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 LCAT hydrolyzes the   sn-2 acyl group of phosphatidyl-
choline and subsequently transfers and esterifi es the fatty 
acid to free cholesterol, thereby using apolipoprotein 
(apo) A-I as cofactor ( 1 ). The reaction products are thus 
cholesteryl ester (CE) and lysophosphatidylcholine. The 
vast majority of CE in the blood circulation is generated by 
this enzymatic reaction. LCAT is primarily active on HDL 
and as such drives the maturation of small nascent HDL 
discs to larger spherical HDL ( 2 ). In catalyzing the esteri-
fi cation of free cholesterol, LCAT has been proposed to 
maintain a concentration gradient of free cholesterol from 
cells to HDL, thereby facilitating reverse cholesterol trans-
port ( 3, 4 ). LCAT-defi cient patients present with almost 
complete HDL defi ciency because they are unable to form 
mature HDL, which in turn leads to a rapid clearance of 
nascent HDL from the circulation ( 2, 5 ). 

 Based on our current understanding of HDL me-
tabolism, it is not clear whether LCAT is pro- or anti-
atherogenic ( 6, 7 ): the generation of CE on HDL by LCAT 
can be regarded as anti-atherogenic since this action in-
creases HDL cholesterol (HDL-C) levels, but in the presence 
of cholesteryl ester transfer protein (CETP) and triglycer-
ide-rich lipoproteins, the CE will be transferred to apoB-
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hort has been described in detail ( 20 ). For this analysis, only 
individuals who did not report a history of heart attack or stroke 
at the baseline clinic visit were enrolled, while participants treated 
with lipid-lowering medication at baseline were excluded. Cases 
were 993 individuals who had a hospital admission and/or died 
from CAD as underlying cause during follow-up (average of 6 
years). CAD was defi ned as code 410 to 414 according to Interna-
tional Classifi cation of Diseases-9th revision. Controls (n = 1,852) 
were individuals who remained free of CAD during follow-up. 
Two controls were matched to each case for sex, age (within 5 
years), general practice, and time of enrolment (within 3 
months). The study was approved by the Norwich District Health 
Authority Ethics Committee, and all participants gave signed in-
formed consent. 

 Biochemical analysis 
 Nonfasting blood samples were drawn into plain and citrate 

bottles. Blood samples were processed directly at the Department 
of Clinical Biochemistry, University of Cambridge, or stored 
at  � 80°C. Serum levels of total cholesterol, HDL-C, and triglyc-
erides were measured in fresh samples with the RA 1000 (Bayer 
Diagnostics, Basingstoke, UK). LDL-C levels were calculated us-
ing the Friedewald formula. Serum levels of apoA-I and apoB 
were measured by rate immunonephelometry (Behring Neph-
elometer BNII, Marburg, Germany) with calibration traceable to 
the International Federation of Clinical Chemistry primary stan-
dards ( 21 ). Serum concentrations of apoA-II were measured with 
a commercially available immunoturbidimetric assay (Wako Pure 
Chemicals Industries, Osaka, Japan) on a Cobas-Mira autoana-
lyzer (Roche, Basel, Switzerland). Lipoprotein subclass concen-
trations and average size of LDL and HDL were measured by 
NMR spectroscopic assay (LipoScience, NC) ( 22 ). Gradient gel 
electrophoresis was performed as described ( 23, 24 ). CETP con-
centrations were measured with a validated two-antibody sandwich-
type ELISA ( 25 ). LPL levels were measured in serum using a 
commercially available ELISA (Dainippon). LCAT plasma levels 
were measured using a commercially available sandwich-type 
ELISA (Daiichi, Japan), which has been described in detail ( 26 ). 
Depending on the absolute LCAT concentration, these investiga-
tors reported intra-assay variations of 2.7–5.2% with inter-assay 
coeffi cients of variation varying from 4.5–6.1%. All EPIC-Norfolk 
assays were carried out in random order to avoid systemic bias 
and were analyzed in a blinded fashion. 

