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Abstract: Background: Chronic obstructive pulmonary disease including asthma is the fourth leading cause of death world over. 

About 235 million people currently suffering from asthma, which is abnormal inflammatory response of the lungs characterized by 

airflow limitation, airflow obstruction and bronchospasm. Metabolic syndrome is asyndrome that involves at least one of the three 

disorders of dyslipidemia, insulin résistance, obesity and/or hypertension. There are close links between asthma and metabolic 

syndrome. Asthma and dyslipidemia are epidemiological linked, similar relationships are also observed with other marker of the 

metabolic syndrome such as increase prevalence of coronary heart disease, stroke and diabetes. The purpose of this study is to describe 

the link between metabolic syndrome and asthma using easy and affordable tools for the prediction of disease complication. 

Methodology: A total of 95 individuals, 50 (53%) were asthmatic patients and 45 (47%) were healthy controls were enrolled in this 

prospective case control study during the period from January to April, 2017.Blood specimens were collected from each individual in 

heparin anticoagulated container after fasting period of 12 hours, separated within 2 hours stored at 4oC and analyzed within 2 days. 

Estimation of total cholesterol, TG, LDL-C, and HDL-C were performedusing (Cobas c311 chemistry analyzer). Calculation of 

atherogenic index and calculation for insulin resistance was done using SPISE equation. Results: The mean of atherogenic index of 

plasma (AIP) for subjects and control groups were 0.45 ±0.18 and.0.17 ±0.11 respectively(P value 0.000** ) The mean of insulin 

resistance (IR) for the patients and controls groups were 6.3 ±0.5 and 7.2 ±0.4 respectively (P value0.000**).  Conclusion: Our study 

showed that Asthmatic patients have a higher rate of developing cardiovascular disease and insulin resistance than normal subjects. 
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1. Introduction 
 

Asthma is a chronic inflammatory airway disorder; it is 

marked by airway hyper responsiveness with recurrent 

episodes of wheezing, coughing, tightness of the chest, and 

shortness of breath.  

 

Typically, these episodes are associated with airflow 

obstruction that may be reversed.
[1]

spontaneously or with 

treatment. Asthma affects approximately 300 million people 

around the world. 
[1]

Experts believe asthma results from 

various host factors, environmental factors, or a 

combination. Host factors include gender, obesity, and 

genetics.
[1] 

 

A strong link between asthma and metabolic syndrome has 

been found. This relationship has been shown by various 

researchers.
[2]

Metabolic syndrome is made up of various 

components such as elevated triglycerides, reduced glucose 

tolerance or diabetes mellitus. Markers of metabolic 

syndrome such as insulin resistance have been associated 

with reduced lung function and asthma. Resistance on lung 

function and inflammation is not fully understood.
[3]

 

 

The metabolic syndrome with insulin resistance may 

characterize subsets of asthmatics more than is recognized, 

the relationship between obesity, insulin resistance, and 

asthma has been clearly established; however, the 

mechanisms by which they influence the pathogenesis of 

asthma is unclear.
[4]

Hyperglycemia could represent a 

physiological response to stress associated with asthma 

attacks.  

 

Excess stress hormone could ultimately induce insulin 

resistance. It has been hypothesized that insulin resistance 

may play a role in the development of asthma and allergy.
[2]

 

 

There is evidence that insulin modulates the inflammatory 

component of asthmatic responses.
[5]

 

 

The relationship between asthma and type 2 diabetes is 

complex and requires further investigation, small study 

which investigated insensitivity to insulin in asthmatic 

patients. 

 

The Single point insulin sensitivity estimator SPISE was 

introduced as a promising tool for estimating insulin 

resistance. 
[6]

The advantage of this ratio is the universal 

availability of measurement of circulating lipids in 

preclinical settings, such as in general practices. Thus, it is 

an affordable tool to estimate insulin resistance and does not 

include insulin.
[6]

 The novel formula for SPISE was 

computed as follows: SPISE = 600 × HDL-C0.185/(TG0.2 × 

BMI1.338), with fasting HDL-C (mg/dL), fasting TG 

concentrations (mg/dL), and BMI (kg/m2). A cutoff value of 

6.61 corresponds to an M-value smaller than 4.7 mg/kg/min 

(aROC, M: 0.797). SPISE showed a significantly better 

aROC than the TG/HDL-C ratio
[6]
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Asthma is also associated with long term disability.
[7, 8] 

