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Continuous Relation Between Left Ventricular Mass and
Cardiovascular Risk in Essential Hypertension

Giuseppe Schillaci, Paolo Verdecchia, Carlo Porcellati, Olga Cuccurullo,
Carmela Cosco, Francesco Perticone

Abstract—The detection of left ventricular (LV) hypertrophy on echocardiography is a powerful risk indicator in essential
hypertension. However, the prognostic impact of LV mass values within the “normal” range and the shape of the relation
between LV mass and prognosis remain unclear. Thus, 1925 white subjects with uncomplicated essential hypertensior
underwent off-therapy 24-hour blood pressure monitoring and M-mode echocardiography. Duriry ye@ars of
follow-up, there were 181 major cardiovascular events (2.4/100 patient-years) and 49 deaths from all causes. In the 5
gender-specific quintiles of LV mass distribution (partition values: 92, 105, 120, and 13&xnen and 79, 91, 102,
and 116 g/mhin women), cardiovascular event rates were 0.8, 1.7, 2.2, 2.9, and 4.3 per 100 patient-years. After
adjustment for several risk factors, including 24-hour ambulatory blood pressure, the relative risk (RR) of developing
a cardiovascular event increased progressively from the first quintile (RR 1) to the second (RR 1.6, 95% CI 0.8 to 3.1),
third (RR 1.9, 95% CI 1.01 to 4.0), fourth (RR 3.0, 95% CI 1.5 to 5.8), and fifth (RR 3.5, 95% CI 1.8 to 6.8) quintile.
For all-cause death, the RR in the fifth quintile compared with the first quintile was 4.3 (95% CI 1.2 to 13.4). In
conclusion, the powerful relation between LV mass and risk of cardiovascular disease in subjects with uncomplicated
essential hypertension is continuous over a wide range of LV mass values, even below the current “upper normal” limits.
The relation remains significant after control for traditional risk factors, including ambulatory blood pressure.
(Hypertension. 2000;35:580-586.)

Key Words: echocardiographm hypertension, arteriak hypertension, essentimlhypertrophym morbidity
m mortality

L eft ventricular (LV) hypertrophy detected on echocardi- have not been addressed. The present study was specifically
ography is a powerful and independent predictor of designed to establish the link between LV mass and cardio-
cardiovascular complications and death in subjects with vascular risk in subjects with essential hypertension over a
uncomplicated essential hypertensioh.Furthermore, re- wide range of LV mass distribution. The study was a
gression of LV hypertrophy appears to be a favorable collaborative project between 2 observational registries of
prognostic marker independent of the treatment-induced re- subjects with essential hypertension.
duction in blood pressure (BP?.
LV mass shows a continuous distribution in the general Methods
population? whereas LV hypertrophy is an operational cate-  Stydy Populations
gory that defines the upper end of LV mass distribuioh.  The Progetto Ipertensione Umbria Monitoraggio Ambulatoriale
LV hypertrophy on echocardiography is generally found in (PIUMA) study is a prospective registry of complications and death
20% to 30% of relatively unselected subjects with mild-to- in white adult subjects with essential hypertension. The study design
moderate hypertensior,and its prevalence varies according 2nd procedures have been reported previouSlydypertensive =
. subjects were referred to 1 of 3 participating centers (Perugia, Citta

to the selected cutoff valueThe Framingham Heart Study  gejia pieve, and Castiglione del Lago) for baseline evaluation by a
showed an apparently continuous relation between LV massgroup of general practitioners practicing in Umbria, in central Italy.
and cardiovascular event rate in the general population. A total of 1686 subjects enrolled between 1988 and 1996, for whom
However, the important clinical issues regarding the shape of 900d-quality echocardiographic recordings and complete follow-up
the relation between LV mass and cardiovascular risk in data are available, were included in the present analysis.

