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Abstract 53 

Background and Aims: Left ventricular hypertrophy (LVH), is an independent predictor for 54 

cardiovascular events. We investigated if chronic hepatitis C virus (HCV) infection and the related 55 

insulin resistance (IR)/hyperinsulinemia could influence the increase of left ventricular mass 56 

(LVM). 57 

Methods: We enrolled 260 outpatients matched for age, body mass index, gender, ethnicity: 52 58 

with never-treated uncomplicated chronic HCV infection (HCV+), 104 never-treated hypertensives 59 

(HT) and 104 healthy subjects (NT). LVM was calculated according to the Devereux formula and 60 

indexed for body surface area. The following laboratory parameters were measured: fasting plasma 61 

glucose and insulin, total, LDL- and HDL-cholesterol, triglyceride, creatinine, e-GFR-EPI, HOMA. 62 

Quantitative HCV-RNA was assessed by PCR. 63 

Results: HCV
+ 

patients with respect to healthy normotensive subjects had an increased LVMI 64 

(100+23 vs 83+15 g/m
2
; P<0.0001), similar to that observed in HT group (103+25 g/m

2
). Regarding 65 

biochemical variables, HCV
+
 patients, in comparison with normotensive healthy subjects, had 66 

higher triglyceride, creatinine, fasting insulin and HOMA (3.2+1.3 vs 2.5+1.0; P<0.0001). At linear 67 

regression analysis, the correlation between LVMI and HOMA was similar in HT (r= 0.528, 68 

P<0,0001) and HCV+
 (r= 0.489, P<0,0001) groups. At multiple regression analysis, HOMA resulted 69 

the major determinant of LMVI in all groups, explaining respectively 21.8%, 27.8% and 23.9% of 70 

its variation in NT, HT and HCV+. At correlational analysis HCV-RNA and HOMA demonstrated a 71 

strong and linear relationship between them, explaining the 72.4% of their variation (P=0.022). 72 

Conclusions: We demonstrated a significant and direct correlation between HOMA and LVMI in 73 

patients with chronic HCV infection, similar to that observed in hypertensives.  74 

 75 

 76 

 77 

 78 
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Introduction 79 

Hepatitis C virus (HCV) infection is one of the major causes associated with chronic liver disease, 80 

affecting over 3% of world population. The majority of these subjects (90%) progress to chronic 81 

hepatitis C inducing both liver fibrosis and cirrhosis [1]. In addition, there are several evidences 82 

demonstrating that HCV infection is associated with some metabolic alterations, such as insulin 83 

resistance (IR) and new onset of type-2 diabetes mellitus (T2DM). In fact, several epidemiological 84 

and experimental data clearly demonstrates that HCV, operating by different pathogenetic 85 

mechanisms, is able to alter glucose metabolism [2-10]. In keeping with this, IR is already increased 86 

in the early stages of HCV-related liver disease [3]. A possible explanation of this consists in the 87 

fact that HCV infection is able to alter glucose homeostasis through some direct and indirect 88 

mechanisms, leading to both hepatic and extra-hepatic IR [11,12].   89 

Consequently, despite a favourable lipid profile, the cardiovascular risk of HCV
+
 patients is 90 

moderately increased, as a consequence of the presence of subclinical atherosclerotic organ damage 91 

[6,13-16]. On the other hand, there are several evidences demonstrating that insulin signalling 92 

influences, through an interaction with the renin-angiotensin-aldosterone system [17-19], cardiac 93 

growth and the development of LVH [20-22] that is recognized as an independent predictor for 94 

cardiovascular events in such conditions as hypertension [23], diabetes [20], chronic kidney disease 95 

[24], as well as in general population [25].  96 

At present, no information exists regarding a possible association between HCV infection and 97 

cardiac mass increase. Therefore, we designed the present study with the aim to investigate the 98 

effects of IR/hyperinsulinemia HCV-related on the development of cardiac hypertrophy in a group 99 

of subjects with a history of never-treated uncomplicated chronic HCV infection (HCV
+
) in 100 

comparison with both never-treated hypertensives (HT) and healthy subjects (NT).   101 

 102 

Methods 103 

Study population 104 
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To test our hypothesis we designed a case-control study involving patients evaluated at the 105 

University Hospital of Catanzaro. We recruited 52 HCV
+
 normotensive Caucasian outpatients (40 106 

males and 12 females, mean age 48.73+10.4 years). They were matched for age, body mass index 107 

and gender in a 1:2:2 ratio with 208 subjects participating to the CAtanzaro MEtabolic RIsk factors 108 

