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Abstract

Chronic infections have been shown to enhance atherogenicity. However, the association between
chronic hepatitis C (HCV) and coronary heart disease (CHD) remains controversial. We examined
the risk for CHD events in patients with HCV with an emphasis on the risk of CHD events with
active infection. We conducted a retrospective cohort study using the Enterprise Data Warehouse
at the University of Arkansas for Medical Sciences. HCV positive and negative patients were
identified based on serology and incident CHD events were studied. Patient characteristics at entry
were compared either by analysis of variance/F-test (continuous variables) or by a Chi-squared
test (categorical variables). The joint effect of risk factors for incident CHD was evaluated using
logistic regression. A total of 8,251 HCV antibody positive, 1,434 HCV RNA positive and 14,799
HCV negative patients were identified. HCV antibody and RNA positive patients had a higher
incidence of hypertension, diabetes mellitus, obesity and chronic lung disease, but lower serum
cholesterol levels compared to HCV negative patients (p< 0.001). HCV seropositive patients had a
higher incidence of CHD events when compared to controls (4.9% vs. 3.2%, p<0.001). In the
HCV cohort, patients with detectable HCV RNA had a significantly higher incidence of CHD
events when compared to patients who were only HCV antibody positive with no detectable RNA
(5.9% vs. 4.7%, p=0.04). In multivariate logistic regression analysis, both HCV antibody
positivity (OR 1.32, 95% CI 1.09-1.60, p<0.001) and HCV RNA positivity (OR 1.59, 95% CI
1.13-2.26, p<0.001) were independent risk factors for incident CHD events. In conclusion, there is
increased incidence of CHD events in HCV seropositive patients and the incidence is much higher
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in patients with detectable HCV RNA when compared to patients with remote infection who are
only antibody positive. Lipid profile does not appear to be a good cardiovascular risk stratification
tool in HVC patients.
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Introduction

Methods

A large body of evidence has linked chronic infections with atherosclerotic vascular disease.
Transmission of infectious pathogens increases the extent of atherosclerosis in experimental
animal models (1). Chronic infections have also been shown to increase the risk of coronary
heart disease (CHD) events in humans (2, 3). However, an association between chronic
hepatitis C (HCV) infection and cardiovascular risk has been supported by some (4-9), but
not other studies (10-13). Some studies have even suggested that HCV infection may be
protective against atherosclerosis (13). A recent systematic review suggested that the
association between HCV infection and CHD events is inconclusive and needs additional
research (14). Some of the reasons for discrepancy among these studies include the use of
different diagnostic criteria for defining chronic HCV infection, small sample sizes, and use
of different end-points. In addition, persistent infection with HCV (Ab+/RNA+) was not
differentiated from remote HCV infection (Ab+/RNA-) that was cleared by host antiviral
responses or by antiviral therapy. Using a large university based electronic medical records
database, we sought to examine the effect of HCV infection on incident CHD events and to
specifically study if patients with a detectable HCV RNA have a higher risk of CHD events.

We conducted a retrospective cohort study using the Enterprise Data Warehouse (DW) at
the University of Arkansas for Medical Sciences (UAMS). The DW is funded by the
Translational Research Institute (TRI) at UAMS. The DW is updated monthly and maintains
de-identified clinical information of nearly 1 million patients in the UAMS system.
Information on patient demographics, international classification of diseases (ICD) 9
diagnoses, procedural codes, visit status, laboratory parameters and discharge disposition is
available through the database.

