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ABSTRACT:

Background: Asthma is a chronic inflammatory disease of the respiratory
airways; its prevalence has increased worldwide. The disease may be associated
with metabolic changes that could be either induced by treatment or may be due
to inflammatory process.

Aim: To clarify the status of lipid profile in Iragi patients with asthma and
allergic rhinitis.

Patients and Methods: The study was performed on asthmatic patients (190),
allergic rhinitis patients (110) and healthy control subjects (48). Age of subjects
included were from 16-60 year, with a mean of 34.34 £11.58 . At time of study
inclusion, they all underwent full clinical examination after full history taking,
pulmonary function tests, measuring body mass index and blood sampling.
Results: Serum cholesterol was significantly higher in asthmatic with over
weight (mean 219.93+60.02 mg/dl, P< 0.001), asthmatic with metabolic
syndrome (mean 290.08+90.95 mg/dl, P<0.001), allergic rhinitis with overweight
patients (mean 233.69+81.59mg/dl P< 0.001) than in control subjects (mean
145.95+36.52 mg/dl). It was of no significant difference in asthma with normal
weight patients (mean 139.09+50.36 mg/dl, P-value 0.4291) and allergic rhinitis
with normal weight patients (mean 155.81+49 mg/dl, P-value 0.2610) than in
control subjects. Serum triglycerides was significantly higher in asthma with
normal weight patients (mean 109.65+33.75 mg/dl, P-value 0.0123), asthma with
over weight (mean 184.02+60.11 mg/dl, P<0.001), asthma with metabolic
syndrome (mean 222.82+65.12 mg/dl, P<0.001) and allergic rhinitis with
overweight patients (mean 173.62+54.27 mg/dl, P<0.001) than of control
subjects (mean 92.63+35.37 mg/dl). It was of no significant difference in allergic
rhinitis with normal weight patients (mean 101.56+36.29 mg/dl, P-value 0.2340)
than of control subjects. High density lipoprotein-cholesterol was significantly
lower in asthma with overweight group (mean 33.32+4.82 mg/dl, P<0.001),
asthma with metabolic syndrome (mean 36.03+3.51 mg/dl, P<0.001), allergic
rhinitis with over weight (mean 35.82+4.84mg/dl, P<0.001) than in control
healthy group (mean 40.28+6.05mg/dl). It was of no significant difference
between asthma with normal weight patients (mean 42.92+10.56 mg/dl, P-value
0.1215), allergic rhinitis with normal weight (mean 41.45+4.44 mg/dl, P-value
0.2600) than control subjects. Low density lipoprotein-cholesterol was
significantly higher in asthma with over weight (mean 151.31+63.53 mg/dl.
P<0.001); asthma with metabolic syndrome (mean 181.15+88.27 mg/dl,
P<0.001); allergic rhinitis with normal weight (mean 108.42+38.05 mg/dl,
P<0.01); allergic rhinitis with over weight (mean 163.49+80.92 mg/dl, P<0.001).
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It was significantly lower in asthma with normal weight patients (mean
68.76+32.66 mg/dl. P<0.05) than in control subjects (mean 85.84+39.39 mg/dl).
Conclusion: Asthma and / or allergic rhinitis in Iraqi population were associated
with dyslipidemia, whether in the presence of metabolic syndrome, or the
patients were with normal or abnormal weight.

Key words: Asthma, Allergic rhinitis, dyslipidemia, cholesterol, Triglycerides,
HDL, LDL, VLDL, Irag.

Introduction:

Asthma is one of the most common chronic diseases worldwide.[1] A large
percentage of children and adults with asthma also have allergic rhinitis (AR)
[2]. The link between AR and asthma has long been of interest to physicians.
Recently, extensive research has established that epidemiologic and therapeutic
links exist between AR and asthma. [3] A number of epidemiologic studies have
shown an association between asthma and allergic rhinitis. In a review of five
large studies that included populations of children and adults, [4] the prevalence
of asthma ranged from 3.6% to 5% in subject without rhinitis versus 10.8% to
32% in subject with rhinitis. In a 23 year follow-up study in university students,
[5] asthma developed in 10.5% of subjects with AR, whereas it developed in
only 3.6% of subjects without AR. In addition, the reported lifetime prevalence
of AR among adults with asthma ranges from 50% to 100%, varying by study
design and geographical areas. [6]

