60.0% (6/10), 76.9% (10/13) 1z L H L~ (£ 3).

DEREZERKAOENE

L X A E A OB, T2 o0 THREL 2.
ZARSATIE, BN s 0 A A SR K AR
L76Lffl &, #iElZEBREICEIILBREEZELERD
RoshiNflFrEEhTui, LEREZEREAD
BH#FIEFAITRY LD, SELEONK (36/72),
ST-T ZEAL ik (25/72), @iz e ST-T &k
ARIMFIZH % (11/72) TH - 72,
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TABLE 3 PATTERN OF ECG-LVH DEVELOPMENT AND HYPERTENSION
#3 LEHAEFERAOEREHRE S GME

ECG pattern Cases

Hypertension (%)

Including borderline
hypertension (%)

High-volt. — ST-T changes 37
ST-T changes — High-volt. 10

Both high volt. and ST-T
changes simultaneously

Total 60*

13

25 (67.6) 34 (91.9)
5 (50.0) 6 (60.0)
9 (69.2) 10 (76.9)

39 (65.0) 50 (83.3)

*One cases for whom blood pressure measurement was unavailable during the

development of ECG-LVIH was excluded.

LA BE SR K OME R U ERE O & o 1 BAEERC.

TABLE 4 ECG-LVH REGRESSION
Fod  DEEALEEILK OB

ECG reading Male Female Total
High-voltage 12 24 36
ST-T changes 8 17 25

Both high volt. and ST-T
changes simultaneously

Total 22 50 2

2 9 11

*These included 61 subjects who developed ECG-LVH
during the follow-up period and 11 subjects who had
ECG-LVH at their first examination.

B RS A OIS U 2618 &, Ml
LEREELEADS > L UEEEE.

It was noted that the regression of ST-T changes
(Table 5) was characterized by the following:
1) The age of subjects in the regression cycle was
younger than that for voltage regression (56.9 -+
24 vs 621 + 1.6), and 2) the systolic blood
pressure noted in the course of regression was
higher than that during voltage regression (160.2
+ 6.1 vs 152.9 2 3.2).

Temporal changes in blood pressure were assessed
in five consecutive examination cycles and LVH
regression occurred midway as shown in Figure 2.
Blood pressure readings for five consecutive cycles
were available in 45 cases, which indicated that
systolic and diastolic blood pressures declined
during the course of the LVH regression. This
tendency was observed in all types of ECG-LVH
regression.

ST-T £t DB#HIE, KOS THEM SIS A £
(#5). DEHORMICHEEMA, Silifsn
BRI OFM N THE D o7 (56,922, 44462, 1 +
1.6), B U 2)BH ORI &1 3 I I0IE A,
i H L 22 0 3B I 0 AR W ILE S B A o
(160.2+6.1mmHg #152.9 3. 2mmHg ) .

Blziomd &), MEoRFMELE:, AE0A
DBHE I & gz, it 5 5 I 0 T FEM
Uz A5MA0IZ & Tl T 5 5 B0 MIER A8 5
L, IR ORI E & & 12, A ETAR A o0 B s
Pz W TIET L 2. 2o, +tole
CEREERROBHETHED 5 M,
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TABLE 5 AGE AND BLOOD PRESSURE DURING ECG-LVH REGRESSION
#5  LEELEEA BRI ST R 0T

Mean =+ standard error

ECG reading Cases  Age(yr) SBP(mmHg) DBP (mmHg)
High-voltage 36 62.1£1.6 1529432 88.3£1.7
ST-T changes 25 56.9+2.4 160.2£6.1 91.1£2.8
Both high volt. and
ST-T changes 11 62.243.4 1509494 88.0+4.7
simultanecously

Total 72 60.3+1.3 155.1£3.0 89.2+15

FIGURE 2 CHANGES IN BLOOD PRESSURE OVER THE COURSE OF TIME: FIVE
CONSECUTIVE CYCLES WITH LVH REGRESSION OCCURRING AT THE MIDPOINT OF THIS
10-YEAR TIME PERIOD

M2 ez o AAEIERGRA R A s dift 5 M (108) 1town T

200 Systolic
{>¥ e il 1
T I i’ i ﬁ’}
161.7:+4.1 158.8+3.9
E 150} 155.3+3.5 155.5+3.3 155.1+3.9
@ Diastolic
=
@ i
@ T ::E § ‘f §
o 94.0:2.4 92.6:2.1 90.5:1.9 91.5:2.1 91.4:2.2
T 100}
2
o
751
R:Regression Cycle
oﬂ 1 1 1 1 1
R-=2 R—1 R R+1 R+2
(n=45) (n=45) (n=45) (n=45) (n=45)

