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Purpose - To evaluate 2 left ventricular mass index (LV-
MI) normality criteria for the prevalence of left ventricular
geometric patterns in a hypertensive population (HT ) .

Methods - 544 essential hypertensive patients, were
evaluated by echocardiography, and different lefi ventricu-
lar hypertrophy criteria were applied: 1 - classic : men -
134 g/m? and women - 110 g/m? ; 2- obtained from the 95"
percentil of LVMI from a normotensive population (NT).

Results - The prevalence of 4 left ventricular geometric
patterns, respectively for criteria 1 and 2, were: normal geo-
metry—47.7% and 39.3%, concentric remodelying —25.4%
and 14.3%, concentric hypertrophy— 18.4% and 27.7% and
excentric hypertrophy — 8.8% and 16.7%, which confered
abnormal geometry to 52.6% and 60.7% of hypertensive. The
comparative analysis between NT and normal geometry hy-
pertensive group according to criteria 1, detected significa-
tive stuctural differences, ”(*p < 0.05):LVMI- 78.4+1.50vs
85.9+0.95 g/m’ *; posterior wall thickness -8.5+0.1vs 8.9+
0.05 mm*; leftatrium -33.3+0.41vs 34.7+0.30 mm * With
criteria 2, significative structural differences between the 2
groups were not observed.

Conclusion - The use of a reference population based
criteria, increased the abnormal left ventricular geometry
prevalence in hypertensive patients and seemed more ap-
propriate for left ventricular hypertrophy detection and
risk stratification.
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In recent years, the use of echocardiography made
possibleabetter characterization of the cardiac morphome-
tricand functional changesin essential hypertension 2,

The prevalenceof left ventricular hypertrophy, which
isestimatedin approximately 5% 2* according to el ectrocar-
diographiccriteria, hasranged fromaround 20%to 40%in
hypertensive populationsand from 0to 10% in normoten-
sive populations assessed on echocardiography 7.

The use of more sophisticated tools may also detect
more accurately the early cardiac structural changes that
precedeleft ventricular hypertrophy.

Recent studies 8%, which have assessed in aglobal
waly the spectrum of cardiac geometric changes on echo-
cardiography in hypertensive patients, have established
theconcept of early cardiac remodeling. Thisconcept along
with prospective studiesof morbidity and mortality*** have
shown agreater cardiac risk for hypertensive individuals
with concentric remodeling and hy pertrophy, ascompared
with patientswith normal geometry on echocardiography.
Thishas, therefore, created agreater needfor stratifying hy-
pertensive patientsin earlier phases of cardiac structural
changes. Until then, these patients, unlike those patients
with left ventricular hypertrophy, were considered asalow
cardiovascular risk group.

Thediagnosisof |eft ventricular hypertrophy has be-
en based on pre-established criteria, whose limitsfor the
cardiac massindex have been obtainedin referred normo-
tensive populations.

Therefore, adequate stratification of hypertensive pa-
tientsrequirespre-established limitsof cardiac massindex.

Some studies, including that of Cornell University
and the Framingham Study 8, have established limit values
of ventricular massindex, which were cal culated based on
percentilesor standard deviationsof theaverage of thecar-
diac massindex in popul ations of normotensivemalesand
females. Theselimit valueswere, respectively, 134 and 110g/
m?at Cornell University study, and 131 and 100g/m2inthe
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Framingham Study. L ater on, other studies™*? established
new referential valuesfor correcting themassby body sur-
facearea. Morerecent studies?-? have proposed the use of
limit val uesbased onindexing by height, squareheight, and
height tothepower of 2.130r 2.7.

However, thegpplication of thesecriteriain different po-
pulations should be carefully performed. Consideringthedi-
versity of the popul ations studied, changesin sengitivity and
specificity may occur whenpre-established criteriaaregpplied
for left ventricular hypertrophy, and, therefore, inadequate
dratificationin cardiac geometric patternsmay happen.

Uptothepresent time, only afew studies”'*% have
assessed theimpact of different limit values of ventricular
massindexing ontheprevalence of cardiac geometric pat-
terns. Likewise, only afew studies” have proposed asses-
sing the accuracy of applying criteriausually acceptedin
their local populations.

