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Background: Diacetylmorphine addiction causes multiple pathologies including 
increased risk of cardiovascular diseases. Atherogenic index of plasma (AIP) i-e 
triglycerides/high-density lipoprotein (HDL) cholesterol ratio and  low density 
lipoprotein/high density lipoprotein (LDL/HDL) ratio are the predicting markers for 
cardiovascular disease. In this study we aimed to look for atherogenic index in 
diacetylmorphine addicts.

Methodology: This cross sectional study included forty one active male 
diacetylmorphine addicts with age 25 to 46 years matched forty one normal male 
subjects (n=82). Assessment involved detail history and examination along with 
baseline laboratory tests for exclusion of infection. To calculate the atherogenic 
index lipid profile including total cholesterol, LDL-C, HDL-C and TG of all the 
subjects was done by Erba XL 200 random access clinical chemistry analyzer. Data 
was represented as mean ± standard deviation. Data was subjected to independent 
sample T test, univariate and multivariate regression analysis via Statistical 
Package for the Social Sciences (SPSS) version 22. p < 0.05 was considered 
significant.

Results: Atherogenic index (AIP)= triglycerides/high-density lipoprotein (HDL) 
cholesterol ratio was non significant in both the groups (p = 0.791). However, 
LDL-C/HDL-C ratio was significantly lower in addicts as compare to the normal 
subjects (p < 0.001)

Conclusion: Diacetylmorphine exposure do not increase the atherogenic index 
as compared to normal individuals and may have beneficial effects on 
LDL/HDL ratio.

This article may be cited as: Khizar SH, Habib SH, Malik MO, Mateen H. Evaluatuion of Atherogenic index 
among diacetylmorphine addicts. Adv Basic Med Sci. 2018;2 (2): 88-92.
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INTRODUCTION

Diacetylmorphine addiction results in serious harmful 

effects on the physical and mental health of the 
(1)individuals including cardiovascular diseases . 

Cardiovascular disease (CVD) is the cause of one third 
(2)of deaths worldwide . The most common cardiac side 

effect of opioids is the prolongation of the QT 

interval, leading to ventricular tachyarrhythmia 
(3)torsades de pointes, causing sudden death . The most 

important risk factors for CVD consist of dyslipidemia, 

hypertention, physical inactivity, obesity, poor diet 

and smoking. Among these, dyslipidemia is one of the 

main risk factors and predictor for cardiovascular 
(2)diseases .

Reports in 2014 indicated that >20 million people used 

opium in different forms such as oral, inhalation and 
(4)i.v  and 19% of patients with a history of myocardial 

(5)infarction reported opium consumption . Increased 

atherogenic index  (AIP) i-e  increased Low density 
(6)Lipoprotein (LDL), total cholesterol (TC)  and low 

high density lipoprotein (HDL) are the most prevalent 

abnormalities in diacetylmorphine addicts leading to 
(7,8)coronary artery disease . 

This increased atherogenic index of plasma (AIP) 

increases the risk factor for development of 

hypertension, deep vein thrombosis, atherogenesis, 

ischemic stroke  and atherosclerosis plaque 

formation by hypercholesterolemia leading to 
(8)worsening of cardiovascular risk factors . Increase of 

atherogenic index is reported to be accompanied by 
(9)enhanced aortic cholesterol deposition . Studies 

show that mixture of opioids like morphine and 

codeine, is associated with atrial fibrillation (AF) as 



well. Sabzi et al. showed that patients undergoing 

coronary artery bypass grafting, with history of  

opium consumption was associated with post-

operative AF and was observed as a strong predictor of 
(3)AF incidence in these patients .

The total triglycerides/high-density lipoprotein (HDL) 

cholesterol ratio, known as the Castelli or atherogenic 

index of plasma (AIP) and the LDL/HDL cholesterol 

ratio are two important components and indicators of 
(10)vascular risk . Atherogenic index of plasma (AIP) is a 

logarithmically transformed ratio of molar 
(11)concentrations of triglycerides to HDL-cholesterol . 

Framingham Heart Study and the Coronary Primary 

Prevention Trial data, sugest that the predictive value 

of these indices is greater than the individual lipid 

parameters  . As a marker of lipoprotein particle size 

AIP adds predictive value beyond that of the 
(12)individual lipids . Therefore the atherogenic index 

(AIP)= total/high-density lipoprotein (HDL) 

cholesterol ratio and  LDL-C/HDL-C ratio is often 

calculated to estimate cardiovascular risk  . AIP is also 

considered as a highly sensitive marker for 

differences of lipoprotein profiles in families of 

patients with premature myocardial infarction and 
(11)control families . 

