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Abstract

Objectives—This study was performed to determine whether a 4-tiered classification of left
ventricular hypertrophy (LVH) defines subgroups in the general population which are at variable
risk of adverse cardiovascular outcomes.

Background—We recently proposed a 4-tiered classification of LVVH where eccentric LVH is
subdivided into “indeterminate hypertrophy” and “dilated hypertrophy” and concentric LVH into
“thick hypertrophy” and “both thick and dilated hypertrophy,” based on the presence of increased
left ventricular end-diastolic volume.

Methods—~Participants from the Dallas Heart study who underwent cardiac magnetic resonance
imaging and did not have LV dysfunction or history of heart failure (HF) (n = 2,458) were
followed for a median of 9 years for the primary outcome of HF or cardiovascular (CV) death.
Multivariable Cox proportional hazard models were used to adjust for age, sex, African-American
race, hypertension, diabetes, and history of cardiovascular disease (CVD).
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Results—In the cohort, 70% had no LVH, 404 (16%) had indeterminate hypertrophy, 30 (1%)
had dilated hypertrophy, 289 (12%) had thick hypertrophy, and 7 (0.2%) had both thick and
dilated hypertrophy. The cumulative incidence of HF or CV death was 2% with no LVH, 1.7%
with indeterminate, 16.7% with dilated, 11.1% with thick, and 42.9% with both thick and dilated
hypertrophy (log rank p< 0.0001). Compared with participants without LVH, those with dilated
(HR 7.3, 95% CI 2.8-18.8), thick (HR 2.4, 95% CI 1.4-4.0), and both thick and dilated (HR 5.8,
95% CI 1.7-19.5) hypertrophy remained at increased risk for HF or CV death after multivariable
adjustment, whereas the group with indeterminate hypertrophy was not (HR 0.9, 95% CI 0.4-2.2).

Conclusion—In the general population, the 4-tiered classification system for LVH stratified
LVH into subgroups with differential risk of adverse CV outcomes.

Unstructured Abstract:

Participants from the Dallas Heart Study were stratified using a 4-tiered classification of left
ventricular hypertrophy (LVH) where eccentric LVH is subdivided into “indeterminate
hypertrophy” and “dilated hypertrophy” and concentric LVH into “thick hypertrophy” and “both
thick and dilated hypertrophy.” Compared with participants without LVH, those with dilated,
thick, and both thick and dilated hypertrophy were at increased risk for heart failure or CV death
after multivariable adjustment, whereas the group with indeterminate hypertrophy was not. In the
general population, the 4-tiered classification system for LVH stratified LVH into subgroups with
differential risk of adverse CV outcomes.
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Introduction

Left ventricular (LV) hypertrophy (LVH), as defined by increased LV mass, is associated
with significant cardiovascular (CV) morbidity and mortality.(1-4) LVH assessed by
echocardiography is often categorized into 2 patterns based on the relative wall thickness
(RWT), a ratio derived from left ventricular (LV) wall thickness and LV chamber
dimension. LVH with increased RWT is classified as concentric, and when the RWT is not
increased, LVH is classified as eccentric.(5) Though widely used, this classification system
has important limitations, including relying on a ratio of linear dimensions for wall thickness
and chamber size, and not accounting for LV dilation in isolation, an important aspect of
geometric remodeling.

We have previously proposed a 4-tiered classification of LVH based on LV end-diastolic
volume (EDV) and concentricity index (a marker of wall thickness) as assessed by cardiac
magnetic resonance imaging.(6) In this classification, eccentric hypertrophy was further
divided into dilated hypertrophy and indeterminate hypertrophy based on whether the LV
volume was increased. Similarly, concentric hypertrophy was divided into thick hypertrophy
and both thick and dilated hypertrophy. (Figure 1)(6)

In our initial cross-sectional description of this classification system, we demonstrated clear
phenotypic differences between the 2 newly proposed subcategories of both eccentric and
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concentric hypertrophy. Those with dilated hypertrophy were more likely to have elevated
levels of natriuretic peptides and lower LV ejection fraction (EF) then those with
indeterminate hypertrophy. Similarly those with both thick and dilated hypertrophy had a
higher prevalence of reduced LV EF than those with isolated thick hypertrophy. Subsequent
studies have related the 4-tiered classification system to clinical outcomes in patients with
hypertension and coronary artery disease.(7,8) However these studies used
echocardiography, which has known limitations in assessing LV mass and LV volume when
compared to cardiac magnetic resonance imaging (MRI).(5,9) Moreover, this classification
system has not yet been related to clinical outcomes in an unselected general population
sample.