Values are mean+SE,
fifi 1 -t = BTl 0

To investigate the individual relationship between LI A2 S0 A o 3B & T O F O % & 4 o
ECG-LVH regression and the lowering of blood ) ) N

H G Ff -~ & 5 7 FLHE -
pressure, the following criterion for blood pressure FlcECTHHET 32010, RO &S 44 (IUE
index (BPI) was used. R AR w -,
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BPI =

_ BP(R)— BP(R—1)

x 100%

BP(R-1)

where BP(R) is blood pressure during the course of
LVH regression, and BP(R — 1) is blood pressure
just before LVH regression. BPI can be calculated
for both the systolic and diastolic blood pressures.
If the BPI was less than or equal to —5%, ECG-
LVH regression was considered to be significantly
associated with lowering of either systolic or di-
astolic blood pressure. Four persons (one male
and three females) out of 72 cases were excluded
because blood pressure readings for the 2-year cycle
preceding LVH regression were not available. As
shown in Table 6, 51.5% of the incidences of
decreased systolic blood pressure and 41.2% of
the incidences of decreased diastolic blood pressure
were associated with the ECG-LVH regression.

222 L BP(R) G EENKBHHEMO ML, XU
BP (R— 1 ) 3/AEEARHE o Bl A o . T
TR EE, 0 I E R ON B 5 i TE 2 2 v CEREE
ENAH. MEHREA—5 %L TFoSe, LENAE
BB Sk o 3B A 2 L ) SO SRS T E o I T AT 5
LTwad el . 7264,
300 ) A EE I KGR HE o BURT R o - A A S
PRI L A2 Z6 IR T L 210, WHIILEDS.5%
B UHLsRINLIE 0 41.2% A, 7 O F A LB 5
BEA DB & B L Twv .

4 ) (1 H, %

TABLE 6 FREQUENCY OF BPI LOWERING IN ASSOCIATION WITH
REGRESSION OF LVH

#6  AEIEKOBHIZEO 5 MIETREDET OB

Associated with lowering of blood pressure (%)

Sex Cases Systolic Diastolic
Male 21 13 (61.9) 10 (47.6)
Female 47 22 (46.8) 18 (38.3)
Total 68* 35 (51.5) 28 (41.2)

*Four (one male and three females) out of 72 cases (Tables 4 and 5)
were excluded, because blood pressure readings for the 2-year cycle
preceding LVH regression were not available.

RH(RARUS )b a BB, & 3) 1 24E 2L @i ge B C i #6E il

o> LDOTRO A,

The association of decreased blood pressure and
the frequency of ECG-LVH regression of varying
types are as follows: 52.8% of cases with lowered
blood pressure exhibited high-voltage regression,
56.5% regression of ST-T changes, and 33.3%
both regression of high-voltage readings and ST-
T changes (Figure 3). The relationship between
longitudinal changes in ECG and blood pressure are
shown for typical cases of high-voltage regression
(Figure 4), ST-T changes (Figure 5), and high-
voltage and ST-T changes combined (Figure 6).

MEDET ML 22 EFhRE o2 RO LER
RENEROBHE OBIEEL, WAL OB, 52.8%,
ST-T Z AL DR, 56.5%, matl{rs & ST-T
AL ARG, 33.3% Tho/ (H3). LR &
£ B0 F M8 200 ile 260, 4
b b AR (B4 ), ST-T {toBH (H5),
@A R O ST-T ZHEANGEH (6 ) 1Itow T
FI N
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FIGURE 3 EFFECTS OF DECREASED SYSTOLIC BLOOD PRESSURE ON THE
THREE TYPES OF ECG-LVH REGRESSION
X3 =00 B0 X e B B 12 B OE U 0 A T o0 B

35 (%)
% lowering of
301 /ﬁ blood pressure
§ 25+ M: Male
8 52.8 F: Female
o 20 T: Total
o
8 15+ 56.5
E 41.7 56.3
= 10F 75.0
51 57.1
ol Y%
M F T M F T M F T
High Volt. ST-T High Volt. & ST-T

ECG-LVH Regression

FIGURE 4 CASE 1, HIGI-VOLTAGE REGRESSION
BI4  EFI1 s frEEo R

Age
4.Jan.60(43) 25.Feb. 63(46) 30.May. 67(50) 24.Jun. 69(52) 20.Apr. T154)

E
& &
e |
§
b3
=35
& g
St
%
=
. -

. i - ‘
TTRENLE al
a\a‘lm B _-.. uV;::IL_i VG:!\:'

BP 170/110 5 178/ 118 69.0 88/ 10 750 Ho/es 718 150/ 80 770
(mmHg)
Hg Y.0.(Male)

At age 43, high-voltage (Sv1+Rv5=47mm) and ST depression in V4-6 had already been observed. At age 50,
high-voltage {Sv1+Rv5=45mm) and ST depression in V4-6 were persistent. At age 52, high-voltage disappeared
(Sv1+Rv5=34mm) though ST depression in V4-6 was persistent.