Asthma and AR are both inflammatory and immunological diseases of the
airways. The similarities between AR and asthma in epidemiologic and
pathophysiological features suggest that AR and asthma represent the same
syndrome, the chronic allergic respiratory syndrome.[7] Seventy eight percent of
asthmatic patients were with nasal symptoms and thirty eight percent of subjects
with allergic rhinitis were with asthma as reported by the American Academy of
Allergy, Asthma, and Immunology [8]. Although, there are several surveys
assessing the association between AR and asthma in different geographical areas
worldwide, however, none was performed in large scale study. One study was
performed to clarify this association between asthma and AR in Iraq population
[9]. The study findings indicated that the frequency of allergic rhinitis was 61.6%
among individuals with asthma versus 6% among non-asthmatic (control)
subjects (Odd Ratio [OR] = 25.5; P < 0.0001). All studies indicated a significant
frequency of AR among asthmatic patients in comparison with non-asthmatic
subjects, whether the patients were adults or children (OR for adults = 14.9 and
22.5, for children 34.7 and 48.4; P < 0.001 for all). Furthermore, the high
frequency of AR in asthmatic patients was seen whether the study was a
community based study (CBS) (OR = 14.9 and 48.4; P < 0.0001) or a hospital
based study (HBS) (OR = 22.5 & 34.7; P < 0.0001). The frequency of current
asthma was 51.8% among individuals with AR versus 5.4% among control
subjects (OR =23.1; P < 0.0001).

Because of these relations, various researchers have referred to allergic
rhinitis and asthma as allergic united airway disease [10-14] and recently as
combined AR and asthma syndrome (CARAS) [15]. Since, AR and asthma are
both mediated by similar allergic inflammatory mechanism; we aimed to
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evaluate changes of serum lipid concentration in subjects with allergic rhinitis
and asthma.
Materials and Methods.

Study Design:

A case-control design was used. The method involves three groups, the cases
which were two groups (asthmatic individuals group and individuals with
allergic rhinitis group) and control group which includes normal persons who are
non-asthmatic and non-allergic rhinitis persons (non-atopic).

Study Population:

The study was performed on asthmatic, allergic rhinitis patients and non
asthmatic non allergic control subjects. A total of 348 persons included in the
study, and their age range was from 16 to 60 years. The subjects included in the
study were outpatients from asthma and allergy units in Baquba Teaching
Hospital outpatient clinic at the period from 10/9/2010 to 10/5/2012. The
diagnosis of asthma and allergic rhinitis was performed by specialist's physicians
and was established according to American Thoracic Society Criteria [16].
Patients are considered atopic (asthmatic and allergic rhinitis) by positive skin
test to at least one common aeroallergen. Normal volunteers were also involved
in the study as healthy control. None of them had any previous history of lung or
allergic disease and were not using any medications. They had (most of them)
normal lung function test (FEV1 >80%) and negative skin allergy test.

Asthmatic patients were classified into asthmatic with normal weight,
asthmatic with overweight and asthmatic with metabolic syndrome [17]. Allergic
rhinitis patients are classified into allergic rhinitis with normal weight and
allergic rhinitis with overweight.

Exclusion Criteria:

Patients were excluded if they were smokers, if they had respiratory infection
within the month preceding the study, malignancy, diabetic, heart failure, history
of venous embolism, coronary heart disease, chronic obstructive pulmonary
disease(COPD)(chronic bronchitis & emphysema) , patients on steroid treatment
and liver or kidney disease. At enrolment, all individuals included in the study
underwent full clinical examination, pulmonary function test, prick skin test,
body mass index and blood sampling.

Sampling and Sampling Techniques:

The study sample consisted of two groups: one case group and another is
control group. The case group is sub divided into five sub groups which are
asthmatic patients with normal weight, asthmatic patients with overweight,
asthmatic patients with metabolic syndrome, allergic rhinitis with normal weight
and allergic rhinitis with overweight. Asthma group consist of 190 patient (66
male & 124 female), allergic rhinitis group consist of 110 patient (44 male & 66
female) and the control group consist of 48 patient (26 male & 22 female).
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Data Collection:

For this research questionnaire interviews and face to face interviews were
used to collect data from individuals (case and control groups). Most questions
were one of two types: the multiple choice question which offers several fixed
alternatives and yes/no question which offers a dichotomous choice. The
interviewer explained to the all individuals the importance, aim and purpose of
the research study. Also all questions are ideally asked in the same way during
the data collection to achieve a high degree of validity and reliability. The
questionnaire included issues about personal information (age, gender, address,
marital status, environment, school, vaccination state). In addition it included
socio-economic information.

