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Abstract 
BACKGROUND:  Platelet-activating factor acetylhydrolase (PAF-AH) is a circulating enzyme that has an important role 
in the development of coronary artery disease (CAD). The correlations between PAF-AH and CAD are controversial. 
Furthermore, the differences of the enzyme levels between patients with stable and unstable CAD are not fully deter-
mined. The purpose of this study was to evaluate plasma PAF-AH levels and its association with the presence of CAD 
and some clinical risk factors in the patients. 

METHODS:  This case-control study included 50 control subjects without CAD, 50 stable CAD patients and 50 unstable 
CAD patients with angiographically documented CAD. Plasma PAF-AH activity was determined by a commercial kit. The 
inflammatory markers, high sensitivity C-reactive protein (hsCRP) and oxidized low density lipoprotein (ox-LDL), and 
lipid profile were also measured. Comparisons of biochemical risk factors among all groups were performed by one way 
ANOVA. The association of PAF-AH activity with the presence of CAD was analyzed by multiple logistic regression. 

RESULTS: Plasma PAF-AH activity levels were higher in unstable CAD patients (0.040 ± 0.012 µmol/min/ml) than in 
stable CAD patients (0.032 ± 0.010 µmol/min/ml) and control subjects (0.026 ± 0.009 µmol/min/ml) (p < 0.01). Plasma 
PAF-AH activity was also independently associated with the presence of CAD (p< 0.01). 

CONCLUSIONS: Plasma PAF-AH activity levels were highly increased in unstable and stable CAD patients as compared 
to control subjects and may be a useful biomarker for CAD prediction. 

KEYWORDS:  Platelet-Activating Factor Acetylhydrolase, Stable Coronary Artery Disease, Unstable Coronary Artery 
Disease. 
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ardiovascular disease has a high mor-
tality and morbidity in most developing 
populations in the Middle East such as 

Iran.1 Therefore, evaluation of cardiovascular 
biomarkers in diagnosis and pathogenesis of 
CAD is a matter of priority. 
 Inflammation is an important factor in the 
development of atherosclerosis and its seque-
lae.2 Lipoprotein-associated phospholipase A2 

(Lp-PLA2), also known as platelet-activating 
factor acetylhydrolase (PAF-AH), is a new in-
flammatory enzyme that produces some pro-
inflammatory mediators.3 Plasma PAF-AH is 
associated predominately with LDL particles 
and to a lesser extent to other lipoproteins.4 
PAF-AH has been proposed as a useful bio-
marker for patients at high risk of cardiovascu-
lar disease5 and its plasma levels are associated 
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with higher plaque burden in coronary arter-
ies6 and may also be associated with plaque 
instability and rupture.7 Furthermore, PAF-AH 
may improve the identification of individuals 
at high risk for cardiovascular disease, inde-
pendent of other risk factor such as cholesterol, 
or high sensitivity C-reactive protein (hsCRP) 
levels.8 Elevation of plasma PAF-AH activity 
may be used as a clinical biomarker for stratifi-
cation and evaluation of patients with stable 
coronary disease.9,10 On the other hand, the re-
sults of some studies demonstrated that PAF-
AH is not a marker of acute cardiovascular 
events but may rather exhibit an increased risk 
of progression to coronary instability.11,12 
Therefore, it is not clear that PAF-AH is simply 
a risk biomarker or directly promotes athero-
sclerosis.13 
 The elevation of PAF-AH activity in stable 
and unstable CAD patients is not fully charac-
terized. Also, the association of plasma PAF-
AH activity with the presence of CAD need 
further evaluation.   
 The purpose of the study was first to assess 
whether plasma PAF-AH activity was in-
creased in patients with stable and unstable 
CAD patients compared with control subjects. 
In addition, we sought to assess the relation-
ship of plasma PAF-AH activity with the pres-
ence of CAD along with certain inflammatory 
markers such as ox-LDL, high sensitivity C-
reactive protein (hsCRP), and conventional 
clinical risk factors in the patients, given the 
existence of mechanistic relationships between 
them in the atherosclerosis pathogenesis.  