PBED L B, HEAME(Svl+RvE=4Tmm) R U V4-6 126135 STETHERIZA SN/, 50D & &, @S
(Svl+Rv5=45mm) & V4-6 {24115 ST F Ak, S2 e &, Wi(r2 (Svl +Rv5=34mm) (X5 L 2247
Va-6 D ST FIZ 20 F T HEHL .
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FIGURE 5 CASE 2, ST-T CHANGES REGRESSION
ST-T %At iB#d

X5 HEf 2

Age )
28.Apr.59(42) 28.Apr.84(4a7)
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(mmHg) (Kg)
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At age 47, both high-voltage (Sv1+Rv5=44mm) and ST depression (junctional in V3-4, harizontal in V5-6) in V3-6
werae observed. At age 51, high-voltage increased (Svi+Rv5=63mm) and ST strains were present in V3-6. At age
53, ST-T changes almost disappeared though high-voltage was persistent (Sv1+Rv5=52mm).

ATHED X &, EAifr 2 (Svl+Rvb5=44mm) K (FV3-6 124115 STIETF (V3-4 Tl J B, V5-6 T APE)

Koh, S1@e & & @i 2 A I (Svl+Rv5=63mm), V3-6 TIE ST A kL4 ¥ W&l

53# ¢ ST-T

ZALEIZ E A R L 24, @EMEIHG 2 (Svl+Re5=52mm) .

To determine whether the regression of ECG-LVH
was associated with the lowering of blood pressure,
Wilcoxon’s rank sum test was performed. As
for controls, 129 subjects, of whom ECG-LVH
development was first diagnosed during either the
12th or 13th cycle, were used. Five cases (three
males and two females) were not age- and sex-
matched when the difference in their ages at the
time of the bomb (August 1945) was less than or
equal to five. As shown in Table 7, the changing
rates of both systolic and diastolic blood pressures,
with the exception of the diastolic blood pressure in
males during the examination cycle just before the
ECG-LVH regression and during the cycle when
ECG-LVH regression occurred, were statistically
significant when compared with the control group.

10
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FIGURE 6 CASE 3, BOTH HIGI-VOLTAGE AND ST-T CHANGES REGRESSION
6 AEMI3 WA e ST-T &b & & 1038

Age
3.Apr.62(57)

27.May. 70(65) 3.May, 72(67)

TN
aVF A VB A

aVF bdmit
i ET ER N
BP 85/390 BW 614 ma2/92 602 “4a/80 65.4 18/80 65.5 150/ 90 67.2
{mmtg) L M.K.(Male)

At age 61, both high-voltage (Svi+Rv5=51mm) and ST-T changes in V5-6 appeared. At age 65, both high-voltage
(Sv1+Rv5=31mm) and ST-T changes disappeared.

6L T 22 (Sv1+Rv5=5lmm) & V5-6 (247 5 ST-TZ (L A7 HI 8L, 654 C W 2 (Sv1+Rv5=31mm) &
ST-T Z Lol A% L 7.

11
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TABLE 7 COMPARISON OF BPI CHANGES IN PATIENTS WITH LVH
REGRESSION AND THEIR AGE- AND SEX-MATCHED CONTROLS

# 7 EERIGREH & ERS - ME R & o e B AL o He i
p value for
Parameter Case case vs control Control
Male (n=18)
Age at bomb (yr) 327425 32.1+2.5
SBPI (%) —3.5+4.0 < .05 1.642.5
DBPI (%) —4.74+21 NS 0.8+3.0
Female (n=45)
Age at bomb (yr) 31.6£1.5 314416
SBPI (%) —3.241.6 < .05 3.0x26
DBPI (%) —3.241.5 <.05 29+22
Total (n=63)*
Age at bomb (yr) 31.9+£13 31.6£13
SBPI (%) —3.3+16 < .001 2.61+2.0
DBPI (%) —37+12 < .001 23:E18
SBPI: Systolic blood pressure index, DBPI: Diastolic blood pressure index
(see text).
SBPI: Ai#INiM)+15%, DBPIL: dhoh i 15 5 (4 X 20,

*Five cases (three males and two females) were excluded from the total number
in Table 6 because they were not age- and sex-matched when the difference in
their ages at the time of the bomb was defined less than or equal to five.