We therefore classified participants from the Dallas Heart Study with the 4-tiered
classification system for LVH, utilizing cardiac MRI and determined associations of the 4-
tiered subgroups with incident heart failure (HF) and cardiovascular (CV) death. In addition,
we compared levels of high sensitive cardiac troponin T (hs-cTnT), a marker of cardiac
injury shown to be associated with HF and death (10-12), across the subgroups.

Study Population

Cardiac MRI

The Dallas Heart Study (DHS) is a multi-ethnic, population-based, cohort study of Dallas
County adults in which deliberate over-sampling of African-Americans was performed. The
design and detailed methods of the DHS have been previously described.(13) In brief, the
study was conducted in 3 visits. Visit 1 was an initial in-home visit (n=6,101) in which
demographics, medical history and blood pressure were obtained. This was followed by
collection of fasting blood and urine samples at a second in-home visit (n=3,557). Visit 3
was conducted on the campus of University of Texas Southwestern (UTSW) Medical Center
during which detailed imaging studies including cardiac MRI were performed (n=2,803).
Participants were subsequently followed for pre-defined clinical events and death. For this
study we excluded participants with a LV EF <40% and those with a clinical history of HF
at baseline, resulting in a final cohort of 2,458 participants. Written informed consent was
provided by all participants, and the UTSW Institutional Review Board approved the study.

Cardiac MRI was performed using 2 comparable 1.5-Tesla systems (Phillips Medical
Systems, Best, The Netherlands). As previously described, mass and volume measurements
were calculated from short-axis breath-hold ECG gated cine MRI and MASS software
(Medis Medical Imaging Systems, Leiden, The Netherlands) was used to analyze data.(14)
The papillary muscles were included in the mass of the left ventricle. The mean wall
thickness of the left ventricle was determined by averaging the wall thickness of each slice,
excluding the apical slice. Further details of the cardiac MRI protocol have been previously
published including intraobserver, interobserver, and interscan variability.(14,15)
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Definitions

For the primary analysis, LVH was classified as increased LV mass when indexed to
height?7 using thresholds of 248 g/m27 for men and =39 g/m?%7 for women.(14) A
sensitivity analysis was performed indexing LV mass to body surface area (BSA) using
thresholds of =112 g/m2for men and =89 g/m? for women. LV concentricity%87 was defined
as LV mass/LV end diastolic volume (EDV)%-7 as previously described.(6) Previously
defined thresholds for elevated LV EDV indexed to BSA (=74 mL/m?2 for men and =68
mL/m? for women) and LV concentricity®-67 (9.1 g/mL%67 for men and 8.9 g/mL%67 for
women) were used.(6) The 4 categories of LVH were: 1. Indeterminate hypertrophy (neither
increased concentricity?67 nor increased LVEDV/BSA) 2. Dilated hypertrophy (increased
LVEDV/BSA without increased concentricity%-67) 3. Thick hypertrophy (increased
concentricity?-67 without increased LVEDV/BSA) and 4. Both thick and dilated hypertrophy
(increased concentricity?-67 and LVEDV/BSA). In order to contrast the 4-tiered
classification with the prior 2 tiered classification, we defined LVH in the 2-tiered
classification as concentric when concentricity%87 was increased, and eccentric when
concentricity?-67 was not increased.(6)

Hs-cTnT (Elecys-2010 Troponin T hs STAT, Roche Diagnostics) was measured from
baseline samples as previously described.(10) Elevated hs-cTnT was defined as equal to or
greater than the limit of blank of the assay (>3ng/L).

