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Association of total cholesterol and HDL-C levels
and outcome in coronary heart disease patients
with heart failure
Qin Zhao, MDa, Jianfei Li, MDb,∗, Jin Yang, MDa, Rongshan Li, MDa

Abstract
The aim of the study was to evaluate associations of total cholesterol (TC) and high density lipoprotein cholesterol (HDL-C) levels with
prognosis in coronary heart disease (CHD) patients with heart failure (HF).
Patients who were angiographical-diagnosis of CHD and echocardiographical-diagnosis of left ventricular ejection fraction

(LVEF)<45%were enrolled. Baseline characteristics were collected and association of TC and HDL-C levels with rehospitalization for
HF and all-cause mortality was assessed.
A total of 118 patients were recruited. Mean age was 58.6±10.9 years and male accounted for 65%. Mean LVEF was 39.5±

4.0%. Twenty-eight patients were rehospitalized for HF and 6 patients were dead. In patients with poor prognosis, lower body mass
index (BMI), TC, HDL-C and albumin while higher high sensitivity C-reactive protein (Hs-CRP) was observed. TC was positively
correlated with BMI and albumin, and HDL-C was inversely correlated with Hs-CRP. The associations of TC level and
rehospitalization for HF and all-cause mortality were attenuated but consistently significant through model 1 to 4, with odds ratio (OR)
of 0.97 (95% confidence interval [CI]: 0.92–0.99). Associations of HDL-C level and rehospitalization for HF and all-cause mortality
were also consistently significant through model 1 to 4, with OR of 0.95 (95%CI: 0.90–0.98). Strength of association was attenuated
prominently in model 3 after adjusted for Hs-CRP, and no change was observed after further adjusted for BMI and albumin.
Higher baseline TC and HDL-C levels are associated with better outcome in CHD patients with HF.

Abbreviations: ACEI = angiotensin converting enzyme inhibitor, ARB = angiotensin receptor blocker, BMI = body mass index,
CHD = coronary heart disease, CI = confidence interval, DBP = diastolic blood pressure, HDL-C = high-density lipoprotein
cholesterol, HF = heart failure, HR = heart rate, Hs-CRP = high sensitivity C-reactive protein, LDL-C = low-density lipoprotein
cholesterol, LVEF = left ventricular ejection fraction, NT-proBNP = N-terminal pro B natriuretic protein, NYHA = New York Heart
Association, OR = odds ratio, SBP = systolic blood pressure, TC = total cholesterol.
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1. Introduction

Heart failure (HF) is a major cause of morbidity and mortality
around the world.[1] Epidemiological studies have shown that 5
years’ survival rate of HF patients is only 50%[1] and most HF is
attributed to coronary heart disease (CHD),[2] which now affects
more than 10 millions people in China.
Dyslipidemia featured by increased serum levels of total

cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C)
and decreased high-density lipoprotein cholesterol (HDL-C) is a
major risk factor of CHD.[3,4] Theoretically, reducing TC and
LDL-C levels would not only decrease the incidence of CHD as
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evidenced by previous clinical trials but may also improve HF
patients’ outcomes. Nevertheless, 2 randomized controlled trials
showed no mortality benefit of rosuvastatin therapy in HF
patients,[5,6] despite substantial reduction of TC and LDL-C was
achieved. In contrast, some observational studies have indicated
that higher TC level is associated with better survival outcome in
HF patients[7,8] and the underlying mechanisms are elusive which
deserve further investigation.
Inourpresent study,weuse a retrospective design to evaluate the

associations of baseline TC and HDL-C levels with rehospitaliza-
tion for HF symptoms deterioration and all-cause mortality in
CHD patients with reduced ejection fraction, and potential
mechanisms related to these associations will also be investigated.
2. Methods

2.1. Studied subjects

We searched patients admitted in our hospital from January to
December of 2015 in the medical document system and patients
who were qualified to the inclusion criteria in terms of
angiographically diagnosed with CHD and echocardiographically
diagnosed with left ventricular ejection fraction (LVEF) < 45%
were enrolled and those with normal LVEF (≥ 45%) were
excluded. Since it was a retrospective study and thus no informed
consent could be obtained. Present study was approved by the
Clinical Research Ethic Committee of Liuzhou General Hospital.
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Table 1

Baseline characteristics.