5% (W3, w2,
HENELHIO .

AR R OB 5 LT 1D L 2,

e EMAMIEL AT,

tSignificance probability is calculated on Wilcoxon’s rank sum test,
HEH O IS Wilcoxon DL EHE & Hl v TR L 2.

DISCUSSION

Several studies indicate that antihypertensive drug
treatment has protective effects against the de-
velopment of ECG-LVH. Successful control of
hypertension may be associated with the regression
of LVH. The AHS program is designed to diag-
nostically evaluate a fixed population and is not
therapeutically oriented. As a result, the long-
term (26 years) natural course of blood pressure
and ECG readings are assessable. At present,
echocardiography undoubtedly is the most sensitive
and specific method for the identification of LVH,
this has made it possible to visualize directly
left ventricular (LV) wall thickness and cham-
ber dimensions.?'!? A relatively weak correlation
(r = 0.60) was shown between the ECG signs
of LVH and angiographic or echocardiographical
measurements of the LV mass.!®~1% The ECG
voltage criteria depend on the age, weight, and
distance of the left ventricle from the chest wall, and
therefore, do not allow an accurate quantification
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LA R &M E RSP RI LAEEELD
BEAL & OBIZIE, EAE M (r=0.60) L&
Lo BB LB O ML MG, RE, RO
fgbg s o AEF COHMICKFL, Thdiks



of alterations in the LV mass.*®*~17 Various sets of
ECG-LVH criteria, such as the classical Sokolow
and Lyon criteria,’® the more elaborate point-
scoring system by Romhilt and Estes,'® or the
system of Macfarlane et al2® show poor sensitivity
(209%-65%) with an acceptable specificity (84%-
100%). Conversely, the present study may have
underestimated the frequency of LVH.

In addition, since this is a longitudinal study, the
influence of aging on ECG and blood pressure
should be taken into consideration. The LV wall
thickness has been shown to increase with progres-
sive aging even when blood pressure remains in
the normotensive range. Although age-dependent
changes increase LV wall thickness by only about
25% between the second and seventh decade.21—23
In contrast to wall thickness, LV diastolic diameter
did not corrclate with age; aging may primarily
affect concentric LVH.

In cross-sectional studies,24~2% it has been noted

that blood pressure increases at a fairly constant
rate until age 70s in females, whereas the rate of
increase in males during adolescence is faster, but
subsequently the increment in males becomes less
than that in females. Diastolic blood pressure, in
both sexes, increases more gradually with aging.
The cross-sectional studies frequently identify a
decline in diastolic and, to a lesser extent, systolic
blood pressure during the latter part of life (in age
60s). In the longitudinal studies conducted by
Kannel and Gordon?® and in the RERF study,?”
same tendencies were observed; systolic blood pres-
sure reaches its highest point in age 70s and diastolic
blood pressure in age 60s, declining somewhat
thereafter. Considering these data as a whole, the
decline of systolic and diastolic blood pressures in
the course of ECG-LVH regression is meaningful.

In an attempt to evaluate the individual relationship
between the ECG-LVH regression and the lowering
of blood pressure, the criterion mentioned above
was set up (Table 6). About one-half of the cases
of ECG-LVH regression might be related to the
lowering of blood pressure (Figure 3). What other
factors may be associated with LVH regression? Of
course, the correlation between LV mass and blood
pressure was the strongest when blood pressure was
measured during active daily life.?® But in this
study, blood pressure was measured only once every
two years and was a casual one. Furthermore,

13
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HROIERE L ZEEERE 20 " e 5 0 EHAS
NE Ao 2k, ) 21X LAY % Sokolow & UF Lyon &
FEHE® %, EIZHIIY 4 Romhilt & Uf Estes 12 & %
RS A R % Macfarlane 512 & % 532 T,
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modulators of LVH, such as volume load, hormonal
factors, and hereditary factors should be considered.

It would appear that the regression of pressure
overload occurs at a younger age and a higher
level of blood pressure, and is probably correlated
with other preceding factors except the reduction of

HF, BERTZEOEERKEMEF2EEL %
Hhids s g,

[Efaff 0B, L0EFICENT, LAbHn
MEMTERZISZ LN, £LT, £6 (MEERT
Pstom D £T T AEF L O H S LN

hypertension.
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