We identified patients with a diagnosis of hepatitis C from January 15t 2001 to December
315t 2013. HCV infection was defined as the presence of HCV antibody as detected by
enzyme-linked immunosorbent assay (ELISA) or a positive result of a qualitative or
quantitative test for HCV RNA by polymerase chain reaction (PCR). Patients were divided
into three study groups: a) patients with HCV antibodies by ELISA and no detectable HCV
RNA by PCR in peripheral blood (Ab+/RNA-); b) patients with HCV antibodies and
detectable HCV RNA (Ab+/RNA+); ¢) controls without HCV antibodies or RNA (Ab-/
RNA-). The control group consisted of a randomly selected sex matched sample of HCV
negative patients in the database within the study period. We labeled patients in group ‘a’ as
having ‘remote’ HCV infection (previously treated or spontaneous clearance of infection or
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HCV RNA was never checked) and patients in group ‘b’ as having “persistent infection’.
Patients in group ‘a’ and ‘b’ were all positive for HCV antibody, but patients in only group
‘b’ had positive HCV RNA. For patients in the HCV group, date of diagnosis of HCV (after
January 15t 2001) was chosen as the study initiation date. For HCV negative patients, date of
first visit in the UAMS system after January 15t 2001 was chosen as the study initiation date.
The date of the last clinical visit since the study initiation date for all patients was selected as
the study completion date. Validated International classification of diseases (ICD) 9 codes
for hypertension, diabetes mellitus and chronic obstructive pulmonary disease (COPD) were
used for identification of co-morbidities. CHD was defined by the presence of a diagnosis
code for any of the following: coronary artery disease; chronic stable angina; unstable
angina; or acute myocardial infarction. A CHD event was recorded if a patient had an ICD 9
code for any of the above diagnoses since the study initiation period. Patients who had
multiple ICD 9 codes for CHD events mentioned above were counted as one CHD event.
Obesity was defined as body mass index > 29.5 kg/m?2. A diagnosis of COPD was used as a
surrogate marker of smoking as actual smoking data in terms of pack years was not
available. Patients in the HCV group who had a diagnosis of CHD (based on the above
ICD9 code criteria) prior to their diagnosis of HCV were excluded from the study. Similarly,
patients in the control group who had a diagnosis of CHD prior to the beginning of the study
period were excluded.

Demographic data collected included age, sex and race. Laboratory data collected included
HCV antibody status, quantitative HCV RNA by PCR, total cholesterol (T-C), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C),
triglycerides, alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma
glutamyl transferase (GGT), alkaline phosphatase (ALP), serum albumin, total bilirubin,
international normalized ratio (INR), hemoglobin Alc and serum creatinine. Patients' age at
the study initiation period was used in the final analysis. Laboratory data available within
the first 1 year of study initiation were collected. For patients who had repeat HCV
serologies done, the first available HCV RNA PCR result was used for analysis.

Statistical analyses were computed with SAS version 9.4 (SAS Institute, Inc., Cary, NC).
Patient characteristics at study initiation were compared among the three study groups either
by analysis of variance/F-test (continuous characteristics) or by a Chi-squared test
(categorical characteristics). The joint effect of risk factors for incident CHD was evaluated
using logistic regression with odds ratios (OR) and their 95% confidence intervals reported
as the estimate of risk. Differences in odds ratios for CHD among the three study HCV
groups were also adjusted for all significant main effects and 2-way interactions among the
set of CHD risk factors: age, sex, hypertension, COPD, diabetes and obesity.

Our final cohort consisted of 24,484 patients (8,251 HCV antibody positive, 1,434 HCV
RNA positive and 14,799 HCV negative controls). Demographics of the patients are shown
in Table 1. HCV antibody and RNA positive patients were significantly younger than
control subjects. HCV seropositive patients had a significantly higher prevalence of
traditional cardiovascular risk factors like hypertension, diabetes, obesity and COPD. These
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comorbidities were more frequent across both groups of HCV positive patients (antibody
positive and RNA positive vs. Controls). Mean levels of T-C, LDL-C and HDL-C were
significantly lower in the HCV cohort. As expected, HCV patients had significantly elevated
levels of markers of liver injury (AST, ALT, GGT, ALP) when compared to HCV negative
patients.

There were a total of 951 patients with documented CHD (per ICD codes), of which 471
were HCV positive and 480 were negative for HCV. There were 84 patients with CHD in
the HCV RNA positive cohort and 387 patients in the HCV antibody positive cohort. HCV
positive patients (groups a and b together) had a higher incidence of CHD events when
compared to controls (4.9% vs. 3.2%, p<0.001). Furthermore, patients with detectable HCV
RNA had a significantly higher incidence of CHD events when compared to patients who
were only HCV antibody positive with no detectable RNA (5.9% vs. 4.7%, p=0.04).

In univariate analysis, age > 50 years, male sex, hypertension, diabetes, obesity, COPD and
HCV Ab positivity and HCV RNA positivity were associated with an increased risk of
incident CHD. After adjusting for age and sex, all the above conditions including HCV
antibody and RNA positivity were significant risk factors for CHD (Table 2). In multivariate
logistic regression analysis after adjusting for age, sex, hypertension, diabetes and COPD,
HCV Ab and RNA positivity were independent risk factors for CHD. The odds ratio for
developing a CHD event was 1.32 (1.09-1.59, p<0.001) in the HCV antibody positive group
and 1.59 (1.13-2.26, p<0.001) in the HCV RNA positive group (Table 3). There was a
significant interaction between hepatitis C positivity and obesity as competing risk factors
for CHD in the hepatitis C positive population. Obese patients in the hepatitis C cohort had
lower odds of incident CHD compared to non-obese hepatitis C positive patients (Table 3).