Outcomes

The primary outcome was the composite of incident HF or CV death. Incident HF was
defined as first hospitalization for HF with reduced EF or preserved EF. A blinded endpoint
committee adjudicated nonfatal CV events (including HF). The secondary endpoint was CV
death alone and incident HF alone. Death events were determined through December 31,
2010 from the National Death Index (NDI) and classified as cardiovascular based on the
International Classification of Diseases 10 codes 100 — 199.(16)

Statistical Analysis

Statistical comparisons of variables among the four groups, indeterminate, dilated, thick, and
both thick and dilated, were done using the Chi-Square test for dichotomous variables and
Wilcoxon-rank sum test for continuous variables. No adjustments were made for multiple
comparisons. The incidence of the primary outcome among each group was estimated using
Kaplan-Meier analysis. Multivariable Cox proportional hazard models were used to adjust
for age, sex, African-American race, hypertension, diabetes, and history of cardiovascular
disease (CVD). Due to the limited number of events, secondary endpoints of CV death alone
and incident HF alone were not adjusted. Four sensitivity analyses were performed including
repeating the primary analyses using LVH defined by LV mass indexed to BSA; using the
continuous parameter of systolic blood pressure (SBP) instead of hypertension as a
covariate; including body mass index (BMI) as a covariate; and repeating the primary
analysis after further excluding all patients with history of CVD. Al statistical analyses
were performed with SAS version 9.1 (SAS Institute, Inc, Cary, NC) statistical software and
all p-values are two-sided with an alpha of 0.05.
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Results

The baseline characteristics of the study cohort are shown in Table 1, stratified by the 4-
tiered classification system for LVH. Among the 2,458 participants meeting study criteria
(mean age 44, 56% women, 48% African-American), 730 (30%) had LVH, of whom, 404
were classified as indeterminate, 30 as dilated hypertrophy, 289 as isolated thick
hypertrophy, and 7 as having both thick and dilated hypertrophy. In the study group, 773
(31%) of the participants had hypertension and 245 (10%) had diabetes, with a higher
proportion of hypertension and diabetes seen in the participants with isolated thick and both
thick and dilated LVH.

When using the standard 2-tiered LVH classification, the prevalence of detectable hs-cTnT
in participants with eccentric LVH was lower compared with those without LVH (18%
versus 24%, p=0.005) (Figure 2A). In contrast, when eccentric hypertrophy was subdivided
in the 4-tiered classification (Figure 2B), the dilated subgroup had a higher prevalence of
detectable cTnT (43%) as compared to those without LVH (24%, p=0.02) or those with
indeterminate hypertrophy (16%, p=0.0004). Similarly, subjects with both thick and dilated
hypertrophy were more likely to have elevated hs-cTnT than those with isolated thick
hypertrophy (100% versus 42%, p=0.002).

Over a median follow up period of 9.1 (interquartile range 8.6 to 9.6) years, the primary
composite outcome of incident HF or CV death occurred in 81 (3.3%, [95% confidence
intervals 2.6 to 4.1]) participants, including 35 HF events and 47 CV deaths. Based on the 2-
tiered classification system, the cumulative incidence of HF or CV death in participants with
concentric LVH was 11.8% [95% CI 8.1 to 15.6] compared with 2.8% [95% CI 1.2 to 4.3]
in the eccentric LVH group and 2.0% [95% CI 1.3 to 2.7] in the group with no LVVH (log
rank p< 0.0001). No significant difference in the primary endpoint was seen between the
eccentric LVH and no LVH groups (p=0.31) (Figure 3A). In the 4-tiered classification
system, the cumulative incidence of HF or CV death was 2.0% [95% CI 1.3 to 2.7] with no
hypertrophy, 1.7% [95% CI 0.47 to 3] with indeterminate hypertrophy, 16.7% [95% CI 3.0
to 30.4] with dilated hypertrophy, 11.1% [95% CI 7.4 to 14.8] with isolated thick
hypertrophy, and 42.9% [95% CI 6.2 to 79.5] in those with both thick and dilated
hypertrophy (log rank p< 0.0001) (Figure 3B). There was no significant difference in the
risk of HF or CV death between those with indeterminate hypertrophy and those without
LVH (p=0.74).

In multivariable analyses, using the 2-tiered classification, those with concentric LVH but
not eccentric were at increased risk of HF or CV death (Table 2). When applying the 4-
tiered classification of LVH, eccentric LVH was stratified into lower risk (indeterminate
hypertrophy) and higher risk (dilated hypertrophy) subgroups. Specifically, as compared to
those without LVH, participants with indeterminate hypertrophy were not at increased risk,
while those with dilated hypertrophy were at significantly increased risk of HF or CV death
(Table 2). Similarly, compared with participants with no LVH, isolated thick hypertrophy
and both thick and dilated hypertrophy remained associated with increased HF and CV death
(Table 2). Dilated hypertrophy was associated with increased risk compared with isolated
thick hypertrophy (HR 3.1 [95% CI 1.2 to 8.0]). Dilated, thick, and both thick and dilated
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hypertrophy remained independently associated with adverse CV outcomes when hs-cTnT
was added to the multivariable adjustment (Table 2). Finally, the continuous parameters of
LV EDV (HR 1.5[95% CI 1.2 to 1.9]), LV wall thickness (HR 1.4 [95% CI 1.2 to 1.7]), and
hs-cTnT (HR 1.2 [95% CI 1.02 to 1.5]) were independently associated with increased risk of
HF or CV death in multivariable analysis adjusted for age, sex, African-American race,
hypertension, diabetes, and history of CVD.