 Statistical analysis 
 Baseline characteristics were compared between cases and 

controls using ANOVA for continuous variables and the  �  2  test 
for categorical variables. Plasma LCAT levels were analyzed as 
categorical variables after division into quartiles based on the dis-
tribution of LCAT levels in controls. Risk factor levels per quartile 
of LCAT plasma level were calculated. Associations between 
LCAT level quartiles and traditional risk factors were calculated 
using ANOVA for continuous variables and the  �  2  test for trend 
for categorical variables. In addition, Pearson correlation coeffi -
cients were calculated to assess the correlation between LCAT 
levels and other continuous risk factors. Conditional logistic re-
gression analysis was used to calculate odds ratios (ORs) and cor-
responding 95% confi dence intervals (CIs) as an estimate of the 
relative risk of incident CAD, taking into account the matching 
for sex, age, and enrolment time. The lowest quartile was used as 
reference category. The ORs were adjusted for the cardiovascular 
risk factors included in the Framingham risk score: systolic blood 
pressure, LDL-C, HDL-C, smoking, diabetes mellitus, and CETP. 
Statistical analyses were performed using SPSS software (version 
12.0.2; SPSS Inc., Chicago, IL). A  P  value of <0.05 was considered 
to be statistically signifi cant. 

containing lipoproteins that are atherogenic. Animal 
studies have, unfortunately, not provided clear answers: 
both LCAT knockout mice and LCAT overexpression 
models yielded mixed results with respect to atherogen-
esis, as recently reviewed by Ng ( 8 ). Recently, Amar, 
Shamburek, and Vaisman ( 9 ) studied adenoviral expres-
sion of human LCAT in squirrel monkeys, which express 
CETP at a level comparable to humans and develop diet-
induced atherosclerosis. In this study, overexpression of 
LCAT led to an antiatherogenic lipoprotein phenotype 
by increasing HDL-C and lowering LDL-cholesterol 
(LDL-C). 

 Contrary to the numerous animal studies on LCAT and 
atherosclerosis, only very few studies were carried out in 
humans, but these have also provided confl icting results 
( 5, 10–15 ). Genetic association studies have, historically, 
not been performed due to the lack of frequent LCAT 
gene variation in the general population. Recently, how-
ever, genome-wide association studies reported two single 
nucleotide polymorphisms (SNPs) near the LCAT gene 
locus that were associated with HDL-C levels ( 16, 17 ). 
Willer, Sanna, and Jackson ( 17 ) showed that the rs255052 
SNP, located 49 kb downstream of LCAT, had an effect 
size on HDL-C of +0.019 mmol/l, while this SNP was not 
found associated with coronary artery disease (CAD). An-
other recent article described a SNP 7.7 kb upstream of 
LCAT to be correlated with HDL-C, but this effect was 
not reproduced in another cohort ( 18 ). To date, it re-
mains to be shown whether these SNPs are indeed associ-
ated with transcriptional changes at the LCAT gene 
locus. 

 Large LCAT studies using biochemical means have 
been diffi cult to conduct because LCAT activity measure-
ments are cumbersome and time-consuming ( 19 ). In this 
light, only two reports on small cross-sectional studies 
have shown that LCAT activity is low in patients with ei-
ther angiographically documented CAD ( 12 ) or acute 
myocardial infarction ( 13 ). Finally, the use of LCAT 
plasma levels as a tool was until recently very limited due 
to the absence of commercially available LCAT antibod-
ies. Families with LCAT defi ciency syndromes have thus 
far been one of the few sources to study LCAT and ath-
erosclerosis in man. We have previously shown that loss of 
LCAT function in carriers of LCAT gene mutations is as-
sociated with an increased carotid intima media thick-
ness, a surrogate marker for cardiovascular endpoints 
( 15 ). To shed more light on the role of LCAT in human 
atherosclerosis, the objective of this study was to assess the 
association between plasma LCAT levels and risk of fu-
ture CAD events in a large cohort representing the gen-
eral population. 