Variables Studied subjects (n=118)

Male, n, % 76 (64.4)
Age, y 58.6±10.9
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2.2. Data collection

Baseline data were collected and recorded in case report form by
2 investigators independently and re-checked by another 2
investigators together if there were inconsistent.
Current smoking, % 60 (50.8)
Alcohol abuse, n, % 19 (16.1)
Family CHD history, n, % 49 (41.5)
Hypertension, n, % 57 (48.3)
Diabetes, n, % 39 (33.1)
SBP, mm Hg 116.2±14.9
2.3. Studied outcomes

Studied outcomes were collected since patients’ discharge and
studied outcomes were a composite of rehospitalization for HF
symptoms deterioration and all-cause mortality.
DBP, mm Hg 70.9±10.6
HR, bpm 84.6±11.7
Weight, kg 62.6±13.9
BMI, kg/m2 21.4±2.3
TC, mmol/L 4.23±0.37
TG, mmol/L 1.48±0.28
LDL-C, mmol/L 2.71±0.52
HDL-C, mmol/L 0.96±0.18
ALB, g/L 32.7±4.4
Cr, mmol/L 117.6±16.9
BUN, mmol/L 7.1±3.5
ALT, U/L 67.6±11.8
FPG, mmol/L 5.7±0.7
HbA1c, % 6.1±0.8
Hs-CRP, mg/L 14.6±6.7
NT-proBNP, pg/mL 1884±426
One-vessel stenosis, n, % 36 (30.5)
Multiple-vessels stenoses, n, % 82 (69.5)
Number of stent placement 2.4±0.8
2.4. Statistical analysis

Continuous variables are presented with mean±SD and
categorical variables are presented with number and frequency.
Statistical significance of differences is analyzed using Student t
test or Mann–Whitney U test for continuous variables as
appropriate and the chi-square or Fisher exact test for categorical
variables as appropriate. Pearson correlation analysis or
Spearman rank correlation analysis was used to analyze the
relationships between TC and HDL-C levels with indexes of
interest as appropriate. Logistic regression analysis was applied
to analyze odds ratio (OR) and associated 95% confidence
intervals (CI) of baseline TC and HDL-C levels with studied
outcomes. Statistical analysis is conducted by using SPSS 17.0
(SPSS Inc, Chicago, IL). All of the statistical tests were 2-sided and
considered statistically significant if P<0.05.
ACEI/ARB, n, % 86 (72.9)
Beta-blocker, n, % 80 (67.8)
Statins, n, % 104 (88.1)
Diuretics, n, % 97 (82.2)
Antiplatelet agents, n, % 114 (96.6)
Antidiabetes, n, % 37 (31.4)
LVEF, % 39.5±4.0
NYHA-I/II, n, % 52 (44.1)
NYHA-III/IV, n, % 66 (55.9)

ACEI/ARB= angiotensin converting-enzyme inhibitor/angiotensin receptor blocker, ALB= albumin,
ALT= alanine aminotransferase, BMI=body mass index (weight in kilogram divided by height in
square of meter), bpm=beat per minute, BUN=blood urine nitrogen, CHD = coronary heart disease,
Cr= creatinine, FPG= fasting plasma glucose, HbA1c=glycated hemoglobin, HDL-C = high-density
lipoprotein cholesterol, HR=heart rate, Hs-CRP=high sensitive C-reactive protein, LDL-C = low-
density lipoprotein cholesterol, LVEF = left ventricular ejection fraction, NT-proBNP=N terminal-pro B
natriuretic protein, NYHA = New York Heart Association, SBP/DBP= systolic/diastolic blood pressure,
TC = total cholesterol, TG= triglyceride.
3. Results