Study (CATAMERIS) (26), 104 never treated HT (77 males and 27 females, mean age 48.5+9.7 109 

years) and 104 NT (79 males and 25 females, mean age 48.8+11.2 years). At the time of the first 110 

evaluation, both HCV+ and hypertensive patients were untreated with antiviral therapy or 111 

antihypertensive drugs. Secondary forms of hypertension were excluded by systematic testing by a 112 

standard clinical protocol including renal ultrasound studies, computed tomography, renal scan, 113 

catecholamine, plasma renin activity and aldosterone measurements. Other exclusion criteria were 114 

T2DM detected by an oral glucose tolerance test, according to ADA guidelines; history or clinical 115 

evidence of angina, myocardial infarction, valvular heart disease, cardiomyopathy, heart failure or 116 

peripheral vascular disease; administration of any drugs interfering with glucose metabolism; 117 

kidney, thyroid, endocrine and advanced liver diseases, transplanted patients, history of malignant 118 

disease. We collected measurements of height and weight according to a standardized protocol, and 119 

body mass index was calculated as kilograms per square meter. The Ethical Committee approved 120 

the protocol and informed written consent was obtained from all participants. All the investigations 121 

were performed in accordance with the principles of the Declaration of Helsinki. 122 

 123 

Blood pressure measurements 124 

Readings of clinic blood pressure (BP) were obtained in the left arm of the supine patients, after 5 125 

min of quiet rest, with a mercury sphygmomanometer. Minimum three BP readings were taken on 126 

three separate occasions at least 2 weeks apart. Systolic and diastolic BP was recorded at the first 127 

appearance (phase I) and the disappearance (phase V) of Korotkoff sounds. Baseline BP values 128 

were the average of the last two of the three consecutive measurements obtained at intervals of 3 129 
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minutes. Patients with a clinic systolic BP (SBP) >140mmHg and/or diastolic BP (DBP) >90mmHg 130 

were defined as hypertensive. 131 

 132 

Laboratory determinations 133 

All laboratory measurements were performed after 12 h of fasting. Plasma glucose was determined 134 

immediately by the glucose oxidation method [Glucose analyzer, Beckman Coulter, Milan; intra-135 

assay coefficient of variation (CV) 2.2%, inter-assay CV 3.8%]. Serum insulin was determined in 136 

duplicate by a highly specific radioimmunoassay using two monoclonal antibodies; intra-assay CV 137 

2.1%, inter-assay CV 2.9%. IR was estimated by homeostasis model assessment (HOMAIR) 138 

according to the following equation: HOMA=[insulin (µU/ml * glucose (mmol/l)]/22.5 [27]. Total, 139 

low-density lipoprotein- (LDL), and high-density lipoprotein- (HDL) cholesterol and triglyceride 140 

concentrations were measured by enzymatic methods (Roche Diagnostics GmbH, Mannheim, 141 

Germany). Creatinine was measured by using Jaffe methodology. Values of estimated glomerular 142 

filtration rate (mL/min/1.73m
2
) were calculated by using the equation proposed by investigators in 143 

the chronic kidney disease epidemiology (CKD-EPI) collaboration [28]. Quantitative HCV-RNA 144 

was assayed by a real-time polymerase chain reaction (PCR) assay.  145 

 146 

Echocardiographic measurements  147 

Tracings were taken 24-48 hours after laboratory/clinical determinations with patients in a partial 148 

left decubitus position using a VIVID-7 Pro ultrasound machine (GE Technologies, Milwaukee, 149 

WI) with an annular phased array 2.5-MHz transducer. Echocardiographic readings were made in 150 

random order by the investigator, who had no knowledge of patients’ BP and other clinical data. 151 

Only frames with optimal visualization of cardiac structures were considered for reading. The mean 152 

values from at least five measurements of each parameter for each patient were computed. Having 153 

the same experienced sonographer (SM) performing all studies in a dimly lit and quiet room 154 

optimized the reproducibility of measurements. In our laboratory, the CVs were 3.85% for posterior 155 
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wall thickness, 3.70% for interventricular septum thickness, 1.50% for left ventricular internal 156 

diameter, and 5.10% for LVM. 157 

 158 

 159 

M-mode measurements 160 

Tracings were recorded under two-dimensional guidance, and M-mode measurements were taken at 161 

the tip of the mitral valve or just below. Measurements of interventricular septum thickness, 162 

posterior wall thickness, and left ventricular internal diameter were made at end-diastole and end- 163 