. - o A parallel cohort study was performed in a group of white adult
essential hypertension and the prognostic impact of LV mass hypertensive subjects at the University Hospital of Catanzaro,
values below the commonly agreed-on upper normal limits Catanzaro, Italy. A total of 239 subjects with good-quality echocar-
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TABLE 1. Selected Clinical Characteristics and Outcome Data and normalized by both body surface area and h&ighto correct
by Center for the effect of overweight.
PIUMA Catanzaro Follow-Up Procedures and End Point Evaluation
Cohort Cohort

All subjects were followed by their family physicians in cooperation
Parameter (n=1686) (n=239) with the outpatient clinic of the referring hospital and treated with the
Age, y 50.3 (11) 48.7* (9) aim of reducing clinic BP to<140/90 mm Hg through the use of
standard lifestyle and pharmacological measures. Most patients

0,
Men, % 52 48 continue to be periodically referred to our institutions for BP control
Body mass index, kg/m? 26.7 (4) 27.7* (4) and other diagnostic procedures. Diuretishlockers, ACE inhib-
Diabetes, % 6 9 itors, C&" channel blockers, and,-blockers, alone or in various
- s combinations, are the antihypertensive drugs that are most frequently
Clinic BP, mm Hg 157/97 (18110) 161*/99" (13/6) prescribed. Contacts with family physicians and telephone inter-
24-h BP, mm Hg 138/87 (15/10) 145*/90% (9/5) views were periodically undertaken to determine the incidence of
LV mass, g/m? 108 (30) 109 (24) major cardiovascular complications of hypertension. For the subjects
) ) . who developed a cardiovascular morbid event, hospital record forms
Relative wall thickness 0.41 (0.09 0.39% (0.07) and other available original source documents were reviewed in
Follow-up, y 3.8 (2 55 (2) conference by the authors. Cardiovascular events included new-onset
Cardiovascular events, n 150 31 coronary artery disease (myocardial infarction, unstable angina with
. documentation of ischemic electrocardiographic changes, sudden
Cardiovascular events, 2.44 2.36

i cardiac death, or coronary revascularization procedure), stroke,
100 patient-years " transient cerebral ischemic attack, symptomatic aortoiliac occlusive
*P<(.05. disease verified with angiography, thrombotic occlusion of a retinal
artery documented with fluoroangiography, progressive heart failure

that required hospitalization, and renal failure that required dialysis.

diographic recordings and complete follow-up data, who were Transient ischemic attack was defined by the diagnosis by a
enrolled between 1990 and 1997, are included in the present analysisphysician of any sudden focal neurological deficit that cleared
Selected clinical characteristics of the 2 populations are reported in completely in<24 hours. Heart failure was defined by the presence

Table 1. of =2 major criteria or 1 major plus 2 minor criteria as reported in
the Framingham Heart Stud§.The international standard criteria
Inclusion Criteria used to diagnose cardiovascular events in the PIUMA study have

All study subjects fulfilled the following criteria: (1) clinic systolic ~ Peen described elsewhere:e

BP of =140 mm Hg, diastolic BP 0&90 mm Hg, or both or=3 o .

visits at 1-week intervals; (2) no previous treatment for hypertension Statistical Analysis

(70%) or withdrawal from antihypertensive drugst weeks before Because the 2 cohorts differed in some clinical characteristics (Table
the study; (3) no clinical or laboratory evidence of heart failure, 1), analyses have been adjusted for the “center effect” as reported by
coronary heart disease, previous stroke, valvular defects or second-de Simone et &l? Briefly, BP and primary echocardiographic
ary causes of hypertension, or important concomitant disease; measurements (LV internal dimension and wall thickness) were
(4) good-quality echocardiographic recordings (see later); and (5) related as dependent variables to a dummy variable indicating the
=1 valid BP measurement per hour over the 24 hours. All subjects center (0 or 1). The variables considered in this analysis were

gave informed consent to participate in the study. therefore adjusted with the linear coefficient of regresstn Thus,
the adjusted variable (adjV) was

BP Measurement adjV=V —b(k— )

Clinic BP was measured by a physician in the hospital clinic with a ) )

mercury sphygmomanometer, after the subject sa&fb® minutes. where V is the observed value of the dependent variablis, the