3.1. Baseline characteristics

A total of 118 patients were recruited and baseline characteristics
were shown in Table 1. Mean age was 58.6±10.9 years and male
accounted for nearly 65%, and 48.3% and 33.1% of studied
subjects had a diagnosis of hypertension and diabetes, respectively.
Body mass index (BMI) was 21.4±2.3kg/m2. With respect to
laboratory examinations, the TC level was 4.23±0.37mmol/L,
LDL-C 2.71±0.52mmol/L and HDL-C 0.96±0.18mmol/L,
respectively, and albumin (ALB), high sensitive C-reactive protein
(Hs-CRP) and N-terminal pro B natriuretic protein (NT-proBNP)
levels were 32.7±4.4g/L, 14.6±6.7mg/L and 1884±426pg/mL,
respectively. Nearly 70% of studied subjects had multiple-vessels
stenoses and mean numbers of stent placement were 2.4±0.8.
Mean LVEF was 39.5±4.0%, and 44.1% and 55.9% of studied
subjects had cardiac function of New York Heart Association
(NYHA)-I/II and NYHA-III/IV, respectively. Notably, all enrolled
patients were diagnosed as heart failure based on clinical
symptoms such as exertional dyspnea and increased NT-proBNP
value. Nearly 72.9%, 67.8%, 88.1%, 82.2%, and 96.6% of
studied subjects were prescribed angiotensin converting enzyme
inhibitor/angiotensin receptor blocker (ACEI/ARB), beta-blocker,
statins, diuretics, and antiplatelet agents at discharge.
3.2. Studied outcomes and comparisons between groups

Among studied subjects, 28 patients were rehospitalized for HF
symptoms deterioration and 6 patients were dead, and these
patients were considered together as the poor prognosis group
and were compared with subjects with better prognosis. As
presented in Table 2, compared to patients with poor prognosis,
those with better prognosis were less likely male and were
younger (P<0.05 for all comparisons). A trend of lower systolic/
2

diastolic blood pressure (SBP/DBP) and higher heart rate (HR)
were observed in patients with poor prognosis. Lower weight,
BMI, TC, HDL-C and ALB levels, whereas higher Hs-CRP and
NT-proBNP levels were also observed in patients with poor
prognosis (P<0.05 for all comparisons). No significant differ-
ences in medications prescription at discharge except for beta-
blocker were observed. Patients with poor prognosis had lower
LVEF (36.1±4.2% versus 40.8±3.7%, P<0.05) and had more
severe HF as indexed by the NYHA classification (NYHA-III/IV:
61.8% vs 53.6%, P<0.05).

3.3. Relationship between TC and HDL-C with indexes
of interest

As presented in Table 3, the TC level was positively correlated
with weight, BMI and ALB level while inversely correlated with
the NYHA classification. The HDL-C level was inversely
correlated with Hs-CRP level and the NYHA classification.



Table 2

Comparisons between poor and better prognosis groups.

Variables
Poor prognosis

(n=34)
Better prognosis

(n=84)

Male, n, % 26 (76.5)
∗

50 (59.5)
Age, y 61.3±8.6

∗
57.1±11.2

Current smoking, % 17 (50.0) 43 (51.2)
Alcohol abuse, n, % 6 (17.6) 13 (15.5)
Family CHD history, n, % 14 (41.2) 49 (41.7)
Hypertension, n, % 16 (47.1) 41 (48.8)
Diabetes, n, % 11 (32.4) 39 (33.3)
SBP, mm Hg 110.6±12.5 119.7±10.5
DBP, mm Hg 68.8±7.4 72.6±11.2
HR, bpm 89.4±10.6 82.2±13.3
Weight, kg 61.8±11.6

∗
64.4±12.4

BMI, kg/m2 19.6±2.2
∗

22.8±2.0
TC, mmol/L 3.97±0.31

∗
4.40±0.33

TG, mmol/L 1.47±0.20 1.49±0.22
LDL-C, mmol/L 2.58±0.45 2.93±0.55
HDL-C, mmol/L 0.88±0.17

∗
1.09±0.22

ALB, g/L 30.8±5.6
∗

35.4±4.7
Cr, mmol/L 111.4±14.6 118.2±13.7
BUN, mmol/L 7.0±3.3 7.3±3.4
ALT, U/L 68.2±13.1 66.7±10.5
FPG, mmol/L 5.5±0.7 5.8±0.6
HbA1c, % 6.0±0.7 6.2±0.5
Hs-CRP, mg/L 16.2±6.0

∗
11.3±7.2

NT-proBNP, pg/mL 1936±401
∗

1801±455
One-vessel stenosis, n, % 10 (29.4) 26 (31.0)
Multiple-vessels stenoses, n, % 24 (70.6) 58 (69.0)
Number of stent placement 2.3±0.5 2.5±0.7
ACEI/ARB, n, % 25 (73.5) 61 (72.6)
Beta-blocker, n, % 22 (64.7)

∗
58 (69.0)