  MATERIALS AND METHODS  

 Study design and participants 
 A prospective nested case-control study was performed among 

participants of the European Prospective Investigation into Can-
cer and Nutrition (EPIC)-Norfolk study. The EPIC-Norfolk co-
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measurements using a radio-immuno assay: LCAT concentra-
tion averaged 2.5 ± 0.4  � g/ml compared with 4.4 ± 0.5  � g/ml 
in apparently healthy family controls ( 26 ). Importantly, 
this approximate 50% reduction of LCAT concentration 
is proportional to the markedly reduced LCAT activities 
in these heterozygotes compared with controls (19.7 ± 2.6 vs. 
28.8 ± 3.2 nmol·h  � 1 ·ml  � 1  in the controls, respectively). 

 Plasma LCAT levels, demographic and lifestyle 
parameters, and lipid parameters 

 Plasma LCAT levels were normally distributed and were 
close to identical in cases and controls [8.89  � g/ml (SD 
2.10] vs. 8.91  � g/ml (SD 2.25), respectively;  P  = 0.78). 
Considering only the males, again no differences were ob-
served [8.69  � g/ml (SD 2.0) vs. 8.72  � g/ml (SD 2.0) 
among cases and controls, respectively;  P  = 0.3]. Among 
women, however, LCAT levels tended to be higher in cases 
[9.44  � g/ml (SD 2.3) vs. 9.16  � g/ml (SD 2.3) in controls; 
 P  = 0.06]. When analyzing cases and controls together, av-
erage LCAT levels were signifi cantly higher in women 
compared with men (9.25  � g/ml versus 8.69  � g/ml, re-
spectively;  P  < 0.001). 

   Table 2    summarizes the associations of quartiles of 
LCAT levels with established cardiovascular risk factors 
and lipid profi les. LCAT levels were inversely associated 
with age. On the other hand, LCAT levels were positively 
associated with alcohol use, smoking, BMI, waist circum-
ference, waist-to-hip ratio, and both systolic and diastolic 
blood pressure. The prevalence of diabetes did not differ 
among the quartiles. LCAT levels were positively associ-
ated with total cholesterol, LDL-C, and triglycerides. In 
the entire cohort, apoA-I, apoA-II, and apoB levels were all 
positively associated with LCAT levels ( P  < 0.001,  P  < 
0.0001, and  P  < 0.0001, respectively). See supplementary 
data for gender-specifi c data. The inverse association of 
LCAT with age could be attributed to associations ob-
served in only the male participants. 

  RESULTS  

 Baseline characteristics of study participants 
 A total of 268 out of 933 cases (28.7%) died of CAD, 

whereas the remaining cases suffered from nonfatal CAD 
events.   Table 1    gives demographic and lifestyle parame-
ters, lipids, (apo) lipoproteins, and LCAT levels of cases 
and controls (for sex-specifi c tables, see data supplemen-
tary data). Cases had a higher body mass index (BMI), 
were more likely to smoke, to have diabetes, and consumed 
less alcohol compared with controls. As expected, levels of 
total cholesterol, LDL-C, triglycerides, apoB, and systolic 
and diastolic blood pressure were signifi cantly higher in 
cases than in controls, while HDL-C and apoA-I levels were 
signifi cantly lower in cases. 

 Validation of the LCAT concentration assay 
 In our hands, intra-assay and inter-assay coeffi cients of 

variations for this ELISA were 1.9% and 7.4%, respectively. 
These data were obtained after running 176 measure-
ments of LCAT concentration in the same pooled plasma 
(harvested from 160 healthy volunteers employed in our 
department in 2006; this pooled plasma was stored in ali-
quots for single use purposes). 