Discussion

Hepatitis C is a common chronic viral infection that is estimated to infect 2% of people
worldwide (15). At least 3.2 million adults in the United States have chronic HCV infection.
Previous studies that examined the association of HCV infection and CHD risk have
produced conflicting results, which may be due to several limits, including differences in
diagnostic criteria, end points used and small sample sizes.

In our study of a large database from the state of Arkansas, we found an increased risk of
CHD in HCV seropositive patients. HCV seropositivity was also an independent risk factor
for CHD events. These results are in close parallel with the results reported by Butt et al (9).
However, they reported the HCV patients to have a lower incidence of hypertension and
diabetes. On the contrary, we found an increased incidence of these co-morbidities in our
population sample. Interestingly, we found a significant interaction between HCV RNA
positivity and obesity as competing risk factors. Obese HCV RNA positive patients had
lower odds of CHD compared to non-obese HCV RNA positive patients. The reason for this
interaction remains unclear. Presence or absence of obesity that was not examined in
previous analyses could be a factor for the conflicting results in studies that examined the
association of hepatitis C and CHD risk. Intriguingly, the “obesity paradox” is now being
increasingly recognized in a wide range of patient populations. Studies have shown that
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patients with body mass indices (BMI) in the mild to moderately obese range have lower
rates of cardiovascular mortality compared to patients with BMI in the underweight to
normal range (16). We also found that HCV seropositive patients have relatively favorable
baseline lipid profiles. This is in agreement with previous reports showing HCV positive
patients to have lower lipid levels with an increase in lipid parameters with anti-viral therapy
(17, 18).

A novel finding in our study is that patients with persistent hepatitis C infection, identified
by a positive HCV RNA by PCR (Ab+/RNA+), had a much higher risk of CHD events than
patients with remote infection that was cleared either spontaneously or by anti-viral therapy
(Ab+/RNA-). Incidence of CHD events was 5.9% in the Ab+/RNA+ positive group
compared to 4.7% in the HCV Ab+/RNA- group (p=0.04). To the best of our knowledge,
this is the first study differentiating HCV antibody positivity and RNA positivity in terms of
their relationship to CHD events. Studies have shown that active infections increase the
pathogenicity of high fat diet in atherosclerosis-prone animals by increasing the uptake of
oxidized LDL (2). It is possible that active infections illicit an immune response that induces
plaque rupture in atherosclerotic arteries resulting in acute CHD events (19). The
relationship between active infection and its impact on development of vascular events may
also have therapeutic implications. Further studies are needed to confirm this observation
and to determine if clearance of HCV with antiviral treatment alters the cardiovascular risk
profile of patients.

Several pathophysiological mechanisms have been postulated to explain the association
between chronic HCV infection and CHD. One is that chronic inflammation is a major
pathognomic feature of atherosclerotic heart disease (20). Levels of inflammatory markers
like IL-6, TNF-a and CRP are elevated in patients with chronic hepatitis C (21). Chronic
inflammation in these patients may accelerate initiation and progression of atherosclerosis.
Infection with HCV, in both cultured cells and patients, activates the NLRP3 inflammasome
of macrophages and the production of IL-1f and other cytokines which may be the
mechanism driving the higher incidence of CHD in patients with chronic hepatitis C (22).
Alternative explanations for the association between chronic hepatitis C and CHD include:
HCV induced insulin resistance and increased the risk of diabetes and metabolic syndrome
which are traditional cardiovascular risk factors (23, 24); a higher incidence of substance
abuse and smoking in patients with chronic hepatitis C patients which heighten CHD risk
(13); or hepatic steatosis and non-alcoholic fatty liver disease that occurs in some patients
with chronic hepatitis C has been reported to be pro-atherogenic (25).

Our study has several limitations. We examined a large population that receive regular care
at a tertiary care teaching hospital and used appropriate ICD9 codes for comorbidities. We
could not account for patients who were lost to follow up and may have received health care
elsewhere. However, we think this could have equally affected both the HCV positive and
HCV negative patient groups. Further, we could not adjust for the differences in medication
usage, follow up visits, smoking status and family history of vascular disease between
groups which could potentially alter the cardiovascular risk. The inclusion in study was
dependent on ICD-9 CM codes, which are subject to inherent bias. However, selection of
patients based on ICD codes has been shown to be associated with 94% sensitivity and 99%
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specificity (26). Lastly, there could have been some patients in the antibody positive group
who were never tested for the presence of HCV RNA. These patients were included in the
HCV RNA negative group in the analysis.