Methods 
For this case-control study , from subjects who 
had consecutively undergone coronary an-
giography because of clinical manifestations of 
angina or suspected changes on electrocardi-
ography, one hundred fifty subjects including 
50 stable CAD patients, 50 unstable CAD pa-
tients and 50 control subjects were enrolled in 
the study at Isfahan Cardiovascular Research 
Center in Iran (ICRC, a WHO collaborating 
center). The patient’s angiograms were as-
sessed by two experienced cardiologists who 

were unaware of the participated patients.  All 
CAD patients had a coronary obstruction ≥ 
50% in at least one of the main coronary arter-
ies. Unstable CAD patients had a random and 
unpredictable angina at rest or sleep, while 
stable patients had a chest pain during physi-
cal exertion that relieved by rest and the pat-
tern or frequency of their chest pain duration 
was constant. In normal subjects coronary ar-
tery obstructions were less than 10%. In addi-
tion, they did not have any history and clinical 
symptoms of cardiovascular diseases. All sub-
jects were randomly allocated to one of the 
three groups based on a simple randomization 
method. The subjects and researchers blinded 
to group assignment until all data were deter-
mined. Therefore, the study was conducted in 
a double-blind fashion. The extent of stenosis 
for 15 segments of the main coronary arteries 
was determined according to the method of 
Miller et al.14 
 The information about conventional clinical 
risk factors, medication and other necessary 
data were obtained through standardized 
questionnaire after admission.  
 Patients with recent (within 6 month) myo-
cardial infarction or cardiovascular events, 
surgery (within 3 month), cancer and infective 
or inflammatory diseases were not included in 
the study. Patients with myocardial infarction 
identified based on high levels of creatine 
kinase MB and troponin T were not entered in 
the study. Within one week after angiography, 
patients with any other cardiovascular events 
or treatments that could interfere with PAF-
AH activity were not included in the study. 
Before enrolment, written informed consent 
was obtained from all the subjects and ap-
proval of the study was provided by the Ethics 
Committee of Isfahan University of Medical 
Sciences and Isfahan Cardiovascular Research 
Center. 
 One week after angiography, 12 hours fast-
ing blood samples were collected into Vacu-
tainer EDTA-tubes (BD Vacutainer®, Brocken 
Bow, NE USA), centrifuged and stored at -80°C 
until analyses were performed. Plasma PAF-
AH activity was assayed using a colorimetric 
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kit based on the manufacturer's instructions 
µ(Cayman Chemical, 0.02 mol/min/ml sensi-

tivity). The intra- and interassay variation coef-
ficient of the assay were 3.5% and 10%, respec-
tively. Ox-LDL was measured with an ELISA 
kit (Immundiagnostik AG, Bensheim, Ger-
many). Plasma levels of hsCRP were measured 
with a high sensitive latex-enhanced immuno-
turbidimetric assay (Randox laboratory Ltd, 
Belfast, United Kingdom). Plasma total lipo-
protein profile (total cholesterol, triglycerides, 
LDL-cholesterol, and HDL-cholesterol) were 
determined using enzymatic test kits (Pars-
Azmun, Iran). 
 All statistical analyses were performed with 
the SPSS statistical software version 15.0 (SPSS 
Inc., Chicago, IL, USA). Normal distribution of 
variables was examined by the Kolmogorov-
Smirnov test. Comparison of biochemical data 
among CAD patients and control groups were 
examined by one-way ANOVA and Bonferroni 
post-hoc test. Multiple logistic regression 

analysis was performed to determine the rela-
tion of plasma PAF-AH activity levels with the 
presence of CAD. Data was expressed as mean 
± standard deviations or counts and percent-
ages. P value < 0.05 was considered statisti-
cally significant.  