 Kobori et al. ( 26 ) previously reported strong correla-
tions between LCAT concentration measurements with 
LCAT activity as assessed with a liposome substrate ( r  = 
0.871,  P  < 0.001) or endogenous substrates ( r  = 0.864,  P  < 
0.001). We verifi ed this by LCAT concentration (using the 
same ELISA) and LCAT activity (using proteoliposomes) 
measurements in plasma of heterozygotes for a mutation 
in the LCAT gene that causes premature truncation of the 
mature LCAT protein, a 28 kDa protein that was intracel-
lularly retained ( 27 ). LCAT levels were 3.44, 3.82, and 4.08 
 � g/ml compared with 7.85  � g/ml in pool plasma. Thus, 
LCAT levels were 44, 49, and 52% of normal in these indi-
viduals. These fi ndings are in line with our previous 

 TABLE 1. Baseline characteristics of cases and matched controls 

Cases Controls  P 

Study population, n 933 1,852 –
Demographic and lifestyle parameters
Age (years) 65.4 (7.7) 65.4 (7.7) Matched
Women, % (n) 35.9 (335) 37.3 (691) Matched
BMI (kg/m2) 27.3 (3.9) 26.2 (3.4) <0.001
Diabetes, % (n) 6.8 (63) 1.8 (33) <0.001
Smokers, % (n) 15.1 (141) 8.4 (166) <0.001
Alcohol use, units per week* 2.5 (0.5-8.0) 4.0 (1.0-10) 0.001
Systolic blood pressure (mmHg) 143.6 (18.8) 138.9 (17.9) <0.001
Diastolic blood pressure (mmHg) 85.8 (12.1) 84.4 (11.5) <0.001
Lipids and lipoproteins
Total cholesterol (mmol/l) 6.45 (1.2) 6.26 (1.1) <0.001
Triglycerides (mmol/l)* 1.9 (1.40-2.80) 1.6 (1.20-2.30) <0.0001
LDL-C (mmol/l) 4.27 (1.1) 4.08 (1.0) <0.001
HDL-C (mmol/l) 1.26 (0.37) 1.37 (0.40) <0.001
apoA-I (mg/dl) 155.1 (29.5) 162.2 (28.7) <0.01
apoB (mg/dl) 136.6 (31.7) 128.4 (29.9) <0.001
LCAT ( � g/ml) 8.89 (2.10) 8.91 (2.25) 0.78

Controls were matched to cases for age, sex, and enrolment time. Data are presented as mean values with SD 
in parentheses or as a percentage of the total group.  P  values are for one-way ANOVA on continuous variables or 
for  �  2  analysis on categorical variables. *Mean and interquartile range. Because of skewed distribution, data on 
alcohol and triglycerides were log-transformed prior to performing a one-way ANOVA test.
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 For men, the risk of CAD decreased with increasing 
LCAT levels. This linearity proved statistically signifi cant 
after adjustment for the Framingham risk score (OR = 
0.71; 95% CI 0.51–0.97 for a comparison of top versus bot-
tom quartile;  P  for linearity = 0.03). In contrast, the risk 
of CAD in women increased with increasing LCAT levels 
(OR = 1.35; 95% CI 0.87–2.09 for a comparison of top ver-
sus bottom quartile;  P  for linearity = 0.036). However, after 
adjustment for the Framingham risk score, this statistical 
signifi cance was lost ( P  = 0.08; see  Table 4 ). Adjustment 
for plasma CETP levels did not affect the results of the 
mixed-gender nor the gender-specifi c analyses. 

  DISCUSSION  

 This prospective analysis shows for the fi rst time that low 
plasma levels of LCAT are not associated with an increased 
risk of future CAD in the general population. Although a 
gender-specifi c effect was identifi ed that needs further in-
vestigation, this fi nding does not support our previous fi nd-
ing of increased atherosclerosis in patients with a marked 
loss of LCAT function ( 15 ). The current analyses further-
more show that LCAT levels were positively associated with 
alcohol use, smoking, BMI, waist circumference, waist-to-hip 
ratio, blood pressure, total cholesterol, triglycerides, and 
LDL-C levels in the absence of an association with HDL-C. 