The strengths of the study, however, are a very large patient cohort followed at a single
institution treated by same healthcare providers and followed for several years. The study at
the onset identified patients with persistent infection and those with HCV antibody without
ongoing infection.

Acknowledgments

The project described was supported by the Translational Research Institute (TRI), grant UL1TR000039 through
the NIH National Center for Research Resources and National Center for Advancing Translational Sciences. The
content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.

References

1. Tang-Feldman YJ, Lochhead SR, Lochhead GR, Yu C, George M, Villablanca AC, Pomeroy C.
Murine cytomegalovirus (MCMV) infection upregulates P38 MAP kinase in aortas of apo E KO
mice: A molecular mechanism for MCMV-induced acceleration of atherosclerosis. J Cardiovasc
Transl Res. 2013; 6:54-64. [PubMed: 23192592]

2. Danesh J, Collins R, Peto R. Chronic infections and coronary heart disease: Is there a link? Lancet.
1997; 350:430-436. [PubMed: 9259669]

3. Kiechl S, Egger G, Mayr M, Wiedermann CJ, Bonora E, Oberhollenzer F, Muggeo M, Xu Q, Wick
G, Poewe W, Willeit J. Chronic infections and the risk of carotid atherosclerosis: Prospective results
from a large population study. Circulation. 2001; 103:1064-1070. [PubMed: 11222467]

4. Ishizaka N, Ishizaka Y, Takahashi E, Tooda El, Hashimoto H, Nagai R, Yamakado M. Association
between Hepatitis C virus seropositivity, carotid-artery plaque, and intima-media thickening.
Lancet. 2002; 359:133-135. [PubMed: 11809259]

5. Fukui M, Kitagawa Y, Nakamura N, Yoshikawa T. Hepatitis C virus and atherosclerosis in patients
with type 2 diabetes. JAMA. 2003; 289:1245-1246. [PubMed: 12633185]

6. Vassalle C, Masini S, Bianchi F, Zucchelli GC. Evidence for association between Hepatitis C virus
seropositivity and coronary artery disease. Heart. 2004; 90:565-566. [PubMed: 15084562]

7. Guiltinan AM, Kaidarova Z, Custer B, Orland J, Strollo A, Cyrus S, Busch MP, Murphy EL.
Increased all-cause, liver, and cardiac mortality among Hepatitis C virus-seropositive blood donors.
Am J Epidemiol. 2008; 167:743-750. [PubMed: 18203734]

8. Freiberg MS, Chang CC, Skanderson M, McGinnis K, Kuller LH, Kraemer KL, Rimland D, Goetz
MB, Butt AA, Rodriguez Barradas MC, Gibert C, Leaf D, Brown ST, Samet J, Kazis L, Bryant K,
Justice AC. Veterans Aging Cohort Study. The risk of incident coronary heart disease among
veterans with and without HIV and Hepatitis C. Circ Cardiovasc Qual Outcomes. 2011; 4:425-432.
[PubMed: 21712519]

9. Butt AA, Xiaogiang W, Budoff M, Leaf D, Kuller LH, Justice AC. Hepatitis C virus infection and
the risk of coronary disease. Clin Infect Dis. 2009; 49:225-232. [PubMed: 19508169]

10. Momiyama Y, Ohmori R, Kato R, Taniguchi H, Nakamura H, Ohsuzu F. Lack of any association
between persistent Hepatitis B or C virus infection and coronary artery disease. Atherosclerosis.
2005; 181:211-213. [PubMed: 15939074]

11. Volzke H, Schwahn C, Wolff B, Mentel R, Robinson DM, Kleine V, Felix SB, John U. Hepatitis B
and C virus infection and the risk of atherosclerosis in a general population. Atherosclerosis. 2004;
174:99-103. [PubMed: 15135257]

12. Arcari CM, Nelson KE, Netski DM, Nieto FJ, Gaydos CA. No association between Hepatitis C
virus seropositivity and acute myocardial infarction. Clin Infect Dis. 2006; 43:53-56.