systole. LVM was calculated using the Devereux equation [29] and normalized by body surface 164 

area [LVM index (LVMI)].  165 

 166 

Statistical analysis 167 

ANOVA for continuous clinical and biological data was performed to test the differences among 168 

groups, and the Bonferroni post-hoc test for multiple comparisons was further performed; for 169 

dichotomic variables we used the χ
2
 test. Data are expressed as mean±SD, and binary data as 170 

percent frequency. Correlation coefficients were calculated according to Pearson’s method. The 171 

independent relationship between LVMI and HOMA was investigated by univariate and multiple 172 

linear regression analysis, in the whole study population and in the three groups separately. In the 173 

multivariate model we inserted only HOMA to avoid a possible colinearity with fasting glucose and 174 

insulin. To compare the effect of a fixed increase in HOMA (1 unit) on LVMI in NT, HT and HCV+ 175 

patients, we performed a covariance analysis, crude and adjusted for all variables significantly 176 

different among groups (Table 1). The effect of the patient’s status, on HOMA-LVMI relationship, 177 

was assessed adding into the same linear regression model HOMA, patient’s status (NT, HT and 178 

HCV
+
), the interaction term of these two variables, and all variables significantly different in the 179 

study groups. The estimated increase in LVMI, indicated by a fixed increase in HOMA, was then 180 

derived by the slope of the regression line of the HOMA -LVMI link fitted to the three study 181 

groups. The multiple linear regression analysis of LVMI in the three study groups separately was 182 
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performed by a stepwise approach in order to construct parsimonious models. Differences were 183 

assumed to be significant at P<0.05. All calculations were done with a standard statistical package 184 

(SPSS for Windows version 16.0, Chicago, IL, USA). 185 

 186 

Results 187 

Study population 188 

Clinical and laboratory characteristics of the study population are reported in Table 1. Notably, 189 

HCV
+ 

patients, with respect to healthy normotensive subjects, had an increased LVMI (100+23 vs 190 

83+15 g/m
2
; P<0.0001), similar to that observed in HT group (103+25 g/m

2
) (Figure 1). In addition, 191 

regarding biochemical variables, HCV
+
 patients, in comparison with NT healthy subjects, had 192 

higher triglyceride, creatinine, fasting insulin and HOMA. Of interest, no differences were found in 193 

HOMA values between HT and HCV
+
(3.2+1.3 vs 3.3+1.3; P=0.651) patients. The mean value of 194 

HCV-RNA was 3868+2963 x 10 ^3 (UI/ml) in HCV+. 195 

 196 

Correlational analysis 197 

A linear regression analysis was performed to test the correlation between LMVI and different 198 

covariates in the whole study population and in the three groups (Table 2). LVMI, in the whole 199 

study population, was significantly correlated with SBP, DBP, pulse pressure, triglyceride, fasting 200 

insulin, HOMA, and inversely correlated with HDL-cholesterol. In HT and HCV
+
 groups LVMI 201 

resulted statistically correlated with HOMA and fasting insulin. In addition, in the HT group, as 202 

expected, the other covariates correlated with LVMI were SBP, pulse pressure, creatinine and 203 

estimated glomerular filtration rate. In HCV
+
 patients, instead, only viral load (r=0.378; P=0.003) 204 

and triglyceride were significantly correlated with cardiac mass. Finally, the correlational analysis 205 

between HCV-RNA and HOMA demonstrated a strong and linear relationship between them, 206 

explaining the 72.4% of their variation (P=0.022).  207 
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A stepwise multivariate linear regression model was performed to evaluate the independent 208 

predictors of LVMI in all population, in which we also added the HCV status as independent 209 

covariate, and in the three groups separately (Table 3). In the whole population, as well as in HT 210 

and HCV
+
 groups, HOMA was the major predictor of LVMI, explaining 21.8%, 27.8% and 23.9% 211 

of its variation, respectively. In the whole population, other independent predictors were SBP and 212 

HCV status, explaining respectively another 4.9% and 2.9% of LMVI variation; in HT group, SBP 213 

adds another 6.9% in the LVMI variation. 214 

 215 

HOMA index and LVMI: a covariance analysis in the three study groups 216 

To compare the effect of a fixed increase in HOMA (1 unit of increase) on LVMI in NT, HT and 217 