The questionnaire was piloted by using a small sample consisting of 20 case
individuals (10 men and 10 women) and 20 control individuals (10 men and 10
women). This gives the researcher ideas about the length of questions and
whether all the respondents understand the questions in the same way. In
addition, the pilot study was important for directing and guiding the qualified
interviewers to adjust and improve performance in data collection.

Blood Sampling and Processing:

Twelve hours fast blood samples were collected from the cases and controls
by well trained and experienced co-researchers. About 6.0 ml of venous blood
was drawn from each individual. The serum samples were rapidly separated by
centrifugation for 10 minute at room temperature at 3500 rpm. The separated
serum was divided into two plastic tubes, one stored at 2-5°C for no more than
24 hours prior lipid profile determination.

Determination of Cholesterol:

Determination of cholesterol was carried out after enzymatic hydrolysis and
oxidation using a commercially available diagnostic system (Biolab.Fr, France)
test kits. The colorimetric indicator is quinoneimine which is generated from 4-
aminoantipyrine and phenol by hydrogen peroxide under the catalytic action of
peroxidase [18].

Determination of High Density Lipoprotein-cholesterol (HDL-c)

Determination of HDL-c after serum precipitation was carried out by adding
phosphotungstic acid and magnesium ions, using a commercially available
diagnostic system (Biolab.Fr, France) test kits. Chylomicrons, very low density
lipoprotein, and low density lipoprotein are precipitated by adding
phosphotungstic acid and magnesium ions to the sample. Centrifugation leaves
only the HDL in the supernatant. Their cholesterol content is determined
enzymatically using Ecoline S+ cholesterol [19]

Determination of Low Density Lipoprotein-cholesterol (LDL-c)

Determination of LDL-c was calculated from the primary measurements
using the empirical equation of Friedewald et al. (1972) [20]

LDL-c (mg/dl) = total cholesterol — triglyceride/5 — HDL-c
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Determination of Triglyceride

Determination of triglyceride was carried out after enzymatic splitting with
lipoprotein lipase using a commercially available diagnostic system (Biolab.Fr,
France) test kits. Indicator is quinoneimine which is generated from 4-
aminoantipyrine and 4-chlorophenol by hydrogen peroxide under the catalytic
action of peroxidase [21]

Measurement of BM|I

The body weight of each individual dressed in light clothing without shoes
using a carefully calibrated electrical balance (e-Accura), the height of each
individual was measured using vertical measuring rod. BMI was calculated as
weight (kg) divided by squared height (m?) [22].

Data Analysis

Data were analyzed using Statistical Package of Social Sciences (SPSS)
system (version 20). Descriptive statistic and frequency distributions were
generated to make comparison among the variable and health profile of the case
group and the control group. A conditional logistic regression analysis was used
to determine the risk factors, which contribute to the development of obesity.
Analysis of variance (ANOVA) was used to evaluate the differences in leptin,
case and control groups. It used to test the significant of differences between
means. A student t-test was used to investigate the effect of gender on serum
leptin at all individuals and chi-square was used to measure the differences
between nonparametric frequency data.

Results:

Our study population is composed of 348 individuals; 300 individuals are case
groups and 48 individual is control group. The mean age of the patients included
in the study was 34.34 + 11.58 years, the mean age for male was 32.21 + 12.58
years and for female was 37.26 £8.72 years. A total of 348 individuals are
included in this study from them 136(39%) individuals were males and 212
(61%) individuals were females.