Am J Cardiol. Author manuscript; available in PMC 2015 December 15.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pothineni et al.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

Page 7

Butt AA, Khan UA, McGinnis KA, Skanderson M, Kent Kwoh C. Co-morbid medical and
psychiatric illness and substance abuse in Hepatitis C-infected and uninfected veterans. J Viral
Hepat. 2007; 14:890-896. [PubMed: 18070293]

Roed T, Lebech AM, Kjaer A, Weis N. Hepatitis C virus infection and risk of coronary artery
disease: A systematic review of the literature. Clin Physiol Funct Imaging. 2012; 32:421-430.
[PubMed: 23031062]

Shepard CW, Finelli L, Alter MJ. Global epidemiology of hepatitis C virus infection. Lancet Infect
Dis. 2005; 5:558-567. [PubMed: 16122679]

Romero-Corral A, Montori VM, Somers VK, Korinek J, Thomas RJ, Allison TG, Mookadam F,
Lopez-Jimenez F. Association of bodyweight with total mortality and with cardiovascular events
in coronary artery disease: A systematic review of cohort studies. Lancet. 2006; 368:666—678.
[PubMed: 16920472]

Corey KE, Kane E, Munroe C, Barlow LL, Zheng H, Chung RT. Hepatitis C virus infection and its
clearance alter circulating lipids: Implications for long-term follow-up. Hepatology. 2009;
50:1030-1037. [PubMed: 19787818]

Jarmay K, Karacsony G, Nagy A, Schaff Z. Changes in lipid metabolism in chronic Hepatitis C.
World J Gastroenterol. 2005; 11:6422-6428. [PubMed: 16425410]

Ding Z, Liu S, Sun C, Chen Z, Fan Y, Deng X, Wang X, Mehta JL. Concentration polarization of
ox-LDL activates autophagy and apoptosis via regulating LOX-1 expression. Sci Rep. 2013,;
3:2091. [PubMed: 23807658]

Libby P. Inflammation in atherosclerosis. Nature. 2002; 420:868-874. [PubMed: 12490960]
Riordan SM, Skinner NA, Kurtovic J, Locarnini S, Mclver CJ, Williams R, Visvanathan K. Toll-
like receptor expression in chronic Hepatitis C: Correlation with pro-inflammatory cytokine levels
and liver injury. Inflamm Res. 2006; 55:279-285. [PubMed: 16955390]

Negash AA, Ramos HJ, Crochet N, Lau DT, Doehle B, Papic N, Delker DA, Jo J, Bertoletti A,
Hagedorn CL, Gale M Jr. IL-1beta production through the NLRP3 inflammasome by hepatic
macrophages links hepatitis C virus infection with liver inflammation and disease. PLoS Pathog.
2013; 9:1003330. [PubMed: 23633957]

Grigorescu M, Radu C, Crisan D, Grigorescu MD, Serban A, Neculoiu D, Rusus M, Acalovschi
M. Metabolic syndrome, insulin resistance and adiponectin level in patients with chronic Hepatitis
C. J Gastrointestin Liver Dis. 2008; 17:147-154. [PubMed: 18568135]

Hanouneh IA, Feldstein AE, Lopez R, Yerian L, Pillai A, Zein CO, Zein NN. Clinical significance
of metabolic syndrome in the setting of chronic Hepatitis C virus infection. Clin Gastroenterol
Hepatol. 2008; 6:584-589. [PubMed: 18455698]

Choi SY, Kim D, Kim HJ, Kang JH, Chung SJ, Park MJ, Kim YS, Kim CH, Choi SH, Kim W,
Kim YJ, Yoon JH, Lee HS, Cho SH, Sung MW, Oh BH. The relation between nonalcoholic fatty
liver disease and the risk of coronary heart disease in koreans. Am J Gastroenterol. 2009;
104:1953-1960. [PubMed: 19491838]

Metcalfe A, Neudam A, Forde S, Liu M, Drosler S, Quan H, Jette N. Case definitions for acute
myocardial infarction in administrative databases and their impact on in-hospital mortality rates.
Health Serv Res. 2013; 48:290-318. [PubMed: 22742621]