HCV
+
 patients, we performed a covariance analysis, either crude or adjusted for all variables that 218 

significantly differed among the three study groups (see Table 1). On crude analysis (Figure 2, left 219 

panel), there was no relationship between the HOMA and LVMI in NT (r=0.08), so that 1 unit of 220 

increase in HOMA was associated to a very low and largely not significant increase in LVMI (+1.1 221 

g/m
2
; P=0.42). Notably, the same increase in HOMA (1 unit) was related to a marked increase in 222 

LVMI in HT (+9.6 g/m
2
; P<0.001), a value higher than that observed in NT (P<0.01) but very close 223 

to that observed in HCV+ patients (+8.1 g/m2; P=0.001), suggesting that IR is a common 224 

pathogenetic pathway leading to left ventricular increase in HT and HCV+ patients. A covariance 225 

analysis adjusted for all variables that significantly differed among the three study groups provided 226 

similar results (Figure 2, right panel). In fact, 1 unit of increase in HOMA was not associated to 227 

LVMI in NT (+2.0 g/m
2
; P=0.18) but again the effect on LVMI of such an increase was very close 228 

in HT (+8.9 g/m
2
; P<0.001) and HCV

+
 (+6.4 g/m

2
; P=0.008) patients. 229 

 230 

Discussion  231 

The results of this study demonstrate, for the first time, that HCV
+
 normotensive patients, in 232 

comparison with healthy normotensive subjects, have a significant increase in echocardiographic 233 
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cardiac mass, totally similar to that observed in hypertensive patients. These findings have clinical 234 

relevance because contribute to expand previous knowledge about the pathogenetic mechanisms 235 

underlying the high prevalence of cardiovascular morbidity and mortality in this setting of patients. 236 

In fact, there are consolidated evidences demonstrating that LVH is a powerful and independent 237 

predictor of fatal and non-fatal cardiovascular events in general population [25], as well as in other 238 

clinical conditions [18,23,24]. Obviously, since cardiovascular events were not prospectively 239 

evaluated in this study, our results do not consent to consider LVM as an independent predictor of 240 

cardiovascular events also in patients with liver disease.  241 

Present data are not surprising because cardiac mass growth recognizes, beyond pressure overload 242 

that explains only 15-20% of its increase, other several pathogenetic mechanisms interacting 243 

between them in a multiplicative manner. In keeping with this, growing evidences attribute to the 244 

proliferative effects of insulin, as demonstrated also by us [19,30], an important role in the 245 

development of LVH [30]. Thus, it is plausible to consider IR/hyperinsulinemia, detected in HCV
+
 246 

patients, as the most important pathogenetic mechanism operating in the increase of LVM, similar 247 

to what observed in hypertensive patients. In fact, previous findings have clearly demonstrated that 248 

patients with high BP show a condition of IR, mainly attributable to the activation of the renin-249 

angiotensin-aldosterone system and sympathetic activity [18,19,32]. The biological plausibility of 250 

this finding is supported by present results demonstrating that HOMA was retained in the muliple 251 

regression analysis as the major determinant of LVM increase in HT and HCV+ patients, explaining 252 

the 21.8% and 27.8% of its variation, respectively. Previously published data demonstrated a strict 253 

relationship between HCV infection and the development of IR, through a direct interaction 254 

between viral products and insulin signaling pathway via IRS-1-PI3-kinase-Akt [4,6,33]. 255 

Interestingly, eradication of HCV by antiviral therapy induced a significant improvement in insulin 256 

sensitivity reducing the risk of incident T2DM [6,34,35], emphasizing the importance of viral 257 

infection. In this context, another important open question remains the association of HCV viral 258 

load and the severity of IR [36]. Remarkably, our data demonstrate a significant strong relationship 259 
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between viral load and both IR and LVM, thus confirming the close association among HCV 260 

infection, metabolic alterations and subclinical organ damage. Moreover, it is important to remark 261 

the extra-hepatic effects of HCV-related IR/hyperinsulinemia, that are able to activate 262 

proinflammatory and proliferative pathways promoting LVM increase [31,37]. In fact, insulin is 263 

able to suppress, in subjects with normal insulin sensitivity, several pro-inflammatory transcription 264 

factors and activating protein-1 (AP-1) and the corresponding genes regulated by them, which 265 

mediate inflammation; on the contrary, the condition of IR results in the activation of these pro-266 

inflammatory transcription factors and an increase in the expression of the corresponding genes 267 