Secondary endpoints of incident HF alone and CV death alone are shown in Table 3. In
unadjusted analysis, indeterminate hypertrophy was not associated with increased risk of
either HF alone or CV death alone, when compared with no LVH. Thick, dilated, and both
thick and dilated hypertrophy were associated with increased risk of incident HF compared
with no LVH. Thick hypertrophy and both thick and dilated hypertrophy were associated
with increased risk of CV death alone.

In a sensitivity analysis in which LVH was defined based on LV mass indexed to BSA
(Supplemental Table 1), there were no events among the 35 subjects with indeterminate
LVH while dilated LVH remained associated with the outcome in both unadjusted (HR 11.9
[95% CI 4.7 to 30.1]) and adjusted models (HR 8.3 [95% CI 3.2 to 21.0]). Similarly, thick
and both thick and dilated hypertrophy remained associated with adverse CV outcomes
(Supplemental Table 1). Additional sensitivity analyses excluding participants with a history
of CVD, using SBP as a covariate in place of hypertension, and adjusting for BMI revealed
similar associations (data not shown).

Discussion

The present study demonstrates that individuals from the general population with concentric
or eccentric LVH, as defined by the standard 2-tiered classification system, can be sub-
classified based on the presence or absence of LV dilation into 2 further subgroups with
distinct longitudinal trajectories. Participants with eccentric hypertrophy can be sub-
classified into a low risk group (indeterminate hypertrophy) and a high risk group (dilated
hypertrophy). Similarly, concentric hypertrophy can be divided into two at risk groups, thick
hypertrophy and both thick and dilated hypertrophy.

In our initial description of the 4-tiered classification system, we demonstrated that
participants with indeterminate hypertrophy did not have a reduced LVEF, elevated
natriuretic peptides, or higher frequency of detectable cTnT by conventional assay when
compared with those without LVH.(6) The hs-cTnT assay is approximately 10-fold more
sensitive than the conventional assay in the assessment of cardiac injury and has been
strongly associated with abnormalities in cardiac structure and function and subsequent
mortality.(10,11) In our present study we found that participants with indeterminate
hypertrophy had a lower prevalence of detectable hs-cTnT and no increased risk of HF or
CV death compared with participants without hypertrophy.

Prior studies by others looking at the 4-tiered classification system assessed by
echocardiography have also shown that indeterminate hypertrophy was not associated with
adverse outcomes in individuals with pre-existing hypertension or coronary artery disease.
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(7,8) Cardiac MRI has improved accuracy and interstudy reproducibility in the assessment
of LV mass.(17,18) As such, our results provide further evidence suggesting that
indeterminate hypertrophy is a benign phenotype, a finding that has important implications
given the strong association of indeterminate hypertrophy with obesity, which is
increasingly prevalent in the population.

Recently, we showed that low circulating concentrations of hs-cTnT identify a malignant
phenotype of LVH.(19) Here we show that although dilated hypertrophy, thick hypertrophy,
and both thick and dilated hypertrophy are each associated with detectable hs-cTnT, the
association of these LV geometric subtypes with adverse CV outcome persists despite
adjustment for hs-cTnT. This finding suggests that both LV geometry and chronic
subclinical myocardial injury are important contributors to HF risk in the population.

The risk of heart failure or CV death was increased in participants with either dilated
hypertrophy or both thick and dilated hypertrophy. In addition, the continuous parameter of
LV EDV was independently associated with increased risk of adverse CV outcomes in
multivariable analysis. These data, along with previous reports of LV dilation alone being
associated with incident HF (20), confirm the value of refining the phenotypic
characterization of subjects with increased LV mass based on the presence or absence of LV
dilation. Further, the presence of LV dilation may identify a sub-population of patients with
LVH that may benefit from aggressive prevention and treatment to improve CV outcomes.