It has been reported that people with asthma have an 

increased risk of cardiovascular diseases and metabolic 

disorders due to direct involvement of common 

inflammatory mediators. Cardiovascular diseases are a 

serious concern in chronic inflammatory diseases.
[9]

COPD 

included asthma is associated with significantly increased 

cardiovascular morbidity and mortality. 
[10] 

 

As atherosclerosis starts early in life, progresses slowly and 

asymptomatically with aging, eventually resulting in 

atherosclerotic cardiovascular disease, adverse vascular 

events and death. 
[11, 12]

 

 

Various algorithms for predicting coronary atherosclerosis 

have been established, most of which are based on large 

epidemiologic and cohort studies. Atherogenic index in 

recent years has started to gain importance as an indicator of 

atherosclerosis.
[13, 14]

Atherogenic index has been suggested 

to be less susceptible to disease activity variation during 

large periods of time. This makes it more attractive to be 

used in cardiovascular diseases risk prediction in this group 

of patients as compared with lipids concentrations.
[15] 

 

2. Materials and Methods 
 

A prospective case control study was carried out at 

Khartoum state during the period of January to April 2017, a 

total of 95 subject were fully informed about the study and 

their informed consents were taken50 of them were known 

asthmatics of5 different age, sex and period of disease and 

45 of them were health subject selected randomly as control. 

 

Diabetic, hypertensive, obese, chronic heart disease patients 

and smokers were excluded from this study. Fasting venous 

blood was collected from each participant, centrifuged and 

the plasma was separated for analysis, Fasting lipids profile 

(total cholesterol, LDL-C, HDL-C, and triglycerides) were 

determined by enzymatic method using full automated 

instrument (Cobas c311 chemistry analyzer). Insulin 

resistance was calculated using modified single point insulin 

sensitivity estimator (SPISE): -  

 

SPISE = 600 × HDL-C
0.185

/ (TG
0.2

 × BMI
1.338

), With fasting 

HDL-C in (mg/dL), fasting TGconcentrationsin (mg/dL), 

and BMI (kg/m2). A cutoff value of 6.61 corresponds to an 

M-value smaller than 4.7 mg * kg
-1

 *cm
-1

. 

atherogenic index of the plasma was calculated as follow: 

AIP = Log TG / HDL-C 

 

TG in mg/dl, HDL-C in mg/dl  

Statistical Analysis: Comparison of various parameters were 

performed by “t” test, correlation between two variables 

were performed by Pearson’s correlation co-efficient “r”. 

Data were analyzed using SPSS(version 22), significance 

was defined by P value <0.05. 

 

3. Results 
 

A total of 95 individuals were enrolled in this study, 50 

(53%) were asthmatic patients and 45 (47%) were healthy 

controls. The level of cholesterol was significantly higher in 

subjects than control group with mean 167mg/dl±28 and 152 

mg/dl ±12 respectively (P value 0.001
**

 ).  

The level of LDL was significantly higher in subjects than 

control group with mean 101 mg/dl ± 30 and 73mg/dl ±10 

respectively (P value0.000
**

). 

 

The level of HDL was significantly lower in subjects than 

control group with mean 42 mg/dl ± 12 and 70mg/dl ± 5 

respectively (P value 0.000
**

).  

 

The level of triglyceride was significantly higher in subject 

than control group with mean 121 mg/dl ± 43 and 104 mg/dl 

±22 respectively ( P value0.020
*
). 

 

The mean of insulin resistance (IR) for the subjects and 

control group were 6.3 ±0.5 and 7.2 ±0.4 respectively (P 

value0.000
**

).  

 

The mean of atherogenic index of plasma (AIP) for subjects 

and control groups were 0.45 ±0.18 and.0.17 ±0.11 

respectively (P value0.000
**

). 

  

Difference of insulin resistance and atherogenicindex of 

plasma between asthmatic patients and control groups (p-

value 0.000, 0.000) respectively. 

 

Table 1: The mean, SD and significance of the difference 

between means of the patients and control parameters 
Variables Subject means Control means P. value 

T.C in mg/dl 167 ± 28 152 ± 12 0.001** 

LDL in mg/dl 101 ± 30 73 ± 10 0.000** 

HDLin mg/dl 42 ± 15 70 ± 5 0.000** 

TG in mg/dl 121 ± 43 104 ± 22 0.020* 

IR 6.3 ± 0.5 7.2 ± 0.4 0.000** 

AIP 0.45 ± 0.18 0.17 ± 0.11 0.000** 

**: significant at 0.05 level of probability, ns: no significant 

difference. 