The objective of the present study was to assess
comparatively theprevalenceof cardiac geometric patterns
on echocardiography inapopul ation of individual swith es-
sential hypertensionusingonecriterionwidely applied (cri-
terion 1) and asecond criterion obtained from areferential
normotensive population (criterion 2).

Methods

Weretrospectively studied 544 patientswith essential
hypertension (173 malesand 371 femal es), who underwent
Doppler echocardiography inthehypertensionclinic of the
nephrology department at Unifesp (Federal University of
S0 Paulo). All patientshad apreviousdiagnosisof hyper-
tension, which was established by assessment of medical
records. M ost patients (85.4%) were under medi camentous
treatment, and theremaining patientswereout of medication
for at least 8 weeks prior to echocardiography.

Thefollowing exclusion criteriawere considered: pre-
vious diagnosis of severe hypertension; pressure levels:
systolicblood pressure (SBP) >180mmHgor diastolicblood
pressure (DBP) >110mmHg, or both, ontheday of echocar-
diography; secondary hypertension; a pre-established
diagnosisof diabetesor fasting glycemialevels>140mg/dL,
or both; chronic renal failure defined as serum creatinine
>2.0mg/dL ; coronary heart disease diagnosed by angiogra-
phy, history of myocardial infarction, angina, or positive
exercisetest; and clinical signsof congestiveheart failure.

Out of thelocal referential population, agroup of 106
normotensi veindividual swas chosen to undergo Doppl er
echocardiography assessment as a control group.

Ontheday of the examination, demographic dataand
measurements of blood pressureweretaken from the pati-
entsand control group. For meansof analysis, only thefirst
examination of each patient during the period studied was
considered. All patientswith aninadequate echocardiogra-
phicwindow or withvalvar lesionsand hemodynamic reper-
cussion evidenced on echocardiography were excluded
fromtheanalysis.

On Doppler echocardiography, thefollowing structural
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parameterswere assessed: thickness of the posterior wall, of
theinterventricular septum, and| eft ventricular diameter during
systoleand diastole. Theventricular masswasca culated with
themodified Devereux formula®”: 0.80[1.04(DIVS+DLVPW)?
—(LVDD)?]+ 0.6, and theventricular massindex obtained
through correction of mass by the body surface area.
Messurementsof therel ativethicknessof thewal | andrel ative
thicknessof theseptumwereobtained asfollows. 2x DLVPW/
LVDDZand2xDIVSLVDD®,whereDLVPW, DIVS, and
LVDD correspond, respectively, to measurements of the
thicknessof theposterior wall, of theinterventricul ar septum,
andtheventricular diameter during diastole.

All measurementsof the septum and the posterior wall
were performed at the end of diastole, including theendo-
cardial thickness, according to recommendations of the
American Society of Echocardiography %, justifying the
useof itsformulamodified by Devereux?. Thisformulaap-
proximatesthevaluesof ventricular massobtained with the
formulainitially validated by the American Society of Echo-
cardiography 3, to the values of mass obtained with the
equation of the convention of Penn®2, Thislatter, despite
being moreaccurate, appliesamethod of measurementsless
used, which excludesfromtheanaysistheendocardial thi-
cknessof theseptum andwall.

Two criteriawere used for the definition of hypertro-
phy: 1) the classical criterion, whose limits of ventricular
massindex are 134g/m? for malesand 110g/m? for females
(criterion 1); 2) thecriterion obtained from the 95" percentile
of themeasurementsof theventricular massindex obtained
in males and females of the referential normotensive po-
pulation (criterion 2), which resultedintherespectivelimits
of 110g/m?and 96g/n.