Am J Cardiol. Author manuscript; available in PMC 2015 December 15.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Pothineni et al. Page 8
Table 1
Characteristics of the Patient Cohort
Characteristic (Fﬂaffl;ggg: Negative Egg;g’gz&ég;ilt;ody gir;.aztlgils)c RNA positive P value
Age (years) 53.0+16.1 47.3+10.9 486+9.7 <0.001
Male 7992 (54.0 %) 4641 (56.3 %) 817 (57.0 %) 0.002
Female 6807 (45.9 %) 3610 (43.8 %) 617 (43.0 %) 0.002
White 8894 (60.1 %) 6287 (76.2 %) 1106 (77.1 %) <0.001
African American 3507 (23.7 %) 1526 (18.5 %) 264 (18.4 %) <0.001
Others 2398 (16.2 %) 438 (5.3 %) 64 (4.5 %) <0.001
Comorbidities
Diabetes Mellitus 755 (5.1%) 924 (11.2 %) 234 (16.3 %) <0.001
Obesity” 2486 (16.8 %) 2385 (28.9 %) 641 (44.7 %) <0.001
mmmyﬂ: uctive 266 (1.8 %) 503 (6.1 %) 92 (6.4 %) <0.001
Hypertension 1805 (12.2 %) 1898 (23.0 %) 443 (30.9 %) <0.001
Incident CHD events
Coronary Heart disease 480 (3.2 %) 387 (4.7 %) 84 (5.9 %) <0.001
Liver Function™™
Albumin (mg/dl) 5.5+ 4.3 (1985) 4.0 + 2.6 (2485) 3.7+ 1.4 (846) <0.001
ALP (IU/L) 87.2 + 56.3 (3455) 105.9 + 88.7 (4257) 96.9 + 48.3 (1203) <0.001
ALT (IU/L) 37.5+ 129.3 (3406) 74.0 + 141.0 (4275) 91.0 + 149.0 (1212) <0.001
AST (IU/L) 40.7 + 165.9 (3629) 88.0 + 282.0 (4341) 88.8 + 134.5 (1217) <0.001
GGT (IU/L) 64.0 + 128.8 (2989) 112.6 + 165.1 (3822) 104.4 + 137.6 (1017) <0.001
Bilirubin (mg/dl) 0.9 1.4 (3216) 1.7 3.6 (4175) 1.4+ 1.7 (1202) <0.001
Lipid Profile*™
HDL-C (mg/dl) 47.3 +16.2 (2655) 42.6 +19.3 (1093) 43.0 +19.7 (226) <0.001
LDL-C (mg/dI) 107.7 + 50.9 (1995) 94.0 + 40.6 (1968) 87.0 + 35.9 (520) <0.001
Cholesterol (mg/dl) 185.8 + 49.7 (2858) 164.2 + 63.0 (1169) 156.5 + 55.7 (245) <0.001
Triglycerides (mg/dl) 163.3 + 329.8 (2802) 148.1 +178.0 (1323) 138.8 + 105.0 (411) 0.10
Creatinine (mg/dI) 1.11 + 0.95 (5440) 1.13 £ 1.16 (4429) 1.03 + 1.09 (1163) 0.01
HbA1Lc (mg/dl) 6.9 + 2.0 (1308) 7.0+ 2.2 (602) 6.6 + 2.2 (214) 0.06

CHD-Coronary heart disease; COPD-Chronic obstructive pulmonary disease; LDL-C-low-density lipoprotein cholesterol; HDL-C-high-density
lipoprotein cholesterol; ALT-alanine aminotransferase; AST-aspartate aminotransferase; GGT- gamma glutamyl transferase; ALP-alkaline
phosphatase;HbAlc — Hemoglobin Alc

*
Obesity was defined as body mass index > 29.5

*%

Data presented as mean + SD; Number of observations in parentheses

Am J Cardiol. Author manuscript; available in PMC 2015 December 15.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Pothineni et al.

Table 2

Page 9

Logistic Regression Analysis and Odds Ratio of Coronary Heart disease for Individual

Risk Factors after Adjusting for Age and Sex

Risk Factor Odds Ratio for CHD 95% ClI P value
Hypertension 4.84 4.23-553 <0.001
Obesity 2.98 260-341 <0.001
Diabetes 4.20 3.60-4.90 <0.001
Chronic Obstructive Pulmonary disease 3.66 2.97-451 <0.001
Hepatitis C (antibody positive) 1.67 145-191 <0.001
Hepatitis C (RNA positive) 1.95 1.53-250 <0.001
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Table 3
Logistic Regression Analysis after Adjusting for All Significant Risk Factors (Age, Sex,

Hypertension, Diabetes and Chronic Obstructive Pulmonary disease)

HCV status Obesity

Yes No
Negative 2.65 (2.07 - 3.38) 1*
Antibody positive  1.70 (1.31-2.19) 1.32(1.09 - 1.60)
RNA positive 1.30(0.78-2.16) 1.59 (1.13-2.26)

*
reference group
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