Statins, n, % 30 (88.2) 74 (88.1)
Diuretics, n, % 28 (82.4) 69 (82.1)
Anti-platelet agents, n, % 32 (94.1) 82 (97.6)
Anti-diabetes, n, % 11 (32.4) 26 (31.0)
LVEF, % 36.1±4.2

∗
40.8±3.7

NYHA-I/II, n, % 12 (35.3)
∗

40 (47.6)
NYHA-III/IV, n, % 21 (61.8)

∗
45 (53.6)

ACEI/ARB= angiotensin converting-enzyme inhibitor/angiotensin receptor blocker, ALB=albumin,
ALT= alanine aminotransferase, BMI=body mass index (weight in kilogram divided by height in
square of meter), bpm=beat per minute, BUN=blood urine nitrogen, CHD = coronary heart disease,
Cr=creatinine, FPG= fasting plasma glucose, HbA1c=glycated hemoglobin, HDL-C = high-density
lipoprotein cholesterol, HR=heart rate, Hs-CRP=high sensitive C-reactive protein, LDL-C = low-
density lipoprotein cholesterol, LVEF = left ventricular ejection fraction, NT-proBNP=N terminal-pro B
natriuretic protein, NYHA = New York Heart Association, SBP/DBP= systolic/diastolic blood pressure,
TC = total cholesterol, TG= triglyceride.
∗
P<0.05 versus better prognosis group.

Table 3

Relationship between TC and HDL-C with indexes of interest.

Variables Correlation coefficient

TC HDL-C
Weight 0.304

∗
0.096

BMI 0.369
∗

0.104
ALB 0.416

∗
0.113

Hs-CRP �0.084 �0.267
∗

LVEF 0.026 0.033
NYHA classification �0.248

∗ �0.223
∗

ALB= albumin, BMI=body mass index (weight in kilogram divided by height in square of meter), HDL-
C = high-density lipoprotein cholesterol, Hs-CRP=high sensitive C-reactive protein, LVEF = left
ventricular ejection fraction, NYHA = New York Heart Association, TC = total cholesterol.
∗
P<0.05; relationship between TC and HDL-C with weight, BMI, ALB, Hs-CRP and LVEF were

analyzed by Pearson correlation analysis, and with NYHA classification was analyzed by Spearman
rank correlation analysis

Table 4

Logistic regression analysis.

TC (OR and 95% CI) HDL-C (OR and 95% CI)

Model 1 0.81 (0.76–0.89) 0.76 (0.70–0.82)
Model 2 0.83 (0.81–0.92) 0.82 (0.74–0.87)
Model 3 0.85 (0.84–0.90) 0.94 (0.88–0.98)
Model 4 0.97 (0.92–0.99) 0.95 (0.90–0.98)

CI = confidence interval, HDL-C = high-density lipoprotein cholesterol, OR = odds ratio, TC = total
cholesterol.
Denote:Model 1 adjusted for age, gender, and smoking; Model 2 adjusted for age, gender, smoking,
hypertension, diabetes, multiple-vessels stenoses and number of stent placement, ACEI/ARB, beta-
blocker, statins, LVEF and NYHA classification; Model 3 adjusted for age, gender, smoking,
hypertension, diabetes, multiple-vessels stenoses and number of stent placement, ACEI/ARB, beta-
blocker, statins, LVEF and NYHA classification, and Hs-CRP; Model 4 adjusted for age, gender,
smoking, hypertension, diabetes, multiple-vessels stenoses and number of stent placement, ACEI/
ARB, beta-blocker, statins, LVEF and NYHA classification, Hs-CRP, BMI and ALB.
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3.4. Logistic regression analysis

Logistic regression analysis was performed to evaluate the
associations of TC and HDL-C levels with studied outcomes,
respectively. As presented in Table 4, the associations between
TC level with rehospitalization and all-cause mortality were
attenuated but consistently significant through model 1 to model
4, with OR of 0.97 (95%CI: 0.92–0.99) after ultimately adjusted
for BMI and ALB in model 4. The associations between HDL-C
level with rehospitalization and all-cause mortality were also
consistently significant through model 1 to model 4, with OR of
0.95 (95% CI: 0.90–0.98). Notably, strength of association was
attenuated prominently in model 3 after adjusted for Hs-CRP,
and no change was observed after further adjusted for BMI and
ALB in model 4.
3