Accordingtothesecriteria(1and 2), the patientswere
classifiedinto4 ventricular geometry groups®°%, asfollows:
normal geometry —index of normal ventricular mass and
relative thickness of thewall and rel ative thickness of the
septum <0.45 (NG —criterion 1; NG2—criterion 2); concen-
tricremodeling (CR)—normal ventricular massindex andrel-
ativewall thicknessor rel ative septum thickness>0.45, or
both, (CR1and CR2); hypertrophy —ventricul ar massindex
> pre-established limits, concentric hypertrophy (CH) if the
relativewall thickness was>0.45, and eccentric hypertro-
phy (EH) if therelativewall thicknesswas< 0.45.

Direct measurementsof ventricul ar diameter and volu-
me of the chambers obtai ned on echocardiography allowed
direct obtainment of parametersof systolic functionand he-
modynamic derivatives, suchas: systolicvolume(SV) =end-
diagtolicvolume(EDV)—end-systolicvolume(ESV), where
EDV =LVDD? ESV =LV3*3and LV SD istheventricular
diameter obtai ned during systole; cardiac output (CO) =SV x
HR (heart rate) and corrected for body surface for obtain-
ment of thecardiacindex (Cl); gjectionfraction (EF) = (EDV
—ESV)/EDV x 100*; percentage of fractional shortening
(FS%) obtai ned through the expected FSvaluesdivided by
theFSvaluesobtained, whereFS=(DVD-SVvD )/DVD x
100%*and expected FS =99.9 - (35.4 log 10 end-systolic
stress); end-systolic stress(ESS) = SBPx LVSD/4x SLVPW
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(LVSD +SLVPW)%; contractility index (CTl), caculated by
dividing ESSby LVSD ¥, peripheral vascular resistance
index (PVRI) =mean blood pressure (M BP) x 80/COwhere
MBP=DBP+(SBP-DBP)/3.

Diastolic function was assessed by mitral Doppler,
using theratios of the E and A wave (cm/s) velocitiesand
theratio of thesewaves(E/A) ®.

For statistical analysis, demographic datawererecor-
dedwith Dbasel |l software, andthe SigmaStat softwarewas
used. Demographic and pressure parameters, aswell as
echocardiographicanalysis, were presented asmean + stan-
dard error. The student ¢ test was used for comparative
analysis of demographic and pressure parameters between
the normotensive and hypertensive groups. The variance
test (ANOVA) was used for comparing these parameters
betweengroupsNT, NG1, and NG2, and separately for maes
and females. Comparative analysis of the means of the
structural and hemodynamic parameters, aswell asthe
systolicand diastolicfunctions, betweenthegroupsNT x HT
andNT x NG1x NG2wasperformedthroughthecovariance
test (ANCOVA), after adjusting for age, sex, and body mass
index. Comparison of prevalence of the parameters of
ventricular geometry in the groups of malesand females,
according to both criteria, was obtained through the chi-
squaretest.

Results

Table| showsthe prevalence of cardiac geometric
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patternsobtained accordingtocriterial (classical criterion)
and 2 (based on anormotensive population). The percen-
tage of patientswith cardiac structural changes(CR+ CH +
EH) was significantly higher when criterion 2 was used
(60.7%) ascompared with criterion 1 (52.6%). Inaddition,
prevalence of cardiac hypertrophy (CH + EH) increased
from 27.2% (criterion 1) to45.7%when criterion 2wasused.
On the other hand, areduction in the number of patients
with normal geometry on echocardiography occurred
(47.4%withcriterion 1, and 39.3%with criterion 2).

When assessing prevalence of different patterns of
ventricular geometry for both sexesand accordingto crite-
rialand 2, weobserved adistribution similar to that obtai-
ned with theanalysisof thetotal population. Thedistribu-
tionof abnormalitiesaccordingtocriterial and 2inthemale
groupwas, respectively, 50.3%and 57.7%, andinthefemale
group, respectively, 53.6% and 62.0%.

Tablell shows pressure and demographic dataof the
normotensive and essentially hypertensive population.
Thesubgroupsof individual swith normal geometry obtai-
ned using the two criteriawere al so assessed. It isworth
noting that hypertensive patientswith normal geometry did
not differ fromthetotal group of hypertensiveindividualsin
regard to age, body massindex, and blood pressurelevels.
These subgroups of hypertensive individuals, however,
showed asignificant increasein age and body massindex
as compared with the normotensive individuals. In addi-
tion, ahigher proportion of maleswasfound among the hy-
pertensiveindividuals.