[19,38]. Thus, in patients with chronic hepatitis C, the direct interactions between viral products and 268 

insulin-signaling pathways contributes to the development of IR, so leading to the activation of 269 

proliferative mechanisms resulting in the increase of LVM.  270 

The effects of insulin on cardiac mass are multiple. It binds and activates the IGF-1 receptor 271 

resulting in increased DNA, protein synthesis and cell proliferation [39-41], stimulates sympathetic 272 

nervous system activity [32] which affects ventricular structure directly and indirectly, by 273 

increasing heart rate and BP. Finally, the activation of the renin-angiotensin-aldosterone system 274 

worsens insulin sensitivity promoting, via sympathetic system stimulation, the production of 275 

angiotensin II that, in turn, amplifies the proliferative effects of both systems. In our study, the 276 

trophic effects of insulin as well as its effects on sodium reabsorption, mediated by the renin-277 

angiotensin-aldosterone system [42], are probably responsible for the increase of end-diastolic left 278 

ventricular internal diameter present in HCV+ patients in comparison with normotensive health 279 

subjects, and similar to that observed in the hypertensive group.  280 

In conclusion, the most relevant finding of this study is the evidence of a significant and direct 281 

correlation between HOMA and LVMI in patients with chronic HCV infection, similar to what 282 

observed in hypertensive patients. Thus, IR/hyperinsulinemia HCV-related, by affecting 283 

cardiac remodeling, suggests considering chronic HCV infection as a possible new factor in the 284 

global cardiovascular risk burden. At this point arises the question  whether it is necessary  to 285 
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treat  IR in HCV
+
 patients not only to prevent progression to chronic fibrosis, T2DM  and/or 286 

hepatocellular carcinoma and/or to improve the response to antiviral treatment, but  also to 287 

prevent cardiac damage. So it seems reasonable to stratify cardiovascular risk in HCV
+
 subjects 288 

not only with an oral glucose tolerance test and/or fasting insulin but also investiganting the 289 

possible subclinical organ damage. In future, large prospective studies should be performed in 290 

order to confirm the association of LVM with cardiovascular events in HCV
+
 patients. This 291 

point is of clinical relevance because in the multivariate regression analysis, performed in the 292 

whole population, HCV infection was retained as third independent predictor of cardiac mass 293 

increase, in addition to HOMA and systolic BP, explaining about a 3% of its variation. 294 

 295 

Study limitations 296 

Even if there are evidences demonstrating an association between liver fibrosis and insulin 297 

sensitivity (43,44), in this study we did not perform liver biopsy because the diagnosis of HCV 298 

infection has been made on the basis of clinical and laboratory data, as recommended by the 299 

Guidelines. In addition, the purpose of our study was not to investigate whether different degrees of 300 

liver disease are associated with different degrees of insulin resistance; rather, the purpose was to 301 

identify markers of subclinical organ damage contributing to explain the high cardiovascular 302 

morbidity and mortality documented in these patients. 303 

 304 
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Table 1 – Demographic, clinical, humoral and echocardiographic data of the study population 425 

and of the three groups separately 426 

 All  

(n = 260) 

NT  

(n = 104) 

HT  

(n = 104) 

HCV
+   

(n = 52) 

P value 

Age, years 48.6+10.4 48.8+11.1 48.5+9.7 48.7+10.4 0.972 

Sex, M/F 196/64 79/25 77/27 40/12 0.883
**

 

BMI, Kg/m
2
 27.8+4.5 28.0+5.5 27.8+4.3 27.4+2.6 0.742 

WC, cm 95.8+8.3 95.0+9.4 95.34+8.4 96.0+5.3 0.347 

Current smokers, n ( %) 73 (28) 15 (14) 29 (28) 29 (56) 0.0001
**

 