4. Discussion

In general, our present study has 2 major findings. First, we
observe that in CHD patients with LVEF<45%, higher baseline
TC and HDL-C levels are associated with lower risk of
rehospitalization for HF symptoms deterioration and all-cause
mortality. Second, underlying mechanisms associated with these
favorable effects of higher baseline TC and HDL-C levels may be
different. Future randomized controlled trials are necessary to
evaluate whether increasing TC and HDL-C levels will confer
cardiovascular benefits in CHD patients with reduced LVEF.
Despite great advancements in CHD prevention and treatment

have been achieved in recent decades, the prognosis of CHD
patients with HF remain poor with 5 years’ mortality rate up to
50%. A substantial number of factors associated with poor
prognosis of HF have been identified in epidemiological studies
and among them malnutrition appears to play a major role.[9,10]

Owing to intestinal edema, tachycardia, and dyspnea, most HF
patients are in a metabolically demanding condition which leads
them to a malnutritional status. Indeed, it has been reported that
HF patients commonly have lower ALB and cholesterol levels.
Consistent to previous findings, results from our present study
also showed that CHD patients with reduced LVEF had relatively
lower serumTC, LDL-C, andHDL-C levels. Although it might be
possible that statins therapy would reduce serum cholesterol
level, nevertheless, the serum ALB level (32.7±4.4g/L) below the
normal range (≥ 40g/L) might also directly indicate that patients
in present study were in a malnutritional condition.

http://www.md-journal.com
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Total cholesterol indeed is a sensitive nutritional marker rather
than a villain of atherosclerotic cardiovascular diseases. Reverse
epidemiology regarding high cholesterol level, BMI and blood
pressure are associated with better survival outcome in HF
patients were reported by previous epidemiological stud-
ies.[3,11,12] The mechanisms underlying these findings are
attributed to the protective effects of cholesterol on HF patients.
For example, cholesterol on the 1 hand is a major energy
resource, and in HF patients, energy-deprivation superimposes
hypo-perfusion would promote renal and liver dysfunctionwhich
in turn cause HF symptom deterioration.[13] Indeed, data from
our present study supported this notion. Compared to patients
with better prognosis, those with poor prognosis not only had
significantly lower levels of TC and ALB, but also had lower
weight, BMI and SBP/DBP. These indexes together indicated that
HF patients with a debilitated condition were associated with a
poor prognosis. On the other hand, reduced circulating
cholesterol-rich lipoprotein level would lead to circulating
endotoxin elevation which stimulates excessive inflamma-
tion.[10,14] Significantly higher serum Hs-CRP level in patients
with poor prognosis also supported this concept.[15] Interestingly,
the Pearson correlation analysis had not showed significant
correlation between serum TC level with Hs-CRP level, and
multivariate regression analysis also showed no significant
impact of Hs-CRP adjustment for the association between TC
level and studied outcome in model 3. Nevertheless, in model 4,
after adjusted for BMI and ALB level, the association was
attenuated although remain significant. Taken together, it was
conceivable that outcome benefits associated with higher baseline
TC level might be attributed to its function of nutrition and
energy resource.
Fewer studies have evaluated the association of HDL-C and

outcome in CHD patients with HF. HDL-C has been deemed as
good cholesterol owing to its anti-inflammation, anti-oxidation
and cholesterol-reverse transport virtues.[16–18] Nevertheless,
whether these benefits could translate to clinical benefit is
unknown. Compared to patients with poor prognosis, those with
better prognosis had higher HDL-C level, and HDL-C level was
inversely correlated with Hs-CRP level and the NYHA
classification. Furthermore, in the multivariate regression analy-
sis, after adjusted for Hs-CRP, association of HDL-C and
outcome was prominently attenuated although remained signifi-
cant. These data together suggested that different from TC,
outcome benefits associated with high HDL-C level might be
attributed to its function of anti-inflammation.[18]

There were limitations of our present study. First, a
retrospective design could not allow us to draw causal
relationship between TC and HDL-C with studied outcomes in
CHD patients with HF. Second, relatively small sample size may
not be powerful to identify other potential important differences
between patients with better and poor prognosis. Third, owing to
small sample size, potential biases could not be identified despite
we extensively adjusted for confounding factors.