Table I - Prevalence of ventricular geometric patterns according to criteria 1 and 2 of ventricular hypertrophy
GN RC HC HE AE
(%) (%) (%) (%)
1 258 (47.4) 138 (25.4) 100 (18.4) 48 (8.8) 52.6%
Total 2 214 (39.3)* 78 (14.3)* 351 (27.7)* 101 (18.6)* 60.7% *
Males 1 86 (49.7) 50 (28.9) 28 (16.2) 9(5.2) 50.3%
2 73 (42.2) 26 (15.0)* 49 (28.3)* 25 (14.4)* 57.7%*
1 172 (46.4) 88 (23.7) 72 (18.4) 39 (10.5) 53.6%
Females 2 141 (38.0)* 52 (14.0)* 102 (27.4)* 76 (20.5)* 62.0% *
* p<0.01 vs criterion 1; NG- norma geometry; CR- concentric remodeling; CH- concentric hypertrophy; EH- eccentric hypertrophy; SA- structural ateration.

Table II — Demographic and pressure data in normotensive individuals (NT), individuals with essential hypertension (HT), and 2 subgroups of
hypertensive individuals with normal cardiac geometry, according to 2 criteria of hypertrophy (HT — NG1; HT — NG2).

NT HT HT - NG1 HT —-NG2
N 106 544 258 214
Age (years) 418+ 13 50.0 + 0.8% 468 + 0.94* 464+ 1.3
M 51.9 68.2* 66.7* 65.9*
Sex F 48.1 31.8* 33.3 34.1
BMI (Kg/n?) 253+ 038 271+ 027 269 + 0.30% 26.9 + 0.30*
SBP(mmHg) 1169 + 15 1494 + 1.4* 1439 + 1.3* 1420 + 1.4*
DBP (mmHg) 776+ 09 955+ 0.8* 92.5 + 0.70* 91.3 + 0.90*

* p<0.05 vs NT; BMI- body mass index; SBP- systolic blood pressure; DBP- diastolic blood pressure.
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Table III - Demographic and pressure data in normotensive males and females (NT) and males and females with essential hypertension with normal
cardiac geometry according to 2 criteria of hypertrophy (HT - NG1; HT - NG2)
NT HT GN, HT GN, P
Age Homens 396+ 19 468 + 1.7 458+ 1.8 0.03
(years) Mulheres 439+ 18 46.8 + 0.95 46.8 + 1.0 NS
BMI Homens 254 + 048 26.8 + 041 26.3 + 047 NS
(kg/m?) Mulheres 251+ 06 27.2 + 0.35¢ 27.2 + 0.38* 0.003
SBP Homens 1166 + 1.5 141.0 + 2.0* 140.0 + 2.1* < 0.0001
(mmHg) Mulheres 1169 + 1.6 1455 + 1.6* 1449 + 1.6* < 0.0001
DBP Homens 778 + 0.95 926+ 13 929 + 1.5% < 0.0001
(mmHg) Mulheres 77.3 + 0.96 92.1+ 0.96" 917+ 10 < 0.0001
* p<0.05 vs NT; BMI- body mass index; SBP- systolic blood pressure; DBP- diastolic blood pressure.

Tablelll illustratesthe demographic dataobtained se-
parately withtheeva uation of maesand femalesinthesub-
groupsof normotensiveindividua sand hypertensiveindi-
vidua swithnormal geometry, accordingtothe2 criteriaem-
ployed.

As expected, cardiac structural parameters were
significantly higher in hypertensive individuals as
compared with the normotensive population asfollows:
ventricular massindex —78.8+1.2 vs 103.8+1.3 *; left
atrium—33.4+0.41vs35.2+0.2*; LVDD —47.2+0.34 vs
46.8+0.23; LVPW—-85+0.10vs10.2+0.08*; 1VS—8.8£0.10
vs10.74+0.09* (* p<0.05).