Cholesterol:

The mean of cholesterol is significantly higher in the groups of asthma with
overweight, asthma with metabolic syndrome, allergic rhinitis with over weight
than in control group (219.931+£60.029mg/dl; 290.08 +90.952 mg/dl;
233.695+£81.593 mg/dl, respectively; P<0.001 for all). While it is not of
significant statistical difference in asthma with normal weight and in allergic
rhinitis with normal weight groups than in control (139.09£50.364 mg/dl,
155.814+49 mg/dl and P=0.4291, 0.2610 respectively), Table 1.
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Table 1 Serum Cholesterol in case and control groups:

Asthma Asthma Asthma Allergic Allergic R.| Control
With With With rhinitis

Normal | Overweight. with with
weigh Metab. normal | overweight

Syndrome. Weight.

Total(70) Total(64) Total(56) | Total(62) Total(48) Total(48)

Mean 139.09 219.93 290.08 155.82 233.69 145.95

Median 138.5 218.95 325 156.8 216.3 142.8
SD 50.36 60.03 90.95 49 81.59 36.53
P.V 0.42 <0.001 <0.001 0.26 <0.001

Table 2 shows that the study of serum cholesterol in case and control groups
according to gender distribution, mean of cholesterol was significantly higher in
male and female individuals of the groups asthma with overweight, asthma and
metabolic syndrome and allergic rhinitis with over weight than of control group
and mean was 242.16+72.932 mg/dl (male) ,208.28+49.077mg/dl (female)
348.35+18.809 mg/dl;  275.51+£89.597 mg/dl; 263.75+118.18 mg/dl,
223.64+64.302 mg/dl and P<0.001, while the mean was not with a statistical
significant difference between male and female individuals in the groups of
asthma with normal weight and allergic rhinitis with normal weight than that of
the control subjects. Mean was 146.66+ 56.322 mg/dl (male) 131.20+43.12 mg/d|
(female); 161.8+48.188 mg/dl; 149.84+49.948 mg/dl, respectively.

Table 2 Serum Cholesterol in case and control group according to gender
distribution:

Asthma With | Asthma With | Asthma With | Allergic Allergic
Normal weight| Overweight ) rhinitis with Rhinitis with
Metabolic normal overweight

Syndrome Weight

Control

M(34) | F(36) | M(20)] F(44) | M(12) | F(44) | M(32)] F(30) | M(12)| F(36) |M(26)]F(22)

Mean |146.66 | 131.28| 242.16| 208.28| 348.35| 275.51| 161.8 | 149.84| 263.85| 223.64|144.3[147.49

Median| 152.3 | 133.3 | 247 214.2 | 374.95| 309.2 |169.65 | 140.7 | 258.25| 216.3 [152.25/142.8

S.D [56.32 | 43.12 | 72.93 | 49.077| 18.809| 89.597|48.188 | 49.948|118.180 64.302|34.67|39.16

P.Vv 085 | 016 [<0.001 <0.001 [<0.001 [<0.001 | 0.15 | 0.86 [<0.001 |<0.001

Triglyceride

The mean serum of triglyceride was significantly higher in asthma with
normal weight, asthma with overweight, asthma with metabolic syndrome and
allergic rhinitis groups than in control group (109.651+£33.757 mg/dl,
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184.02+00.114 mg/dl,

222.826+65.127

mg/dl,

173.621+54.27

mg/dl,

respectively and mean for control group was 92.631+35.376 mg/dl. P= 0.0125
for asthma with normal weight group and <0.001 in other groups), Table 3.
Additionally, the mean of serum triglyceride at allergic rhinitis group was
101.564+36.298 mg/dl and without significant difference from the value in
control group, P=0.23, Table 3.

Table 3 Serum Triglyceride in case and control groups:

Asthma Asthma Asthma Allergic Allergic Control

With With With rhinitis with| Rhinitis with

Normal Overweight| Metabolic normal overweight

weigh Syndrome Weight
Total(70) Total(64) Total(56) Total(62) Total(48) Total(48)
Mean 109.651 184.02 222.826 101.564 173.621 92.631
Median 105 186 211.6 90.4 161 90
SD 33.757 60.114 65.127 36.298 54.27 35.376
P.V 0.0125 <0.001 <0.001 0.2340 <0.001

The mean of serum triglyceride was higher in asthma with overweight,
asthma with metabolic syndrome and allergic rhinitis with over weight than in
control groups (181.33+£61.868 mg/dl (male), 185.3+59.908 mg/dl (female);
219.88+33.12 mg/dl, 223.86+73.579 mg/dl; 163.16+37.944 mg/dl. 177.48+
59.134 mg/dl and P<0.0001). There is no significant difference between mean of
triglyceride for the groups of asthma with normal weight and allergic rhinitis
with normal weight than that of the control groups (104.36+ 29.42 mg/dl (male),
114.05+ 36.81mg/dl (female); 102.7+ 34.36 mg/dl, 100.33+ 38.99 mg/dl
respectively, P>0.05), Table 4.