An atherogenic plasma index [log (triglycerides/HDL 

cholesterol)] over 0.5 has been proposed as the cut-

off point indicating atherogenic risk .It has been 

suggested that an AIP  value of under 0.11 is 

associated with low risk of CVD; the values between 

0.11 to 0.21 and upper than 0.21 are associated with 
(14)intermediate and increased risks, respectively . It 

has been observed that individuals with higher BMI 
(15)and waist circumferences had a higher AIP too . 

Therefore in this study we have evaluated the effect 

of diacetylmorphine addiction on atherogenic index 

of the addicts and compared it with normal healthy 

individuals.

A total of  forty one (n=41) male subjects (mean age 

35.24 ± 7.4) with history of active diacetylmorphine 

addiction for more than six months and 41 healthy age 

matched (36.46 ± 6.3) control subjects were included 

in this study (n=82 in total). This cross sectional study 

was conducted from September 2016 to March 2017, 

after receiving approval from ethical committee of 

Khyber Medical University, Peshawar, Pakistan. 

Addicts were identified from the Dost Foundation 

(Organization for rehabilitation of addicts) Peshawar. 
The sampling technique used was non-probability 

random sampling technique. Informed consent was 

taken from all the participants. The DAM addiction 
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was confirmed by thin layer of urine chromatography. 

All subjects underwent detailed history, through 

physical examination to exclude any signs of 

infections. Blood samples were taken at early 

morning (7-8 am) after overnight fast for biochemical 

analysis.To calculate the atherogenic index serum 

Lipid profile [cholesterol (Chol), HDL, low density 

lipoprotein (LDL), Triglycerides (TG) were done by 

Erba XL 200 random access clinical chemistry analyzer 

through the principle of spectrophotometry. AIP was 

calculated according to the formula i-e. log 

(triglycerides/HDL cholesterol)]. We also calculated 

the LDL-C/HDL-C ratio.
Data was analyzed with SPSS version 22. p < 0.05 was 

considered significant. All continuous variables were 

represented as mean ± S.D.

This study involved 82 adult male subjects aged 25 to 

46 years, consisting of two groups, Group A consisting 

of 41 normal subjects and Group B consisting of 41 

DAM addicts taken from DOST foundation, Peshawar. 

Both groups matched each other with respect to age 

(p >0.4), BMI (p > 0.834) and occupation. Results were 

calculated for all the 82 subjects. Distribution of all 

the variables was normal. Cholesterol and LDL were 

significantly lower (p = < 0.001), and HDL was higher (p 

= 0.040) in Addicts as compared to controls (Table1). 

In order to compare the two groups, independent 

sample T test was used. Atherogenic index (AIP) = 

triglycerides/high-density lipoprotein (HDL) 

cholesterol ratio was non-significant in both the 

groups (p = 0.791). However, LDL-C/HDL-C ratio was 

significantly lower in addicts as compare to the 

normal subjects (p < 0.001) (Table1).
Pearson correlation (r) was used to check the 

correlation of AIP with age, BMI, cholesterol (Chol), 

HDL, low density lipoprotein (LDL), Triglycerides (TG) 

and HB with in both groups. In addicts, AIP was 

significantly correlated with HDL, TG, CH ( r = -.549,-

0.125, 0.753, 0.428) respectively, while LDL/HDL 

ratio was significantly correlated with LDL only (Table 

2).
AIP was significantly correlated with FBS (r = 0.47 ) 

and triglycerides in normal subjects (r =0.928) (Table 

3). LDL-C/HDL-C ratio was significantly correlated 

with HDL,FBS ,TG, CH, LDL(r= -0.484, 0.585, 0.415, 

0.668, 0.824) respectively in normal subjects (Table 

3).