TablelV showsthat the structural parameterswereal -
so significantly higher inthegroup of hypertensiveindivi-
duaswith normal geometry obtained withtheclassical cri-
terion ascompared with the group of normotensiveindivi-
duals. However, when using thecriterion based onthelocal
normal population, no differenceswereobservedintheas-
sessment of the 2 groups.

Table IV also shows the structural evaluation in

subgroups of malesand females. It isworth noting that in
themale subgroup, no structural differenceswereobserved
intheNG2 group ascompared with thegroup of normoten-
siveindividuals(asintheglobal evaluation). Inthefemale
subgroup, significant differences were observed between
the 2 groups, despitethefact that by applying criterion 2the
structural parametersof the NG2 group weremore closeto
those of the normotensive group.

Cardiacfunctional alterationsresulting fromhyperten-
sionwerenot influenced by theuse of oneor the other crite-
rion. Patientswith normal geometry obtained according to
both criteriashowed anincreasein the peripheral vascular
resistance, end-systolic stress, cardiac index, fractional
shortening, and contractility index, when compared with
thenormotensiveindividuals(TableV). Inregard tothedi-
astolic function, similar reductionsin the E wave/A wave
ratio were observed in both groups as compared with the
normotensive individuals. Thiswas also observed when
malesand femaleswere separately evaluated.

Table IV — Structural parameters on echocardiography in normotensive individuals (NT) and hypertensive individuals (HT) with normal geometry (NG)
according to 2 criteria of stratification (HT — NG1; HT — NG2) in the total population and according to sex
NT HT NG, HT NG, P
Total 784+ 15 85.9 + 0.95 816 + 0.85 < 0.0001
LVMI Males 839+ 23 919+ 18 872+ 15 0.01
(g/m?) Females 733+18 829 + 1.05 787 + 0.96™ < 0.0001
Total 333+ 041 34.7 + 0.30° 342+ 034 0.02
LA Males 341+ 055 36.4 + 0.59° 352+ 074 0.02
(mm) Females 325+ 058 338+ 031 33.7+034 NS
Total 473+ 035 476 + 025 470+ 024 NS
LvDD Males 49.1 + 048 50.0 + 0.46 49.2 + 043 NS
(mm) Females 45.7 + 0.42 464 + 0.25 458 + 0.24 NS
Total 85+ 0.12 89+ 0.05 8.7+ 0.05 < 0.001
LVPW Males 9.0+ 0.16 9.3 + 0.09* 9.10 + 0.09 0.02
(mm) Females 8.0+ 0.16 8.7+ 0.06' 85+ 0.06 < 0.0001
Total 88+ 0.13 9.0 + 0.07 8.8+ 0.07 NS
IVS Males 93+019 9.4+ 0.09 9,2 + 0,09 NS
(mm) Females 84 +0.16 88+ 0.09 8,6 + 0,09 0.003
* p<0.05vs NT + p<0.05 vs HT - NG; LVMI- left ventricular mass index; LA- left atrium; LV DD- left ventricular diastolic diameter; LV PW- |eft ventricular posterior
wall; IVS- interventricular septum.
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Table V — Hemodynamic parameters (systolic and diastolic function) in normotensive individuals (NT), individuals with essential hypertension (HT),
and hypertensive individuals with normal cardiac geometry (HT - NG1; HT - NG2).

NT HT HT —NG1 HT —NG2
N 106 544 258 214
PVRI 1306.7 £ 35.9 1672.1 + 24.3* 1462.1 + 22.7* 1497.8 + 25.1*
ESS 442 £ 1.47 480 + 0.63* 504 + 0.73* 49.6 £ 0.77%
IC 334+011 354 £ 0.05 3.75 £ 0.05* 3.63 + 0.05*
EF 0.75 * 0.006 0.75 * 0.002 0.76 + 0.002* 0.76 + 0.002*
FS 37.7 £ 047 381+020 384 +023 38.6 + 0.24*
FS% 893+ 113 92.7 + 0.48* 95,9 + 0.61* 96.0 + 0.64*
CTl 1.79 + 0.06 2.07 £ 0.02* 2.05 + 0.03* 2.13 £ 0.04*
E/A 1.32 + 0.03 112 + 0.01* 1.27 £ 0.02* 1.26 + 0.02*

wave/A wave ratio.