Table 4 Serum Triglyceride in case and control group according to
gender distribution:

Asthma  With Asthma  With | Asthma with  |Allergic rhinitis| Allergic Control
Normal weigh | Overweight ) with normal| Rhinitis  with
Metabolic  weight overweight
Syndrome
M(34) | F(36) M(20) | F(44) M(12) | F(44) | M(32)| F(30) | M(12)| F(36) |[M(26)| F(22)
Mean | 104.36| 114.05 | 181.33| 185.3 219.88| 223.86 | 102.7 | 100.33 | 163.16| 177.48|88.53| 96.81
Median| 105 103 196 185 202.95| 2185 | 90.4 | 85.3 146 168 90 | 104
S.D |29.42 | 36.81 61.868| 59.908 | 33.12 | 73.579| 34.36 | 38.99 | 37.944| 59.134(31.975(38.930
P.V 0.0959 [<0.001 [<0.001 [<0.001 [<0.001 | 0.1485 0.7610 |<0.001 | <0.001
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High Density Lipoprotein-cholesterol study:

The study results revealed that mean of high density lipoprotein-cholesterol
was significantly lower in case group's asthma with overweight, asthma with
metabolic syndrome and allergic rhinitis with over weight than in control group.
(33.32+ 4.824 mg/dl, 36.034+ 3.517 mg/dl, 35.822+ 4.849 mg/d| for the case
groups and 40.283+ 6.037 mg/dl for the control group. P< 0.001 for asthma with
overweight and asthma with metabolic syndrome group and equal to 0.0002 for
allergic rhinitis with overweight group). However, the mean was of no
significant difference for asthma with normal weight and allergic rhinitis with
normal weight than of control group; mean was 42.926+ 10.367 mg/dl, 41.453+
4.449 mg/dl and P-value was 0.1215 and 0.2600. Table 5.

Table 5 HDL-C in case and control groups:

Asthma Asthma Asthma Allergic rhinitis| Allergic Control
With With With with normal Rhinitis
Normal Overweight | Metabolic ) with
weigh Syndrome Weight overweight
Total(70) Total(64) Total(56) Total(62) Total(48) | Total(48
)
Mean 42.926 33.32 36.034 41.453 35.822 40.283
Median | 40.2 33 36.7 40.9 34.6 38.5
SD 10.567 4.824 3.517 4.449 4.849 6.057
P.V 0.1215 <0.001 <0.001 0.2600 0.0002

In study of HDL-c in case and control groups according to gender our results
revealed that HDL-c mean is significantly lower in asthma with overweight;
asthma with metabolic syndrome and allergic rhinitis with overweight than of
control group; mean was 32.98+ 3.156 mg/dl (male), 33.35+ 5.465 mg/dl
(female); 32.5+ 2.065 mg/dl, 36.89+ 3.418 mg/dl; 32.38+ 2.298 mg/dl, 31.11+
4.495 mg/dl for case groups and it was 38.04+ 4.509 mg/dl(male), 42.98+ 6.62
mg/dl(female) for the control. P<0.001 for male and female in asthma with
overweight group, equal to 0.0003(male), less than 0.001(female) for asthma and
metabolic syndrome, and equal to 0.0002(male), less than 0.001(female) for
allergic rhinitis and overweight group. While the mean was of no significant
differentness in asthma with normal weight and allergic rhinitis with normal
weight than of control group, mean was 40.42+ 11.044 mg/dl (male),45.62+ 9.48
mg/dl(female); 39.25+ 2.505 mg/dl(male), 43.66+ 4.89 mg/di(female). P-value
was 0.3055 (male), 0.2604(female); 0.2233 and 0.6779, (female) respectively.
Table 6.
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Table 6 HDL-C in case and control group according to gender