5. Conclusion

Data from our present study indicate that in CHD patients with
LVEF < 45%, higher baseline TC and HDL-C levels are
4

associated with fewer rehospitalization for HF symptom
deterioration and all-cause mortality, and the mechanisms
associated with these benefits of TC and HDL-C are different.
Future clinical trials are necessary to address whether increasing
TC and HDL-C levels could improve HF patients’ outcomes.
Acknowledgment

The authors appreciate the help Dr. Yan Huang offered them.
References

[1] Expert Panel on Detection E, Treatment of High Blood Cholesterol in
AExecutive Summary of The Third Report of The National Cholesterol
Education Program (NCEP) expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult Treatment Panel III).
JAMA 2001;285:2486–97.

[2] Najafi F, Dobson AJ, Hobbs M, et al. Temporal trends in the frequency
and longer-term outcome of heart failure complicating myocardial
infarction. Eur J Heart Fail 2007;9:879–85.

[3] Rader DJ, Alexander ET,Weibel GL, et al. The role of reverse cholesterol
transport in animals and humans and relationship to atherosclerosis.
J Lipid Res 2009;50(suppl):S189–94.

[4] Sakatani T, Shirayama T, Suzaki Y, et al. The association between
cholesterol and mortality in heart failure. Comparison between
patients with and without coronary artery disease. Int Heart J
2005;46:619–29.

[5] Kjekshus J, Apetrei E, Barrios V, et al. Rosuvastatin in older patients with
systolic heart failure. N Engl J Med 2007;357:2248–61.

[6] Tavazzi L, Maggioni AP, Marchioli R, et al. Effect of rosuvastatin in
patients with chronic heart failure (the GISSI-HF trial): a randomised,
double-blind, placebo-controlled trial. Lancet 2008;372:1231–9.

[7] Horwich TB, Hamilton MA, Maclellan WR, et al. Low serum total
cholesterol is associated with marked increase in mortality in advanced
heart failure. J Card Fail 2002;8:216–24.

[8] Rauchhaus M, Clark AL, Doehner W, et al. The relationship between
cholesterol and survival in patients with chronic heart failure. J Am Coll
Cardiol 2003;42:1933–40.

[9] Gerber Y, Weston SA, Berardi C, et al. Contemporary trends in
heart failure with reduced and preserved ejection fraction after
myocardial infarction: a community study. Am J Epidemiol 2013;178:
1272–80.

[10] LaRosa JC, Grundy SM, Kastelein JJ, et al. Safety and efficacy of
Atorvastatin-induced very low-density lipoprotein cholesterol levels in
Patients with coronary heart disease (a post hoc analysis of the treating to
new targets [TNT] study). Am J Cardiol 2007;100:747–52.

[11] Jernberg T, Johanson P, Held C, et al. Association between adoption of
evidence-based treatment and survival for patients with ST-elevation
myocardial infarction. JAMA 2011;305:1677–84.

[12] Miura S, Saku K. Effects of statin and lipoprotein metabolism in heart
failure. J Cardiol 2010;55:287–90.

[13] Valentova M, von HS, Bauditz J. Intestinal congestion and right
ventricular dysfunction: a link with appetite loss, inflammation, and
cachexia in chronic heart failure. Eur Heart J 2016;37:1684–91.

[14] Rauchhaus M, Coats AJ, Anker SD. The endotoxin-lipoprotein
hypothesis. Lancet 2000;356:930–3.

[15] Mueller C, Laule-Kilian K, Christ A, et al. Inflammation and long-
term mortality in acute congestive heart failure. Am Heart J
2006;151:845–50.

[16] Horwich TB, Hernandez AF, Dai D, et al. Cholesterol levels and in-
hospital mortality in patients with acute decompensated heart failure.
Am Heart J 2008;156:1170–6.

[17] Meyers CD, Kashyap ML. Pharmacologic elevation of high-density
lipoproteins: recent insights on mechanism of action and atherosclerosis
protection. Curr Opin Cardiol 2004;19:366–73.

[18] Cai A, Li X, Zhong Q, et al. Associations of high HDL cholesterol level
with all-cause mortality in patients with heart failure complicating
coronary heart disease. Medicine 2016;28:e3974.


	Association of total cholesterol and HDL-C levels and outcome in coronary heart disease patients with heart failure
	Outline placeholder
	2 Methods
	2.1 Studied subjects

	3 Results
	3.3 Relationship between TC and HDL-C with indexes of interest
	3.4 Logistic regression analysis

	4 Discussion
	Acknowledgment
	References