p<0.05 vs NT; PVRI — peripheral vascular resistance index (din/seg/n?); ESS- end-systolic stress (10° din/cm?); Cl— cardiac index (I/min/m?); EF—
gjection fraction; FS- fractional shortening (%); FS%- fractional shortening corrected to the expected FS; CTI- contractility index (10 dinfcm®); E/A- E

Discussion

The diagnosis of ventricular hypertrophy in hyper-
tension requires pre-established criteriaderived from nor-
motensive populations, and these criteriaare based on the
normal limitsof thecardiac massindex 18,

Oneof thecurrently most used criteriaisthat derived
from studies at Cornell University ¥/, which isbased on a
normotensive population of New York City (ventricular
massindex of 134g/m?for maesand 110g/m? for females).

Whenthelimitsof thicknessof theseptumandthel eft ven-
tricular pogterior wal aretakenintoconsideration, sratification
in4cardiacgeometric patternsispossible. Thishasproventobe
useful asit dlowstheidentification of aggnificant percentageof
hypertensiveindividualsin the population, who, despitetheir
ventricular massindex withinthenorma range, show anincrease
inthereativethickness of the septum or the posterior wall, or
both, ascompared withindividua swithnormal geometry 022,
Thesepatients, classified ashaving concentricremodeling, are
currently known to have higher cardiovascular morbidity and
mortality 112,

In our study, the different prevalences of ventricular
geometric patterns obtained with the use of both criteria
(Tablel) alow theidentification of asubstantial number of
individual s with hypertrophy (CH and EH) or with some
kind of cardiac structural change(CH, EH, and CR) inapo-
pulation of mildto moderate hypertensiveindividua sboth
forthemaeandfemalegroups.

Usingcriterion 1, 47.4% of thepatientshad NG, 25.4%
CR, and 27.2% hypertrophy, adding to atotal of 52.6% of
patientswith cardiac structural changes. Similar prevalence
wasfoundintheevaluation of malesand femal esseparately.

Using the criterion based on the normotensive popu-
lation (criterion 2), wefound 45.7% of individual swith hy-
pertrophy inthetotal group, 42.7%inthemalegroup, and
47.9%inthefemal e group, congtituting along with the per-
centileof individua swith concentricremodeling atotal of,
respectively, 60.7%, 57.8%, and 62.0% of hypertensiveindivi-
dua swith somekind of structural alteration. Thismeansa
significantincrement of 8.1%, 7.5%, and 8.4%of patientswith
anincreasedriskinstratification.
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Ontheother hand, patientswith ventricular massin-
dex, and septal andwall thicknesswithinnormal rangehave
normal geometry and, theoretically, should not differ from
normotensivepatientsin regard to cardiac structural para-
meters. However, theresults of our study have shown that
individual sclassified ashaving normal geometry by apply-
ing criterion 1 had significantly higher structural changesin
massventricular index and rel ativethickness of theseptum
andwall thanthereferential population of normotensivein-
dividuals.

When we applied the criterion based on the 95" per-
centileof themean of theventricular massindicesobtained
fromalocal referential popul ationinstead of thecriterion of
Cornell University, significant differenceswereno longer
observed in the structural parameters of individuals with
normal geometry and those of the normotensive popula
tion. When analyzing malesand femal es separately, howe-
ver, the results obtained showed that in the femal e group,
despite the approximation of the structural parameters
between the NG group and the normotensive group, when
using criterion 2, significant differencesinthe assessment
of theventricular massindex and LV PW occurred. Inaddi-
tion, no significant differenceswere observed in most mor-
phometric evaluationsof NG1 and NG2 subgroups.

Nevertheless, theapplication of criterion 2 seemed more
appropriatefor detecting cardiac hypertrophy inthis popu-
lation, because a greater approximation of the structural
parametersof theNG and normotensivegroupsoccurred.