 Plasma LCAT levels and lipid metabolism 
 The absence of an association between plasma LCAT lev-

els and HDL-C was previously described by Albers et al. ( 28, 
29 ) in both normolipidemic and hyperlipidemic volunteers 
but not in two other small cross-sectional studies in which a 
positive correlation between LCAT levels, LCAT activity, 
and HDL-C was found ( 30, 31 ). Taken the results of the 
current larger and prospective analysis, it could be argued 

 We did not observe a correlation between LCAT levels 
and HDL-C when analyzing men and women separately or 
when both sexes were combined.   Table 3    gives Pearson’s 
correlations between LCAT levels and additional lipid pa-
rameters. LCAT was strongly negatively correlated with 
HDL size and LDL size as determined by gradient gel elec-
trophoresis and NMR measurements. Furthermore, LCAT 
levels were positively associated with apoA-II, CETP, and 
LPL. 

 Plasma LCAT levels and risk of future CAD for men 
and women 

 In a mixed-gender analysis, LCAT quartiles were not as-
sociated with the risk of CAD (OR = 1.00; 95% CI 0.76–1.29 
comparing the top versus bottom quartile;  P  for linearity 
over the quartiles 0.902; see   Table 4  ).  Adjustment for the 
Framingham risk score did not change this result (OR = 
0.90; 95% CI 0.69–1.17 for a comparison of top versus bot-
tom quartile;  P  = 0.519). 

 TABLE 2. Plasma LCAT levels, demographic and lifestyle characteristics, and lipid parameters 

LCAT Quartile

1 (n = 700) 2 (n = 684) 3 (n = 691) 4 (n = 710)  P a   R b   P b  

Age, y 66.3 (7.4) 65.5 (7.7) 65.0 (7.9) 64.7 (7.7) <0.001  � 0.54 0.005
Current smoker, % (n) 16 (110) 10 (69) 10 (69) 6.9 (49) <0.0001  c  – –
Former smoker, % (n) 46 (321) 52 (355) 53 (366) 55 (389) – – –
Never smoked, % (n) 38 (269) 38 (260) 37 (256) 38 (272) – – –
Alcohol use, units/week  d  2.5 (1.0–8.0) 3.0 (1.0–9.5) 4.0 (1.0–11) 4.0 (1.0–12) <0.0001 0.046 || 0.015  e  
BMI, kg/m 2 25.8 (3.7) 26.5 (3.4) 26.8 (3.6) 27.3 (3.6) <0.0001 0.164 <0.0001
Waist circumference, cm 90.0 (12.2) 92.1 (11.3) 92.7 (11.0) 93.9 (11.2) <0.0001 0.086 <0.0001
Waist hip ratio 0.88 (0.09) 0.89 (0.08) 0.89 (0.08) 0.90 (0.08) <0.0001 0.018 0.345
Diabetes, % (n) 3.1 (22) 3.7 (25) 3.5 (24) 3.5 (25) 0.96 – –
Systolic BP, mmHg 138 (18.5) 140 (18.9) 141 (17.4) 143 (18.1) <0.0001 0.123 <0.0001
Diastolic BP, mmHg 82 (11.6) 84 (11.8) 85 (11.2) 86 (11.2) <0.0001 0.138 <0.0001
Total cholesterol, mmol/l 5.9 (1.0) 6.2 (1.0) 6.4 (1.1) 6.8 (1.2) <0.0001 0.315 <0.0001
LDL-C, mmol/l 3.8 (0.9) 4.1 (0.9) 4.2 (1.0) 4.5 (1.1) <0.0001 0.241 <0.0001
HDL-C, mmol/ 1.3 (0.4) 1.3 (0.4) 1.3 (0.4) 1.3 (0.4) 0.56 0.055 0.004
Triglycerides, mmol/l  d  1.4 (1.0–1.9) 1.6 (1.2–2.2) 1.7 (1.3–2.4) 2.0 (1.5–2.7) <0.0001 0.356 || <0.0001  e  
apoA-I, mg/dl 155.8 (33.2) 159.4 (27.0) 161.3 (28.7) 162.7 (27.2) <0.001 0.103 <0.0001
apoB, mg/dl 120.4 (29.3) 128.9 (29.9) 132.7 (30.5) 141.1 (30.6) <0.0001 0.239 <0.0001