Systolic BP, mmHg 134+15 126+12 147+9* 124+8§ 0.0001 

Diastolic BP, mmHg 81+10 77+8 90+6* 74+7#§ 0.0001 

PP, mmHg 52+11 49+10 57+11* 50+8§ 0.0001 

Heart rate, bpm 68+9 69+10 69+8 66+7 0.086 

Total cholesterol, mg/dl 190+32 187+30 195+31 187+33 0.206 

LDL-cholesterol, mg/dl 122+32 115+29 131+31
*
 118+35

§
 0.0001 

HDL-cholesterol, mg/dl 44+10 49+10 40+9
*
 40+8

#
 0.466 

Triglyceride, mg/dl 121+36 115+38 115+33 143+30
#§

 0.0001 

Creatinine, mg/dl 0.72+0.1 0.72+0.1 0.76+0.1 0.81+0.1
#§

 0.0001 

e-GFR, ml/min/1.73 m
2 106+11 107+11 105+12 103+10 0.101 

Fasting glucose, mg/dl 93+10 92+10 92+11 94+11 0.479 

Fasting insulin, U/ml 13.1+5.4 11.2+4.5 14.5+5.6* 14.1+5.5# 0.0001 

HOMA 3.0+1.3 2.5+1.0 3.3+1.3* 3.2+1.3# 0.0001 

EDLVD, cm 4.8+0.4 4.70+0.4 4.9+0.5
*
 4.9+0.4

#
 0.006 

LVMI, g/m
2
 94+23 83+15 103+25

*
 100+23

#
 0.0001 

* = P<0.05 by Bonferroni HT vs NT; # = P<0.05 by Bonferroni HCV
+
 vs NT; § = P<0.05 by 427 

Bonferroni HCV
+
 vs HT; ** chi-square test was used for dicotomic variables 428 
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BMI = body mass index; WC = waist circumference; BP = blood pressure; PP = pulse pressure; 429 

LDL = low density liporpotein; HDL = high density lipoprotein; e-GFR = estimated glomerular 430 

filtration rate; HOMA = homeostasis model assessment; LVMI = left ventricular mass index; 431 

EDLVD = end-diastole left ventricular diameter. 432 

 433 

 434 

 435 
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Table 2 - Linear regression analysis between LVMI and different covariates in the whole 

study population and in the three groups 

 

 All 

n=260 

NT 

n=104 

HT 

n=104 

HCV
+
 

n=52 

 R P R P r P r P 

Age, years -0.012 0.426 -0.012 0.426 0.282 0.672 0.151 0.143 

BMI, kg/m
2 0.005 0.468 0.005 0.468 -0.158 0.054 0.173 0.078 

Systolic BP, mmHg 0.289 <0.0001 -0.117 0.118 0.326 <0.0001 0.153 0.139 

Diastolic BP, mmHg 0.220 <0.0001 0.57 0.283 -0.008 0.469 0.203 0.075 

PP, mmHg 0.187 0.001 -0.175 0.038 0.255 0.005 0.018 0.450 

Heart rate, bpm 0.088 0.080 0.154 0.059 0.169 0.043 -0.039 0.393 

Total Cholesterol, mg/dl -0.036 0.281 -0.123 0.108 -0.114 0.124 0.042 0.384 

LDL-Cholesterol, mg/dl -0.014 0.408 -0.182 0.032 -0.141 0.076 0.042 0.384 

HDL-Cholesterol, mg/dl -0.193 0.001 0.053 0.296 -0.008 0.469 -0.201 0.076 

Triglyceride, mg/dl 0.170 0.003 0.133 0.89 0.127 0.099 0.257 0.033 

Creatinine, mg/dl -0.017 0.393 0.005 0.482 -0.259 0.004 0.087 0,270 

e-GFR, ml/min/1.73 m
2 0.076 0.110 0.237 0.008 0.198 0.022 -0.209 0,069 

Glucose, mg/dl -0.021 0.167 -0.095 0.169 -0.068 0.246 0.107 0.226 

Insulin, UI/ml 0,501 <0.0001 0.111 0.131 0.588 0.001 0.479 <0.0001 

HOMA 0.467 <0.0001 0.079 0.212 0.528 <0.0001 0.489 <0.0001 

BMI = body mass index; BP = blood pressure; PP = pulse pressure; LDL = low density 

liporpotein; HDL = high density lipoprotein; e-GFR = estimated glomerular filtration rate; 

HOMA = homeostasis model assessment. 
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1. Table 3 - Multivariate Analysis of LVMI in the three groups 

 r
2 partial r

2 total P 

All    

HOMA 21.8 21.8 0.0001 

Systolic BP, mm Hg 4.9 26.7 0.0001 

HCV status, yes/no 2.9 29.5 0.001 

    

NT    

e-GFR, ml/min/1.73 m
2
 5.6 5.6 0.015 

    

HT    

HOMA 27.8 27.8 0.0001 

Systolic BP, mm Hg 6.9 34.7 0.001 

    

HCV
+
    

HOMA 23.9 23.9 0.0001 

   HOMA = homeostasis model assessment; BP = blood pressure 
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FIGURE LEGENDS 
 

Fig 1-LVMI adjusted for SBP, PP, e-GFR, HDL cholesterol and triglyceride 

 

 

Fig.2- Crude and adjusted analysis for relationship between insulin resistance, expressed as 

HOMA, and left ventricular mass index (LVMI) in normotensives (NT), hypertensive (HT) and 

HCV+ patients. 
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