RESULTS



ABMS VOL. 2 NO. 2
90

EVALUATUION OF ATHEROGENIC INDEX AMONG DIACETYLMORPHINE ADDICTS

Table-1: Comparison of biochemical parameters between diacetylmorphine addicts and normal subjects

Variables Normal Mean ±SD Addicts Mean ± SD P Value

Age (years)
2BMI (kg/m )

HDL (mg/dl)

FBS (mg/dl)

TG (mg/dl)

CH (mg/dl)

LDL (mg/dl)

HB (gm/dl)    

AIP 

LDL/HDL

36.46 ± 6.3

20.6 ± 1.7

42.29 ± 8.86

91.22 ± 10.62

133.88 ± 69.3

171.1 ± 47.7

105.39 ± 39.09

14.73 2± 0.91

0.45±.285

2.60±1.07

35.24 ± 7.4

20.5 ± 7.4

46.32 ± 9.16

91.22 ± 10.62

138.90 ± 35.6

138.59± 68.23

71.8 ± 25.99

13.44 ± 0.79

0.47±.16

1.58±.55

0.42

.834

0.04

1.000

0.681

0.015

<0.001

<0.001

0.791

<0.001

HBLDLCHTGFBSHDLBMIAgeLDL/HDLAIPGroup Addicts

.015

-.149

.102

.433**

.003

.140

-.036

-.173

-.160

1

-.113

.799**

.020

-.141

.376*

-.232

.277

-.014

1

.428**

.202

-.059

-.154

-.288

-.138

.329*

1

.753**

.305

.087

-.146

.109

-.298

1

-.125

-.120

-.283

.234

-.165

1

-0.549**

-.231

.049

-

.217

1

.049

.019

.076

1

.083

.028

1

.309*

1

1r

r

r

r

r

r

r

r

r

r

AIP

r

LDL/HDL

r

Age

r

BMI

HDL

FBS

TG

CH

LDL

HB            

Table-2: Correlation of AIP with lipid profile ,HB and BMI in diacetylmorphine addicts

HBLDLCHTGFBSHDLBMIAgeLDL/HDLAIPGroup Addicts

-.089

-.318*

-.195

-.186

.221

-.460**

-.014

-.109

-.227

1

.169

.824**

-.123

.205

.004

.409**

.154

.774**

1

.300

.668**

-.110

-.058

-.029

.302

.337*

1

.928**

.415**

.032

-.095

-.507**

.366*

1

.479**

.585**

.400**

.044

-.506**

1

-.741**

-.484**

-.206

-.097

1

-.029

.229

-.067

1

.063

.005

1

.531**

1

1r

r

r

r

r

r

r

r

r

r

AIP

r

LDL/HDL

r

Age

r

BMI

HDL

FBS

TG

CH

LDL

HB            

Table-3: Correlation of AIP with lipid profile , HB and BMI in normal subjects
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The results of our study reports that AIP was not 

significantly different in both the addicts and normal 

subjects (p = 0.791). However, LDL-C/HDL-C ratio was 

significantly lower in addicts as compare to the 

normal subjects (p < 0.001). The findings of our study 

are similar to the previous results shown by 

Mohammadi et. al., also showing no significant 

difference in the atherogenic index of both the 
(16)addicts and normal subjects . This is in contrast to 

other reports showing increased atherogenic index in 
(6,8)opium addiction . This difference in results may be 

due to difference in the sample size, age and ethnicity 

of the subjects.
Our study also showed that LDL-C/HDL-C ratio was 

significantly lower in addicts as compared to the 

normal subjects. This is contrast to other reports 

showing increased LDL-C/HDL-C ratio in addicts as 
(7,8)compare to normal healthy indiviuals . This may be 

due to the fact that opium has beneficial effects on 
(4)lipid profile which results in reduced atherosclerosis  

as it is believed that opium consists of  biologically 

active compounds and many alkaloids used for 
(16)atherosclerosis treatment .

In diacetylmorphine addicts AIP significantly and 

positively correlated with TG, CH while LDL/HDL ratio 

was significantly correlated with LDL only. This is 

similar to the study shown by Niroumand et al. in 

which AIP significantly correlated with HDL, LDL , 
(2)serum triglycerides, total cholesterol . This shows 

that as LDL, serum triglycerides, total cholesterol 

increases, the atherogenic indices also increase in 

diacetylmorphine addicts leading to increased CVD 
(13)risk . AIP negatively correlated with HDL in 

diacetylmorphine addicts meaning that increased HDL 

levels leads to decreased atherogenic indices in these 
(7,8)individuals, hence decreasing CVD risk .

Diacetylmorphine exposure do not significantly 

increase the atherogenic index as compared to 

normal individuals and may have beneficial effects on 

LDL/HDL ratio.
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