Thefact that pre-established criteria obtained from
specific populationsmight not be applied with thesameac-
curacy for other populations had already been observed
and motivated the studiesat Cornell University. Thissho-
wed that the application of thecriteriaobtainedinthe Fra-
mingham Study 8 to apopulation of New Y ork City ended
up by overestimating the prevalence of hypertrophy in
groups of normotensive individuals and groups of indivi-
dualswith borderline and sustained hypertension in this
population’. Onthat occasion, 9.4% of thenormotensivein-
dividuals, who supposedly had normal cardiac geometry,
wereclassified ashaving left ventricular hypertrophy, anda
prevaenceof 19.6% of hypertrophy in borderlinehyperten-
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siveindividualswas detected; on the other hand, with the
use of local criteria, this prevalence was 12.4%. The low
specificity (negative predictivevalue) of thecriteriaof the
Framingham Study for the population of New Y ork City
(90.6%) was attributed to population changesin lifestyle,
prevalence of obesity, sedentary lifestyle, etc.

Differencesin body congtitutionand lifehabitsbetween
our populationandthat of New York City may perhapsexplain
thebetter accuracy obtained when acriterion based onthelo-
cd population was used. Thiswas stressed when we applied
criterion Linour normotensivepopulation, which provideda
prevalence of 0.9% of individualswith hypertrophy ina
populationthat supposedly had no hypertrophy. Therefore, we
obtained a99.1% specificity for criterion 1, whichisextremely
high when one considerstheided 97% specificity 7, withno
lossinsengtivity (positivepredictivevalue).

A recent study % assessed the use of different criteria
of hypertrophy inanormotensive populationandinapre-
viously selected subpopulation based on the presence of
hypertrophy onthe el ectrocardi ography (subpopulation of
theLIFE Study). Thisstudy couldwell analyzetheinverse
rel ation existing between specificity and sensitivity for the
criteriaapplied and a sotheimpact onthepreva enceof hy-
pertrophy, which ranged from 42%to 72%in thisstudy, de-
pending onthecriterion used.

Other studieshave shown that theapplication of diffe-
rent criteriaendsup in modifying the prevalence of ventri-
cular geometric patternsdepending on the popul ation sub-
groupsanalyzed (according to sex, age, body massindex),
on the criterion of ventricular mass correction used (body
surface, height, square height), or on the covariables pre-
sentinthe population being studied (level of hypertension,
medi cation use, blood pressure control, etc).
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IntheVITAE Study %, theechocardiographic assess-
ment of alarge population of essential hypertension obtai-
ned from reference centersin Spain provided aprevalence
of ventricular hypertrophy and of concentric remodeling
that ranged from 59.2%to 72.2% and from 6.5%t0 11.4%,
respectively, depending onthecriterion used.

Theuseof thesamecriteriaappliedin our study (110g/
m?2and 134g/m?) in 510 participantsof theHOT Study * provi-
ded aprevalenceof hypertrophy of 62%. In ancther study %,
aprevaenceof hypertrophy of 25% for malesand 26%for
femaleswasfoundwith thecriterion of 134g/m?and 102¢g/
m?, whichisvery similar tothat usedinour study.

Considering the prognostic implications associated
withthediagnosisof ventricular hypertrophy and remode-
ling changesin hypertensiveindividuas*, thestandardiza-
tion of criteriahasbeen emphasized, confirming theneedfor
establishing specific population criteria.

Asexpected, the use of amore adequate criterion of
normality for theventricular massindex did not alter accura
cy in detecting early functional changes that accompany
the development of left ventricular hypertrophy 10294243 |n
fact, functional (systolic and diastolic) and hemodynamic
changesin hypertensive patientswith normal cardiac geo-
metry were equally demonstrated when both criteriawere
used.

In conclusion, the findings of the present study sug-
gest that the use of acriterion of normality based on arefe-
rential normotensive population may perhapsbemore ap-
propriatefor detecting ventricular hypertrophy and stratifi-
cation of the hypertensive population in different cardiac
geometric patterns. Obtaining these criteriabased ontheas-
sessment of alarger referential normotensivepopulationin
our country isrequired.
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