Results  
 The clinical characteristics and biochemical 
data of the patients are summarized in Table 1. 
Patients and control subjects were age and 
gender matched. Cardiovascular risk factors 
are seen predominantly in patients. Control 
subjects almost were not taking medications. 
Inflammatory markers such as hsCRP and ox-
LDL were significantly higher in CAD patients 
than in control subjects, being also higher in 
unstable CAD patients than in stable CAD pa-
tients. Lipid profile was different among all 
three groups although these differences were 
not significant except for LDL that was high 
significantly in unstable CAD patients in com-
parison with control subjects (p = 0.009). 
 

 

Table 1. Clinical characteristic of the study participants 

Variable 
Control 

subjects (n=50) 
Stable CAD 

patients (n = 50) 
Unstable CAD 

patients (n = 50) 
P value 

Age (year) 58.9 ± 10.3 61.2 ± 11.23 59.9 ± 10.45 0.51 
Men 35 (70%) 28 (56%) 32 (64%) 0.35 
BMI, kg/m2 26.9 ± 0.6 27.8 ± 1.5 26.89 ± 1.3 0.387 
Cholesterol (mg/dL) 178.3 ± 47.0 192.9 ± 36.3 199.5 ± 55.8 0.073 
Triglyceride (mg/dL) 147.4 ± 36.3 159.3 ± 80.5 161.9 ± 95.6 0.073 
LDL (mg/dL) 96.8 ± 27.5 109.4 ± 23.8 113.5 ± 31.5 0.009† 
HDL (mg/dL) 46.1 ± 9.5 44.7 ± 9.6 41.8 ± 11 0.094 
hsCRP (mg/dL) 1.9 ± 1.3 3.2 ± 1.4 4.0 ± 1.7 < 0.05 

Ox-LDL (mg/dL) 54.0 ± 19.0 85.9 ± 10.17 110.0 ± 20 < 0.001 
PAF-AH activity (µmol/min/ml) 0.026 ± 0.009 0.030 ± 0.009 0.04 ± 0.01 < 0. 01 
Hypertension 3(6) 20(40) 20(40) < 0.001‡ 
Diabetes mellitus 1(2) 12(24) 20(40) < 0.05‡ 
Family history of CAD 10(20) 20(40) 30(60) < 0.001† 
Smoking 2(4) 8(16) 15(30) < 0.05‡ 
Lipid- lowering agents 2(4) 18(36) 28(56) < 0.05 
Aspirin 0(0) 28(56) 32(64) < 0.001‡ 
Anti-platelets 0(0) 20(40) 20(40) < 0.001‡ 
Nitrates 0(0) 15(30) 15(30) < 0.001‡ 
Data are expressed as mean ± SD or number (%); BMI, body mass index; LDL, low density lipoprotein; HDL, high 
density lipoprotein; hsCRP, high sensitive C-Reactive Protein; CAD, coronary artery disease. 
†Control subjects vs. Unstable CAD patients. 
‡Control subjects vs. Stable and Unstable CAD patients.  
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 As shown in Table 1, plasma PAF-AH activ-
ity levels were significantly higher  in unstable 

µCAD patients (0.040 ± 0.012 mol/min/ml) 
than in stable CAD patients (0.032 ± 0.010 
μmol/min/ml) and control subjects  

µ(0.026 ± 0.009 mol/min/ml), and also in stable 
CAD patients than in control subjects (p < 0.01). 
 The CAD patients exhibited a trend towards 
higher levels of cholesterol, triglyceride, 
hsCRP and lower levels of HDL compared 
with the control subjects, but these differences 
were not statistically significant except for 
hsCRP (p < 0.05) and LDL(only in unstable 
CAD patients, p = 0.009). 
 We did not find a significant difference in 
plasma PAF-AH activity levels between pa-
tients with and without drug therapy. 
 To evaluate the independent association of 
plasma PAF-AH activity levels with the pres-
ence of CAD, a multiple logistic regression 
analysis was performed adjusting for some of 
the most important risk factors such as ox-
LDL, hsCRP, hypertension, diabetes mellitus, 
smoking and family history of CAD. As shown 
in Table 2, plasma PAF-AH activity levels were 
positively correlated with CAD (OR = 3.03,  
p = 0.02). Other predictors for the presence of 
CAD were hsCRP (OR = 2.51, p = 0.03), ox-
LDL (OR = 2.34, p = 0.01), and family history 
of CAD (OR = 2.41, p = 0.04). 