The average of3 measurements an2 sessions was considered for ~dummy variable representing the center, ants the average value
the analysis. Ambulatory BP was recorded with an oscillometric Of the variable representing the center. -
device (models 90202 and 90207; SpaceLabs) that was set to take a Parametric data are reported as mea. Standard descriptive
reading every 15 minutes throughout the 24 hours. Normal daily and comparative analyses were undertaken. The rates of events are
activities were allowed and encouraged, and patients were told to Présented as the number of events per 100 patient-years based on the
keep their nondominant arm still and relaxed to the side during ratio of the number of events observgd to the total number of
measurements. Reading, editing, and analysis of data were per_patlen'[-_years qf exposure up to the terminating event or censor. For
formed as previously describéd. the patients Wlthout‘ events, the datg of censor was that of the_last
contact with the patient. For the subjects who experienced multiple
. events, survival analysis was restricted to the first event. For subjects
Echocardiography . ) ) who subsequently died, classification of the terminating event could
The M-mode echocardiographic study of the left ventricle was differ from that of the previous nonfatal event. Survival curves were
performed under 2-dimensional control. Measurements were taken estimated with the use of the Kaplan-Meier product-limit met&od
according to the American Society of Echocardiography recommen- and compared with the use of the Mantel (logistic-rank) tegthe
dationst2 Only frames with optimal visualization of interfaces that  effect of prognostic factors on survival was evaluated with use of the
simultaneously show the septum, LV internal diameter, and posterior stepwise Cox semiparametric regression mééi&he assumption of
wall were used for readings. Tracings were read by 2 observers in the|inearity for the Cox model was tested through visual inspection, and
PIUMA cohort and by 2 observers in the Catanzaro cohort, and the no violation of proportional hazards was found. We tested the
mean value fron=5 measurements per observer was computed. All variables of age (years), gender (women, men), serum cholesterol
readers were unaware of patients’ clinical data. The intraobserver (in mmol/L), smoking habits (previous or never smokers, current
and inter-observer variabilities in the PIUMA study laboratory have smokers), body mass index (body weight [in kg] divided by the
been reported elsewhetdntraobserver coefficients of variation in  square of the height [in m]), clinic and 24-hour systolic and diastolic
the Catanzaro study laboratory were 4.6% for interventricular sep- BP (in mm Hg), diabetes (no, yes), and antihypertensive drug
tum, 4.6% for posterior wall, 1.5% for internal diameter, and 6.3% treatment at the time of follow-up contact (no, yes). LV mass was
for LV mass. LV mass was calculated according to Devereuxtgt al considered both as a continuous variable and according to gender-
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TABLE 2. Baseline Characteristics of Subjects by Quintile of LV Mass Index

1st Quintile 2nd Quintile 3rd Quintile 4th Quintile 5th Quintile
Data All (n=1925) (n=385) (n=385) (n=385) (n=385) (n=385) P (F test)
Age, y 50.1 (11) 46.4 (11) 48.6* (11) 50.7* (12) 51.8* (11) 53.2* (11) <0.0001
Men, % 51 51 51 51 51 51 1.00
Body mass index, kg/m? 26.8 (4) 26.2 (4) 26.4 (4) 26.8 (4) 27.2* (4) 27.5% (4) <0.0001
Body surface area, m? 1.83(0.2) 1.83(0.2) 1.82(0.2) 1.83(0.2) 1.83(0.2) 1.84(0.2) 0.65
Current smokers, % 24 24 21 25 24 25 0.73
Diabetes, % 6 5 7 5 6 10 0.09
Total cholesterol, mmol/L 5.51(1.0) 5.54 (1.0) 5.45(1.1) 5.55(1.0) 5.59 (1.1) 5.42 (1.0) 0.14
Clinic systolic BP, mm Hg 157 (18) 149 (15) 153* (16) 155* (16) 162* (19) 167* (20) <0.0001
Clinic diastolic BP, mm Hg 98 (10) 95 (8) 97 (8) 96 (9) 99* (11) 100* (10) <0.0001
24-h systolic BP, mm Hg 139 (15) 132 (13) 135*(13) 137 (13) 142* (14) 149* (15) <0.0001
24-h diastolic BP, mm Hg 87 (10) 85 (8) 85(9) 86 (9) 89* (11) 92* (10) <0.0001
Interventricular septum, mm 11.3(2) 9.1(2) 10.4* (2) 11.1%(2) 12.0*(2) 13.7%(2) <0.0001
Posterior wall, mm 10.0 (2) 8.3(1) 9.2* (1) 9.9* (1) 10.6* (1) 11.8*(2) <0.0001
LV internal dimension, mm 49.6 (5) 47.3 (5) 48.4* (4) 49.5* (5) 50.3* (5) 52.6* (6) <0.0001
LV mass/BSA, g/m? 108 (29) 75 (10) 92* (8) 104* (9) 119* (11) 150* (27) <0.0001
LV mass/height??, g/m?7 49.8 (14) 34.0 (5 42.0* (4) 48.0* (5) 55.2* (6) 70.3* (13) <0.0001
Relative wall thickness 0.41(0.09) 0.36 (0.08) 0.39*(0.07) 0.41*(0.08) 0.43* (0.08) 0.46* (0.10) <0.0001

BSA indicates body surface area. Values are mean (SD).