Values are mean ± SD or percentage and number of participants.
  a  P  value for ANOVA of risk factor levels between LCAT quartiles.
  b  R  indicates Pearson’s correlation coeffi cient between LCAT levels and risk factors and the corresponding  P  value ( P b  ).
  c  P  value for smoking by  �  2  test for trend.
  d   Median (interquartile range).
  e   Spearman’s correlation coeffi cient between LCAT levels and risk factors and the corresponding  P  value ( P ||).

 TABLE 3. Correlation of LCAT levels with lipoprotein subfractions 
and total numbers, apoA-II, and lipid-modifying parameters 

LCAT

 R  P 

HDL size, nm (GGE)  � 0.108 <0.0001
Large HDL, nmol/l (NMR) 0.013 0.484
Medium HDL, nmol/l (NMR) 0.043 0.024
Small HDL, nmol/l (NMR) 0.403 <0.0001
LDL size, nm (GGE)  � 0.180 <0.0001
Large LDL, nmol/l (NMR) 0.032 0.093
Medium small LDL, nmol/l (NMR) 0.289 <0.001
Small LDL, nmol/l (NMR) 0.294 <0.001
apoA-II, mg/l 0.302 <0.0001
CETP concentration, mg/l 0.225 <0.0001
LPL, ng/ml  � 0.050 0.01

GGE indicates gradient gel electrophoresis.  R  indicates two-tailed 
Pearson’s correlation with the corresponding  P  value.
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parison limited. On the other hand, a recent study showed 
a positive association of LCAT levels with carotid athero-
sclerosis in patients with the metabolic syndrome as well as 
in control subjects ( 11 ). Other investigators previously 
showed that LCAT activity was reduced in 90 patients with 
CAD ( 12 ) and in 60 patients with acute myocardial infarc-
tion ( 13, 14 ). Although these small studies lacked a pro-
spective design, it can be reasoned that LCAT activity 
might be reduced in the acute phase of a myocardial in-
farction, probably in parallel with the reduced HDL-C lev-
els, but may normalize over time ( 33 ). 

 Gender-specifi c analyses furthermore showed that higher 
LCAT levels in women were associated with an increased 
risk of CAD. In the males, an opposite nonsignifi cant trend 
was observed. It is possible that the opposite trends in men 
and women underlie the absence of a relation between 
LCAT levels and CAD in the mixed-gender analysis. At this 
point, we have no explanation for this effect (most women 
were postmenopausal at enrolment), and it should be con-
fi rmed in other sex-specifi c prospective studies. 

 Considerations 
 Certain aspects of this study merit further consideration. 

Plasma levels of LCAT were determined in a nonfasting 
sample; however, most studies report no large effect of 
diet or feeding condition on LCAT ( 19 ). Furthermore, a 
single measurement of LCAT plasma level may fail to deci-
pher the role of this enzyme in the physiology of pro- and 
anti-atherogenic lipid changes and associated atheroscle-
rosis. Also, CAD events were scored through death certi-
fi cation and hospital admission data, which may have 
resulted in underascertainment or misclassifi cation. Previ-
ous validation studies in this study cohort, however, indi-
cate high specifi city of such case ascertainment ( 34 ). 
Finally, we adjusted for confounding factors, but residual 
confounding by imperfectly measured or unmeasured 
confounders cannot be excluded. However, this is a com-
mon limitation of a nonrandomized study. In this respect, 
treatment with rosuvastatin has recently been found to de-

that LCAT concentration does not refl ect LCAT activity, 
but there is ample evidence from other studies ( 26, 28, 29 ) 
that it does. We confi rmed this by measuring 50% LCAT 
activity and 50% LCAT plasma concentration in heterozy-
gotes for a mutation in  LCAT  that causes premature trunca-
tion of the mature LCAT protein. It can also be argued that 
the LCAT reaction is not a rate-limiting step in HDL gene-
sis, but this does not agree with the notion that loss of LCAT 
function causes marked reduction of plasma HDL-C levels 
in individual with LCAT gene mutations. On the other 
hand, it was recently shown that SNPs near the LCAT gene 
locus are associated with HDL-C levels, but it remains to be 
shown whether these SNP are indeed associated with, e.g., 
transcriptional regulation of the LCAT gene ( 16, 17 ). 