Limitations

The number of HF and CV death events is relatively few due to the low-risk general
population cohort that was studied. The associations of increased risk seen in the
participants with both thick and dilated hypertrophy should be considered preliminary given
the low number of participants and events in this subgroup. The NDI was used to ascertain
CV death, which may be inaccurate.(21) Finally, our study was limited to assessment of the
role of LV dilation among subgroups with LVH and does not consider the role of LV
dilation in the absence of LVH.

Conclusions

Compared with the standard 2-tiered classification system for LVH, the 4-tiered
classification system for LVVH identifies sub-phenotypes of LVH in the general population
that are at variable risk of HF and CV death. In particular, eccentric LVH can be stratified
based on the absence or presence of ventricular dilation into a group at low risk
(indeterminate hypertrophy) or high risk (dilated hypertrophy) for these outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Abbreviations List

HF heart failure
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LVH left ventricular hypertrophy
Ccv cardiovascular
LV left ventricle
EDV end diastolic volume
MRI magnetic resonance imaging
BSA body surface area
hs-cTnT high sensitive cardiac troponin T
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Figure 1. Schematic of standard 2-tier and 4-tier classification for LVH
Both of the standard 2-tiered subgroups are sub-classified based on the presence of increased

indexed LV volume. Cited with permission from Khouri et al.(6)

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2016 September 01.



1duosnuely Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Garg et al.

100%

80%

60%

40%

20%

0%

% Prevalence of elevated hs-cTnT

100%

80%

60%

40%

20%

0

% Prevalence of elevated hs-cTnT
x

24%

24% *

43%

1.
18%
N N
3 >3
Y &
< (/0
*
100%
A *
43% 42%
> N- N
< '\('

Page 12

Figure 2. Prevalence of elevated hs-cTnT in the 2-tier (A) and 4-tier (B) classification for LVH
*p<0.001 versus no LVH group.

tp<0.02 versus no LVH group. LVH = left ventricular hypertrophy
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Unadjusted Kaplan-Meier curves for cardiovascular (CV) death or incident heart failure
(HF) stratified by 2-tier (A) and 4-tier (B) classification for LVH. CHF = congestive heart

failure. CV = cardiovascular death. LVVH = left ventricular hypetrophy.

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2016 September 01.



Page 14

Garg et al.

Author Manuscript

"gaJe 30eINs Apoq = VS "BWNJOA J1]0ISBIP PUd = AQT "UONJRLS uondals = 43 "8|1IUsA Ya| =
A7 "91ed Uone1 Je[niawo|B parewse = Y499 ‘9seasip Je|naseAoIped = AAD ainssaid poolq o1joiseIp = 4gq ainssaid poojq 21101sAs = d9S "xapul ssew Apoq = |INg ‘AydosadAy Jeinatusa Ys| = HA

*dnofB HAT Ou SnsIaA TO'0 > Q+

*dnoib HAT ou snsian 1000 > d
*

"palealpul a1aym (o) uoniodoud Jo [ajnuadiad 944G/ ‘9%Sez] Uelpaw se pauiodal ase sanfeA

LJLrorsvilyst | [TsT TeTl 0wt [szrrotlrer LrersotleTt gzt ‘0Tl 0'TT SSUMIIUL [IeA AT
L86°76]L%6 9016156 82 volv'L 2rolzL 89l 0L Lo70/011IUBOU0D

LS8 vvioel | [6ss 0 Tr] 8Ly L1690 118 L8265 0€S | [es5°vw] 2705 vSE/AdT AT
Lesvtirverlsevt | [6'511°29818'66 | | [v'92T ‘526l £'80T L9687l 08L | [688 699 6792 VSg/SSeN Al
(69 °2€91869 | [v'1G L9yl 6T ,[6'65 1’871 625 W88V TV | [g6e Tzel 098 - AUBISH/SSEIN A1