*P<0.05 vs 1st quintile (Tukey’s honestly significant differences). Partition values for LV mass quintiles were 92.3, 105.4, 119.8, and 138.2 g/m? in men and 79.5,

91.2, 101.8, and 116.4 g/m? in women.

specific quintiles of LV mass adjusted for body surface area. The

prevalence increased to 30.5% (88%) when LV hyper-

partition values between quintiles were 92.3, 105.4, 119.8, and 138-2tr0phy was defined as an LV mass &f125 g/nf in men

g/m? in men and 79.5, 91.2, 101.8, and 116.4 gimwomen. We
also tested the prognostic value of LV hypertrophy defined as a
binary variable, after correction for body surface area (LV mass
=125 g/nt in both genders3 or LV mass=125 g/nt in men and
=110 g/nt in womer??) and for body height (LV mass51.0 g/n?”’
in both genders).

The extent to which the observed data were fitted by a particular
model was tested with the use of the logistic likelihood (-2 log
L) statistics?2 This procedure compares alternative models fitted to

and=110 g/nt in women and to 40.3% (n#75) when LV
mass was adjusted for body height (LV mas§1.0 g/nt’

in both genders). By selection, subjects in the upper
quintiles of the distribution of LV mass had a greater wall
thickness, LV internal diameter, and LV mass than the
subjects in the first quintile. In addition, relative wall
thickness progressively increased with increasing LV

the same set of survival data, based on the consideration that themggs.

likelihood function summarizes the information that the data contain
about unknown parameters in a given model. The likelihood function

is expressed by a number between 0 and 1, and the inverse of itsQutcome Events

logarithm is commonly used for longitudinal statistics. Differences
between the odds ratios were assessed withytlstribution of the
difference between twe-2 log Ls. A significant difference between
the —2 log L statistics provided through the use of different methods
indicates a better prediction of risk estimate yielded by the method
leading to the lowest-2 log L value. SPSS statistical package,
release 7.5 (SPSS Inc), was used to perform the anallyse8.05
was considered statistically significant.

Results

Clinical Characteristics

Table 2 reports the main clinical characteristics of the
study population by quintiles of LV mass index. Compared
with the first quintile, subjects with higher values of LV
mass index were older and had a greater body mass index
In addition, BP values, both clinic and ambulatory, were
higher than those for patients in the first quintile of LV

During a mean follow-up period of 442 years (range 1.0 to
8.3 years), there were 181 new cardiovascular morbid events
(2.42 events/100 patient-years) at the cardiae9®), cere-
brovascular (n=64), or peripheral vascular (n=21) level.
Specifically, there were 31 subjects with myocardial infarc-
tion, 4 with sudden cardiac death, 1 with cardiac death from
other causes, 34 with unstable angina, 12 with coronary
revascularization procedures, 14 with heart failure that re-
quired hospitalization, 46 with stroke, 18 with transient
cerebral ischemia, 14 with new-onset aortoiliac occlusive
disease, 3 with occlusion of the retinal artery verified with
fluoroangiography, and 4 with renal failure that required

dialysis.

During follow-up, we also registered 49 deaths from all
causes (0.63 event/100 patient-years), of which 26 were from

mass. Serum cholesterol levels and prevalence of smokerscardiovascular causes (6 fatal myocardial infarctions, 6 sud-

and diabetic subjects did not differ between the groups. den cardiac deaths, 4 other cardiovascular deaths, and 10 fatal
The prevalence of LV hypertrophy, defined as an LV mass strokes), 14 were from neoplastic causes, and 9 were from