Discussion  
The findings of the study demonstrated that 
PAF-AH activity levels were increased in pa-
tients with stable and unstable CAD as 

compared with control subjects and could 
identify the patients. Also, the study demon-
strated that plasma PAF-AH activity levels 
were positively associated with the presence of 
CAD. 
 In plasma, about 80% of PAF-AH is at-
tached to LDL, and the remaining 20% is 
bound to other lipoproteins.15 Although the 
exact role of PAF-AH in atherogenic process is 
incomplete,16 its plasma level has been pro-
posed as a potent and independent marker of 
cardiovascular disease.17 In fact, the relation-
ship between PAF-AH levels and the risk of 
cardiovascular disease is inconsistent. Some 
studies have demonstrated beneficial effects of 
the enzyme18-20 but others have proposed an 
opposite view.21,22 The reason of these contro-
versies may be the small sample size, the char-
acteristics of the population studied, and the 
underlying effects of hormonal therapy, which 
has been correlated with lower levels of PAF-
AH in the former studies. 
 In the present study, plasma PAF-AH activ-
ity levels were higher in unstable CAD pa-
tients than in stable CAD patients, being also 
higher in stable CAD patients than in control 
subjects (Figure 1). These findings are in ac-
cordance with the deleterious effects of PAF-
AH on CAD. On the other hand, the inde-
pendent correlation between plasma PAF-AH 
activity levels and CAD in the present study 
further corroborated the possible antiathero-
genic effects of the enzyme. 
 PAF-AH activity levels are also associated 
with plaque instability, a characteristic of 

 
Table 2. Multiple logistic regression analysis for the presence of CAD in patients 

Variables B SE OR 95% CI P value 
hsCRP (mg/L) 1.34 0.64 2.51 1.56 – 2.38 0.03 

Ox-LDL (ng/mL) 1.62 0.45 2.37 1.41 – 3.98 0.01 

PAF-AH activity 
(µmol/min/ml) 

1.75 0.38 3.03 1.32 – 4.12 0.02 

Hypertension 1.26 0.63 2.57 1.01 – 2.71 0.12 

Diabetes mellitus 1.48 0.52 2.72 1.08 – 2.34 0.07 

Family history of CAD 1.57 0.39 2.41 1.64 – 3.71 0.04 

Smoking 1.36 0.31 2.27 1.10 – 2.58 0.09 

B, regression coefficient; SE, standard error; OR, odds ratio; CI, confidence intervals; CAD, coronary artery disease. 
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unstable CAD.23,24 The higher levels of PAF-
AH activity in unstable CAD patients than in 
stable CAD patients in our study are in agree-
ment with this finding. 
 We did not find a significant association be-
tween PAF-AH activity levels and plasma lipid 
profile. This reflected that the atherogenic ef-
fects of PAF-AH, in part, may be related to its 
inflammatory properties. 
 In multiple logistic regression analysis ad-
justing for some important cardiovascular risk 
factors, PAF-AH was an independent positive 
predictor of the presence of CAD in the present 
study. In this regard, again our results are in 
line of the findings of other studies.25,26 
Some limitations of the study should be men-
tioned. From the findings, it could not be de-
termined the causal association between PAF-
AH and CAD although some evidence have 
been addressed. Another limitation was sam-
ple size, however all variables had a normal 
distribution. 

 The findings of the study exhibited that 
plasma PAF-AH activity levels were increased 
in unstable and stable CAD patients compared 
with control subjects. Increases in PAF-AH ac-
tivity levels may be helpful in identification of 
stable from unstable CAD patients. The corre-
lation between PAF-AH activity levels and ox-
LDL as well as hsCRP indirectly corroborated 
the atherogenic effects of PAF-AH in the car-
diovascular diseases and therefore, elucidated 
some informative evidence with respect to the 
mechanisms of atherosclerosis progression in 
vivo that may be implicated in the disease as-
sessment. 
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