 The positive association of LCAT levels with LDL-C lev-
els in this study also corroborates the fi ndings of Albers et 
al. ( 28, 29 ). Patients with familial LCAT defi ciency present 
with reduced LDL-C levels ( 5 ), while kinetic analyses in 
humans have shown that 30% of plasma CE are formed on 
apoB-containing particles ( 32 ). 

 We also show that plasma triglycerides and waist circum-
ference/waist-to-hip ratio are positively associated with 
plasma LCAT levels, which confi rms an independent posi-
tive association that was recently reported between LCAT 
activity and presence of the metabolic syndrome ( 11 ). The 
respective authors postulated that increased LCAT synthe-
sis by the liver might represent a salvage pathway against 
the dyslipidemia in metabolic syndrome. Whether this is 
true cannot be concluded from this study. 

 Plasma LCAT levels and risk of future CAD 
 This study shows that plasma LCAT levels do not predict 

risk of future CAD. This result is not what we expected on 
the basis of our previous fi nding of increased carotid in-
tima media thickness in carriers of functional LCAT gene 
mutations compared with unaffected family members 
( 15 ). This discrepancy may be explained by relatively large 
reductions of LCAT in our families, while the variation of 
LCAT concentration in the studied population is by com-

 TABLE 4. Odds ratios for CAD per LCAT quartile for entire cohort and men and women separately 

LCAT Quartile

1 2 3 4  P 

Entire cohort, n 700 684 691 710
Unadjusted 1.00 0.87 (0.69–1.11) 0.92 (0.72–1.18) 1.00 (0.76–1.29) 0.902

Adjusted for Framingham risk score  a  1.00 0.84 (0.66–1.08) 0.87 (0.68–1.12) 0.90 (0.69–1.17) 0.519

Men, n 453 441 434 431
Unadjusted 1.00 0.87 (0.66–1.17) 0.82 (0.61–1.11) 0.80 (0.59–1.10) 0.2

Adjusted for Framingham risk score  a  1.00 0.83 (0.62–1.12) 0.75 (0.55–1.02) 0.71 (0.51–0.97) 0.030

Women, n 247 243 257 279
Unadjusted 1.00 0.88 (0.58–1.34) 1.15 (0.76–1.76) 1.45 (0.94–2.22) 0.036

Adjusted for Framingham risk score  a  1.00 0.88 (0.57–1.35) 1.14 (0.75–1.76) 1.35 (0.87–2.09) 0.08

Odds ratios for the risk of future CAD events for both sexes and men and women separately. The corresponding CIs are in parentheses.  P  for 
 �  2  test for linear trend with 1 degree of freedom.

  a   Framingham risk score includes age, sex, total cholesterol, HDL-C, systolic and diastolic blood pressure, smoking, and the presence of 
diabetes.
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  197   :   732 – 739 .      

crease LCAT activity ( 35 ). Although subjects treated with 
lipid-lowering therapy were excluded from this analysis, 
the potential initiation of such therapy during follow-up 
might be a confounder of unknown importance. 

 CONCLUSIONS 

 This study shows that low plasma LCAT levels (refl ect-
ing low LCAT activity) are not associated with an increased 
risk of future CAD in the general population. Although 
this may be related to opposite trends in both genders that 
merit further investigation, this fi nding does not match 
our fi nding of increased in our studies in families with 
LCAT gene mutations ( 15 ).  
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EPIC-Norfolk. 
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