of =125 g/nt in both genders, was 24.1% (#63). The other causes.
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5 1.5 TABLE 3. Independent Predictors of Total Cardiovascular
@ ) . Morbid Events (Cox Model)
S < B H
5 ¢ T Adjusted Hazard Ratio
% S 3 ; 5 Variable (95% Cl) P
g & 2 - Age, y 1.06 (1.04-1.08) <0.0001
ég S o 05
g < 1 < g Diabetes, yes vs no 1.50 (1.01-2.23) <0.05
© m - m m Cigarette smoking, yes vs no 1,62 (1.16-2.25) <0.005
T 2 3@ 4 5 e 22 3 40 e Gender, men vs women 1.77 (1.29-2.42) <0.0004
Left ventricular mass index (quintiles) 24-h systolic BP, mm Hg 1.02 (1.01-1.03) <0.006
Figure 1. Progressive increase in cardiovascular morbidity (left) Serum cholesterol, mmol/L 1.16 (1.01-1.33) <0.03
and all-cause mortality (right) rates from first to fifth quintile of LV mass index
distribution of LV mass index. See Table 2 for details.
Quintile 2 vs quintile 1 1.55(0.78-3.08) 0.18
. .- Quintile 3 vs quintile 1 1.92 (1.01-3.98 <0.05
Cardiovascular Morbidity Rates Quintile 4 d e 1 0 g7 (1 51 534) 000
As shown in Figure 1 (left), the rate of total (fatal plus ulntlle = vs quintlle 97(1.51-5.84) :
Quintile 5 vs quintile 1 3.51(1.82-6.78) <0.0002

nonfatal) cardiovascular events (per 100 patient-years) was
0.85, 1.66, 2.24, 2.86, and 4.34 in the first, second, third,
fourth, and fifth quintile of LV mass, respectively, and this
difference was highly significant (log-rank te§t;<0.0001).
Event-free survival curves in the 5 quintiles of LV mass are
shown in Figure 2. The cumulative cardiovascular event rate years in the 5 quintiles of LV mass (log-rank te¢:0.0001)
for the highest quintile was-35% at 8 years compared with ~ (Figure 1, right). Figure 3 shows survival curves in the 5
a cumulative rate 0&10% for the lowest quintile. quintiles of LV mass. After control for the other independent
A significant risk gradient for adverse events was evident covariates (age and male gender), we found that a greater LV
across the quintiles of LV mass after adjustment for age, mass was an independent predictor of all-cause death. As
gender, smoking, diabetes, cholesterol level, clinic and 24- reported in Table 4, subjects in the fifth quintile of LV mass
hour ambulatory BP, treatment status, body mass index, had a>4-fold RR for all-cause death compared with subjects
family history, and LV relative wall thickness. As reported in  in the first quintile. The excess risk bordered on significance
Table 3, LV mass was independently associated with a for subjects in the fourth quintile.
progressive, linear increase in cardiovascular morbidity rates. o .
In a multivariate analysis, the excess risk compared with the Predictive Value of LV Hypertrophy Defined by

first quintile of LV mass was significant for the third, fourth, ~ Different Criteria . . o
and fifth quintiles (LV mass>91.2 g/mt in women and After adjustment for the other covariates in a multivariate

>105.4 g/M in men). When LV mass was indexed to Model, LV hypertrophy was independently associated with
height’ in the place of body surface area, the risk gradient risk for cardiovascular complications regardless of the use of
across quintiles did not change substantially for the second height-based indexes &1 g/nf"; P<0.021, —2 Log
(relative risk [RR] 1.27, 95% CI 0.64 to 2.51), third (1.85, L=2320.1), gender-spe.cmc indexes adjusteq for body sur-
95% CI 1.01 to 3.41), fourth (2.49, 95% CI 1.38 to 4.49), and face area (=125 g/min men, =110 g/nf in women;
fifth (3.12, 95% CI 1.61 to 5.08) quintiles. P<0.004, -2 Log L=2317.0), or gender-independent in-
dexes adjusted for body surface area (=125°gPr<0.016,
Death —2 Log L=2319.7). When the classification of subjects into
All-cause mortality rates, expressed per 100 patient-years, quintiles of LV mass replaced the categorical definition of

were 0.19, 0.21, 0.54, 0.83, and 1.27 events per 100 patient-LV hypertrophy in the equation, the resulting model provided
a further improvement in the prediction of risk estimate,

Family history for premature cardiovascular disease, clinic systolic and
diastolic BP, 24-hour diastolic BP, body mass index, treatment status, and
relative wall thickness failed to enter the equation. See Table 2 for details.

