
• In response to background statin therapy with/without 
extended-release niacin, the group with both >10% 
increase in HDL-C and >25% decrease in TG (Group 1) 
showed an unexpected increase in MACE risk in these 
post hoc hypothesis-generating secondary analyses of 
the AIM-HIGH trial. 
 

• Additional studies are needed to further define lipid 
thresholds associated with MACE, investigate potential 
mechanisms for our findings, and validate them in other 
populations. 

AIM-HIGH (NCT00120289) patient-level 
data, publicly available through NHLBI 
data repository, were reanalyzed to 
evaluate the effects of HDL-C raising and 
TG lowering treatment strategies 
(background statin ± extended-release 
niacin therapy) on major adverse cardiac 
events (MACE: a composite of myocardial 
infarction, stroke, and CV death) and all-
cause mortality.  
• Four groups, based on percent change 

from baseline to 6 months in HDL-C 
and TG due to antidyslipidemic therapy, 
were compared (Table 1). A percent 
change that exceeded total biological 
variation for each of the two analytes 
and average antidyslipidemic treatment 
effect was considered relevant and 
used to define groups. 

• Time-to-first-event analyses were 
performed, with a multivariate analysis 
used to adjust for age, gender, body 
mass index (BMI), waist circumference, 
established cardiovascular disease 
(CVD), history of hypertension, 
diabetes, or metabolic syndrome, and 
estimated glomerular filtration rate 
[eGFR]. 

Kaplan-Meier curves for MACE showed: 
• a significant difference among the four 

groups overall (p<0.05 by log-rank test) 
(Fig. 1) and in men (p<0.05) (Fig. 2B); 
and 

• no difference among the four groups in 
women (Fig. 2A). 

 

The risk of MACE was: 
• unexpectedly increased in the group 

with the greatest drug response (Group 
1) compared to that with the least 
(Group 4) overall (unadjusted HR 1.49; 
95% CI 1.14 to 1.98, p<0.01); 

• increased in Group 1 compared to 
Group 4 in men (unadjusted HR 1.57; 
95% CI 1.17 to 2.11; p<0.01); 

• not different among the four groups in 
women; and 

• not different between Group 2 
(predominantly HDL-C raising) or 
Group 3 (predominantly TG lowering) 
compared to Group 4 (least changes in 
HDL-C and TG) overall, in men, or in 
women. 

 

Significant risk factors for MACE included: 
• men, age ≥65 years, eGFR ≤60 mL/min 

in the entire population (adjusted HR 
1.47; 95% CI 1.10 to 1.94, p<0.01); and 

• age ≥65 years, eGFR ≤60 mL/min in 
men (adjusted HR 1.51; 95% CI 1.12 to 
2.03, p<0.01). 

 

The risk of all-cause mortality was not 
different among the four groups (data not 
shown). 

 

Figure 2. Kaplan-Meier Curves for MACE by Group in women (A) and  
men (B) 

Published reports have questioned the 
benefit of serum HDL-cholesterol (HDL-C) 
raising and/or triglycerides (TG) lowering 
for patients at increased risk for 
cardiovascular (CV) events.  

Figure 1. Kaplan-Meier Curves for MACE by Group Table 2. Characteristics of the subjects at baseline. 

Cardiovascular Outcomes and All-Cause Mortality Stratified by Degree 
of HDL-C Raising and/or Triglyceride Lowering in AIM-HIGH Trial 

Table 1. Baseline Levels and Percent Change at 6 
Month in HDL-C and TG by Group 

 

Groups by Percent Change in 
Lipids at 6 Months 

Baseline 
(Mean±SD) 

6-Month Change from 
Baseline (Mean±SD) 

HDL-C 
(mg/dL) 

TG 
(mg/dL) 

HDL-C 
(%) 

TG  
(%) 

Group 1 
(n=1007) 

HDL-C raising >10% 
 TG lowering >25% 35±6 192±70 35±19 -45±13 

Group 2  
(n=925) 

HDL-C  raising >10% 
TG  lowering <25% 34±5 172±64 24±14 6±30 

Group 3   
(n=292) 

HDL-C  raising <10% 
TG  lowering >25% 35±5 200±68 1.5±7.4 -38±10 

Group 4 
(n=948) 

HDL-C  raising <10% 
TG  lowering <25% 36±5 176±62 -0.9±8.6 17±41 
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University. These analyses were conducted on publicly available data from BioLINCC.  
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