[o2 ‘sv] 29 82 291 2L oz ‘65l 22 L08'dsL [22 89l €2 43 A1

[r1tT 118l €26

[zotT ‘918l g6 | ILSET 66l YTIT

LLE9TT'8'06] 620T | [e'60T ‘0val 856 | (W €2°T 4od unwyjw) Y490

eI L7OT et 12 LT (%) ano
£V LB L9 60T gL (%) se19qeIq
68 ‘0.1 08 LLe6 8] 68 les ‘v2] o2 L[58 €Ll 62 [z8 ‘121 02 dga
1657 '82T] 6VT ,[55T '8zT YT Jlvt zetl tet L[8eT 'sTTl Get [teT ‘211l 22T 4gs
«L58 £B3E€L 198 1€ ez (%) uoisuapiadAH
Jovvredree | [26e 862l vve [ove ‘ezl 022 Leov Tel Tse [te ‘Tzl 522 Ing
s £58L L€ B8 807 (%) oe1g
158 L8307 eey LT 815 (%) usN
[8s ‘ov] €5 «L95 ‘vl 67 [ov ‘sel s'zv [15 ‘o€l v [es ‘o¢] v (s1K) sby
I=N 682 =N 0e=N vOv=N 8241=N
ylog ML pereNa aTeUIWIsIapU] HATON slqelIeA
J113uadu0)d J111U8223
HAT
‘uonendod Apnis ay) Jo sonsiIgoRIRYD auljaseg
Tolqel

Author Manuscript

Author Manuscript Author Manuscript

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2016 September 01.



Page 15

Garg et al.

‘onel

pJezey e Jo uonendfed papnjaaid yaiym ‘dnosBgns iyl ul SJUBAS ou a1am 313y} UsAIb ajgealjdde 10N = N "[eAI8IUI B2UBPIIUOD = [D "Ol1RJ pJezey = YH 'SIUBAS JO Jaquinu = 3 ‘syuedionJed Jo Jaquinu = N

* 1 U] 9-sY Joy Juswisnlpe pappe sespnjoul osfe onel pezey uwums.—u<+

'aAD pue ‘uoisuapadAy ‘salagelp ‘aded ‘xas ‘afie 10y syuawisnipe sapnjoul oires prezey paisnipy dnolb juaiajey
*

"} -z!uB1aY 01 paxapul st HAT

Lst'vnov (56T°LT)8S (e28'z8)89z | € L yiog
(Leenze (A ANE o (s6°'9¢e)6s | ze | 682 MIYL

(6¥1'02) S (881'82) €L (zvz're)s6 | S 0 pare|ia

(T2'70) 60 (Zz'v0)60 (ozvo)eo | 2| wov areulwuRIBpU|

0T 0T o1 | ve | 8zLT +HATON

(8e'enze (Zv'stse (ToTr'6€)€9 | ¢ | 962 HAT 9143U8dU0D

(6220 %1 (1¢'80)GT Le'rovr |zt | wer HA 9141u8003

0T 0T o1 | ve | 82L1 +HATON

(10 9656) | 1H PAISNIDY | (15 o486) HH patsnlpy | (1D %g6) HH pasnipeun _ 3 _ N _ uoealIsse|D HAT

yresp AD 10 4H 1UapIoul YUM HAT 1O UOIRDIJISSE|D PaJall-f pue palail-Z JO suoleioosse paisnipe ajgeueAninw pue paisnipeun

Author Manuscript

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Garg et al.

Table 3
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Unadjusted associations of 2-tiered and 4-tiered classification of LVH with incident HF (A) and CV death (B)

A.

Unadjusted Incident HF

LVH Classification | N

| E | HR (95% CI)

No LVH™ 1728
Eccentric LVH 434
Concentric LVH 296

7 1.0

7 | 40(14,11.3)
21 | 18.6(7.9,43.7)

No LVH™ 1728 | 7 1.0
Indeterminate 404 3 1.8 (0.5, 7.0)
Dilated 30 4 37.2(10.9, 127.0)
Thick 289 18 | 16.2 (6.8, 38.9)
Both 7 3 | 135.4(34.9, 524)
B.

Unadjusted CV Death

Concentric LVH 296

LVH Classification | N | E | HR (95% CI)
No LVH* 1728 | 27 | 1.0
Eccentric LVH 434 5 0.7 (0.3,1.9)

15 | 3.3(1.8,6.2)

No LVH" 1728
Indeterminate 404
Dilated 30
Thick 289
Both 7

27 1 1.0

4 | 06(0218)
1 | 22(0316.1)
14 | 3.2(1.7,6.0)
1 | 96(13,703)

LVH is indexed to height2-7.

*
Referent group.

N = number of participants. E = number of events. HR = hazard ratio. Cl = confidence interval.
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