1.0 g
0.9

0.8 1

Event-free survival

=
Z
—— 1stquintile 2
0.7 1 —— 2nd quintile 5
' —a— 3rd quintile «
—o— 4th quintile —— 1stquintlle
—— Ssthquintile —— 2nd quintile
—o— 3rd quintile
0.6 q —o— 4th quintile
] —— sth quintile
0.0 . 0.85
0 2 4 6 8 0.00 . - T T
Follow-up, years 0 2 4 [¢] 8
# at risk Follow-up, years
1925 1479 845 378 136 )
#at risk
1925 1520 901 418 160

Figure 2. Cumulative cardiovascular event-free survival by quin-

tile of LV mass index. Figure 3. Cumulative survival by quintile of LV mass index.
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TABLE 4. Independent Predictors of All-Cause Death ambulatory BP. An increased risk for cardiovascular disease
(Cox Model) was apparent for LV mass values »fl05 g/nt in men and
Adjusted Hazard Ratio >91 g/nt in women, in large part below the tra.lditiomf:i‘?ﬁ“v21
Variable (95% Cl) p reference standards. The prevalence of subjects at increased
Age, y 110 (1.06-1.13) ~0.0001 r!sk ranged between 24% a_md 40%,_ quendlng on the crite-
rion that was used, when binary definitions of LV hypertro-
Gender, men vs women 2.98 (1.58-5.64) <0.0008 . .
) phy were used, whereas it rose to 60% with the use of
LV mass index gender-specific LV mass quintiles. The use of quintiles
Quintile 2 vs quintile 1 0.94 (0.19-4.69) 0.94 significantly improved the goodness-of-fit of the multivariate
Quintile 3 vs quintile 1 1.86 (0.48-7.19) 0.37 model compared with the binary definitions, thus providing a
Quintile 4 vs quintile 1 2.90 (0.82-10.48) 0.09 better prediction of cardiovascular risk estimate.
Quintile 5 vs quintile 1 4.30 (1.16-13.40) <0.048 ) )

Family history for premature cardiovascular disease, clinic and 24-hour BP, Previous Studies . . .
diabetes, serum cholesterol level, cigarette smoking, body mass index, LV hypertrophy detected on echocardiography is a widely
treatment status, and LV geometric pattern failed to enter the equation. established risk factor for cardiovascular complications in

See Table 2 for details. hypertensioh-3and in the general populatidit,as well as in

a variety of clinical settingg3-25 It is unknown whether the
expressed by a reduction in the2 log L value (2305.9, association between LV mass and cardiovascular risk in
P<0.001 versus all models based on binary partitions). hypertension is continuous over a wide range of values and

whether this association holds also in the “normal” range of
Men Versus Women LV mass. Mensah et 2 examined the prognostic value of
LV mass was significantly greater in men than in women, LV mass in 193 subjects with essential hypertension stratified
after adjustment for both body surface area (1332 versus into 4 groups with progressively greater LV mass. The

99.5+25 g/mM) and height (52.0+15 versus 47.6+13 §/m  12-year incidence of cardiovascular events was 64% in
both P<0.0001). Event-free survival analysis was also per- patients with pretreatment LV mass®fL.74 g/nt and 38% in
formed separately in men and women. In a Cox regression patients with pretreatment LV mass between 125 and 174
model, LV hypertrophy (LV mass125 g/nf in men,=110 g/m?. However, the group at highest risk (LV massl74
g/n? in women) was an independent predictor of cardievas g/nv) included only 11 subjects, and the small number of
cular morbidity in women (hazard ratio 1.99, 95% confidence events (50 total) did not allow a solid statistical adjustment
interval 1.17 to 3.37) as well as in men (hazard ratio 1.54, for the effect of several potential confounders. A recent
95% confidence interval 1.05 to 2.25). The independent analysis of the Framingham Heart Sté@fjpund an increased
impact of increased LV mass on cardiovascular events wasLV mass in 26% of subjects. LV mass showed a linear
significantly greater in women than it was in men. For each relationship with the rate of future cardiovascular events, but
1-SD increment in LV mass (25 gfim women, 31 g/rhin when the subjects with LV hypertrophy were stratified into 4
men), the adjusted hazard ratio was 1.49 in women (95% CI groups based on LV mass, the age- and risk factor-adjusted
1.23to0 1.79) and 1.22 in men (95% CI 1.03 to 1.RP5;0.02 hazard ratio was only 1.27 in the majority of subjects (81% of

for gender/LV mass index interaction). the group) who had only a mild increase in LV mass. Hazard
ratio increased up to 1.75, 2.05, and 3.10 in the other 3
LV Geometry subsets, which, however, represented only 19% of the sub-