 

There was insignificant correlation between age and insulin 

resistance (r= 0.151, P = 0.145), but there was a significant 

negative correlation between insulin resistance and duration 

of the disease ( r =-0.297, P=0.036 ).  

 

The correlation of atherogenc index of plasma with age 

insignificant negative correlation (r =-0.170, P = 0.099), 

there was insignificant positive correlation between duration 

of the disease and atherogenic index of plasm ( r = 0.248, P 

= 0.082). 

 

Table 2: Correlation of lipid profile, IR and AIP with age 

and duration of disease: 
Variables Coefficient Age Duration 

T.C in mg/dl R 0.041 0.178 

P 0.695ns 0.217ns 

LDL in mg/dl R -0.015 0.411 

P 0.883ns 0.003** 

TG in mg/dl R -0.138 0.067 

P 0.181ns 0.644ns 

HDL in mg/dl R 0.189 -0.295 

P 0.066ns 0.037* 

IR R 0.151 -0.297 

P 0.145ns 0.036* 

AIP R -0.170 0.248 

P 0.099ns 0.082ns 
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Figure 1: Correlation of insulin resistance with age and 

duration of asthma 

 

 (R= -0.297/P.value= 0.036)  

(R= 0.151/P.value= 0.145) 

 

 
Figure 2: Correlation of atherogenic index of plasma with 

age and duration of the disease 

(R= 0.248/P.value= 0.082) 

(R= -0.170/P.value= 0.099) 

 

4. Discussion 
 

A bidirectional relationship exists between asthma and 

metabolic syndrome. a comprehensive literature review was 

done and founded that any alteration in lipid metabolism 

increases cardiovascular risk, and insulin resistance among 

asthmatic patients. This study was primarily designed to 

estimate insulin sensitivity and atherogenic index in 

asthmatic Sudanese individuals in an attempt to predict the 

effects of asthma disease on the carbohydrate and lipid 

metabolism. 

 

This study showed that the asthmatic patients had abnormal 

lipid profiles when compared to the control group, the TC, 

LDL-C and TGs were all significantly higher in asthmatic 

patients than control group (p value < 0.05) these results was 

agreement with Michoel, B(2009), ErimGlucan et al(2009) 

and Ho Joo Yoon et al (2016)
[16, 17, 18]

 

 

In our study, HDL-C was significantly lower in the patients 

(P value < 0.001).similar finding was reported by Banayiotis 

K (2014)
[19]

who found that asthma is associated with low 

serum HDL-C, whereasYavuz has shown that HDL-C level 

increases in children with asthma who use inhaled 

teroids(1996).
[20]

 

 

The results differences might be due to differences in the 

characteristics of the patient groups In the present study, 

mean age and treatment. These factors may have affected the 

results obtained in this study. 

 

Our study was shown increase in atherogenic index of 

plasma (AIP) as reported by Michael O’Riordan (2014)
[21]

 

who conclude that patient current asthma had a significantly 

increase risk of stroke, and incident cardiovascular disease. 

Asthma maybe an independent risk factor for incident stroke 

but not coronary heart disease in middle age adult this study 

conducted by J G Schanentet al(2005).
[22]

 

 

Dyslipidemia is a risk factor for cardiovascular disease by 

affecting immune and inflammatory reactions, which lead to 

CVD event via pathways unrelated to traditional risk factors, 

as it concluded by Ho Joo Yoon et al and Sarah L.et al(2016, 

2008)
[18, 23] 

 

Any alteration in the levels of lipids in body makes the 

individuals more prone to develop cardiovascular diseases. 

 In our results we found a significant difference in insulin 

resistance (IR) between patients and control groups, such 

result was found by found by Rosinha Morishiteet 

al.(2016)
[24]

, and Jamal S et al (2004) 
[25]

 

 

Asthma was associated with insulin resistant through a 

systemic inflammatory response, while the mechanism of 

the effect was not yet clear. 

 

5. Conclusion 
 

Asthmatic patients showed to have higher rate of developing 

cardiovascular disease and insulin resistance than normal 

subjects. 
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