Cardiovascular event rate was higher in subjects with LV jects with LV hypertrophy.® Because only one third of the
concentric geometry (r523), defined as a relative wall  studied population were hypertensive, these findings could
thickness of =0.45, than in subjects with an eccentric not provide a definite answer to the question regarding the
geometry (3.53 versus 2.06 events/100 patient-years, prognostic impact of a mild increase in LV mass in the
P<0.01). However, the prognostic value of LV concentric specific setting of essential hypertension.

geometry, defined either as a categorical or as a continuous

variable, did not hold in a multivariate Cox model (Table 3). Present Study

The hazard ratio for concentric geometry was 1.16 (95% CI Despite the considerable literature on the adverse prognostic
0.85 to 1.59) for cardiovascular events and 1.26 (95% CI 0.69 value of LV hypertrophy in different clinical settings;23-25

to 2.31) for all-cause deaths. only a few studie’s31626.2"have been specifically conducted
in uncomplicated subjects with essential hypertension. Other
Discussion studies have been carried out with different populations of

This study showed a strong linear relation between LV mass subjects, including the general populati®ié subjects un-

on echocardiography and subsequent cardiovascular morbid-dergoing cardiac catheterization for presumed coronary artery
ity and all-cause mortality rates in initially untreated and diseas&32°survivors of myocardial infarctio?t and subjects
uncomplicated subjects with essential hypertension. The re-with renal failure2® Thus, more data are needed for subjects
lation was statistically significant, clinically consistent, and with essential hypertension to better define the prognostic
persisted after correction for the influence of several tradi- value of LV mass in this important setting.

tional risk factors, including age, gender, diabetes, cigarette The general acceptance in the clinical practice of LV
smoking, serum cholesterol level, and clinic and 24-hour hypertrophy as a binary variable is derived from its docu-

Downloaded from http://hyper.ahajournals.org/ by guest on February 27, 2014


http://hyper.ahajournals.org/
http://hyper.ahajournals.org/

Schillaci et al Left Ventricular Mass and Prognosis in Hypertension 585

mented prognostic val&e-23-26and from the convenience group, the prognostic value of LV hypertrophy regression
and easy applicability of the classification of LV mass values remained significant after control for baseline LV mass
into 2 categories: normal and abnormal. Nevertheless, theand serial changes in office and ambulatory BP.
distribution of LV mass is continuous in the general popula-
tions therefore making any definition of a cutoff value Clinical Implications
arbitrary. In our study, LV hypertrophy defined according to Our findings show a linear, powerful, and independent
3 different binary criteria was a significant independent relation between LV mass and cardiovascular risk in initially
predictor of prognosis in men and women with essential Untreated men and women with essential hypertension who
hypertension. However, an important contribution of the Were free from overt cardiovascular disease. The stratification
present study was that the stratification of subjects into Of subjects into quintiles of LV mass provided a significant
quintiles of LV mass added precision to the risk estimate, as improvement of risk estimate compared with the binary
demonstrated by the further reduction of the log L value ~ definition of LV hypertrophy. An increased cardiovascular
in comparison with models based on binary partitions. Thus, fisk was already detectable at LV mass value4@5 g/ntin
stratification of LV mass values into quintiles appears to be Men and>91 g/nt in women) considerably lower than the
risk stratification than the use of LV hypertrophy as a yes/no tion of a substantially greater percentage of individuals at an
variable. increased cardiovascular risk. These findings may be of help
The basic pathophysiological mechanisms underlying the in the clinical practice by allowing better interpretation of the
association between LV mass and cardiovascular risk remain'esults of quantitative echocardiography for cardiovascular
elusives® LV mass may be considered a time-integrated risk stratification in subjects with essential hypertension.
marker of exposure to high BP values and as a sensitive
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