distribution:
Asthma With Asthma | Asthma Wit Allerg| Allergic rhinitis Control
Normal With Over | rhinitis wit
weight weight Metabolic | normal weigl with over
Syndrome weight
M(34) | F(36)M(20)| F(44) | M(12) [F(44) | M(32) F(30) | M(12) | F(36) |M(26)| F(22)
Mean | 40.42 | 45.62| 32.98 33.35 | 32.5 |36.89| 39.25| 43.66 | 32.38 | 31.11 38.04) 42.98
40 45 133 |333 |323 |[378]39.6 |4195| 31.35 | 37.85 37 ]398
Median
S.D | 11.044| 9.480 3.156 5.465 | 2.0655|3.418 | 2.505| 4.890 | 2.293 | 4.945 4.509 6.62
P.V 0.30550.260 [<0.001<0.001 | 0.0003/0.001 | 0.22330.6779 | 0.0002| <0.001

Low Density Lipoprotein-cholesterol Study

The study of LDL-c as total groups without gender distribution had shown
that all the case groups has significant difference in mean than of control group
but of different significances. Mean of case groups:, asthma with overweight,
asthma with metabolic syndrome, allergic rhinitis with normal weight and
allergic rhinitis with overweight were significantly higher than in control mean
was 151.318+ 63.534 mg/dl, 181.151+ 88.279 mg/dl, 108.422+ 38.05 mg/dl,
163.49+ 80.92 mg/dl respectively while it was significantly lower in asthma with
normal weight than in control .mean of control group was 85.842+ 39.391 mg/dl.
P-value was 0.0179 for asthma with normal weight, 0.0083 for allergic rhinitis
with normal weight and less than 0.0001 for the others. Table 7.

Table 7 LDL-c in case and control groups:

Asthma Asthma Asthma Allergic Allergic Control
With With With rhinitis Rhinitis
Normal overweight ) with with
weigh Metabolic normal overweight
Syndrome Weight
Total(70) | Total(64) Total(56) Total(62) Total(48) Total(48)
mean 68.769 151.318 181.151 108.422 163.49 85.842
median 61.7 152.4 161.7 114.4 147 92.8
S.D 32.665 63.534 88.279 38.05 80.92 39.391
P.V 0.0179 <0.001 <0.001 0.0083 <0.001

In study of LDL-C according to gender the results revealed that LDL-C
mean is significantly higher at asthma with overweight, asthma with metabolic
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syndrome, allergic rhinitis with overweight groups than for control groups,;
mean of these case groups was 176.78+76.02 mg/dl (male) (P<0.001), 137.94+
52.07 mg/dl (female) (P<0.001); 256.5+ 69.601 mg/dl (P<0.001), 154.65+78.865
mg/dI(P=0.0004); 198.8+ 113.805 mg/dl, (P <0.001), 153.6+60.501 mg/dI
(P<0.001), of control group it was 86.09£20.542 mg/dl (male), 85.59+ 38.553
mg/dl (female). Table 8

For asthma with normal weight there is no significant difference between
male and female groups compared with that of control subjects, mean was
68.1+£39.26 mg/dl (male), (P=0.0661), 69.39+ 25.61 mg/dl (female) (P=0.0689).
Allergic rhinitis with normal weight there is significant difference between mean
of male group and male group of control, mean was 115.05+ 26.323 mg/dl
(P=0.001), while there is no significant difference between female group and that
of female control subjects and mean was 90.7+ 54.16 mg/dl (P-value=0.7164).
Table 8.

Table 8 LDL-c in case and control group according to gender distribution:

Asthma with | Asthma With | Asthma With Allergic Allergic rhinitis | Control
Normal weightf Over weight rhinitis with
Metabolic normal weight with over
Syndrome weight
M(34) | F(36) M(20) | F(44) | M(12) F(44)| M(32)| F(30) | M(12) | F(36) [M(26) |F(22)
Mean | 68.1 | 69.39 176.78| 137.94| 256.5|154.65 115.05] 90.7 | 198.8 | 153.6 | 86.09 | 85.59
Median 68.1 | 59.87| 185 139.8 |272.55 144.7| 119.5 | 90.7 | 190.35 | 160.1 | 96.55 | 78.3
S.D |39.26 | 25.61 76.02 | 52.07 [69.60 | 78.86 | 26.32 | 54.16 | 115.80 | 60.50 | 20.54 | 38.55
P.V [0.066 [0.068 [<0.001 [0.001 |<0.001|0.0004<0.001 | 0.716 | <0.001 | <0.001
Discussion:

Lipid and Lipoprotein assays (LPA) form one of the special
investigations in vascular disease conditions and in most chemical pathology
laboratories worldwide [23-26]. Dyslipidemia has been found to occur as a result
of change in diet to high fatty foods (high levels of saturated fats elevate serum
lipids) Caucasian lifestyle [27-29]. LPA and its application in the management of
patients with cardiovascular diseases (including ischemic heart disease) and
monitoring of diabetic patients has been emphasized [30,31] ; while on the
contrary there is paucity of information on LPA levels in asthmatics. The effect
of hyperlipidaemia (HL) on asthma has not been fully addressed; and concluded
that hypercholesterolemia is a potential risk factor independent of obesity [32].
Recent literature implicates a proinflammatory role for hypercholesterolemia in
asthma with multiple cell types involved in the pathophysiology of asthmatics.

Hyperlipidaemia, a combination of hypertriglyceridaemia (HT) and
hypercholesterolemia (HC) may either primarily be due to genetically
determined disorders or secondary as a result of acquired causes [33-37]. These
include obese individuals, alcoholics, individuals of high social status as well as
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malnourished children [38]. Several studies, however, have shown beneficial
effects of reversing hyperlipidaemia by either primary or secondary prevention
[39-41]. This has been well established in various disease conditions and
consequently the need to have a separate reference value for asthmatics in our
community. Hence this study was designed to assess the haematological and
LPA order to evaluate it as a possible risk factor. The outcome of this study will
enhance our perception of dyslipidemia as a current and actively progressive
medical problem that can be contained by different measures to prevent its
complications.

The present study results shows a significant increase in serum cholesterol
in the groups asthma with overweight, asthma with metabolic syndrome, allergic
rhinitis with overweight than of control subjects. This increase was seen in both
genders. Cholesterol was of no significant difference in asthma with normal
weight and allergic rhinitis with normal weight groups.

Serum triglycerides was significantly higher in the groups ( male and
female) asthma with overweight, asthma with metabolic syndrome and allergic
rhinitis with overweight, while it is of no significant change in the groups asthma
with normal weight and allergic rhinitis with normal weight ( male and female )
than of control individuals.

In this study HDL-c was significantly lower (male and female) in the groups
of asthma with overweight, asthma with metabolic syndrome and allergic rhinitis
with overweight than of control group. While it is of no significant difference at
asthma with normal weight and allergic rhinitis with normal weight groups.
Additionally, LDL-c was significantly higher in the groups asthma with
overweight (male and female) asthma with metabolic syndrome (male and
female) and allergic rhinitis with normal weight (male only) and allergic rhinitis
with overweight (male and female) than in control subjects, while it is of no
significant difference in the groups asthma with normal weight (male and
female), allergic rhinitis with normal weight (female) than in control subjects.

Extensive research on lipids and lipoprotein profile has been carried out in
various disease conditions especially cardiovascular/coronary artery disease
(CAD) [42-44] and diabetes mellitus [45, 46]. Current epidemiologic studies
have even shown that dyslipoprotienaemia with low concentration of HDL and
elevated serum TG is associated with a particularly high incidence of CAD [47,
48]. However, there is paucity of information on the role and pattern of LPA in
asthmatics in Africa and in the Asia. The findings of this study could therefore
serve to evaluate the pattern of lipid profile in relation to age and sex distribution
in asthmatics. Dyslipedemia in asthmatics and/or allergic rhinitis subjects with
overweight and obese is a risk factor that need follow up as they are prone to
develop cardiovascular diseases.

The values of LPA in adults are consistent with the general knowledge on
factors affecting biochemical analytes worldwide. Factors such as age,
geographical location, and diet, extent of exercise regimen, obesity lifestyle and
genetics influence the serum lipid levels in all categories of people [49, 50]. The
common denominator would be lack of physical activity associated with
unhealthy eating habits; as dietary modification has been reported to contribute
to the overall health of asthmatics [51]. The serum lipid concentrations from an
early age of one to 15 years fluctuate after which they remain stable through to
old age [52]. The mean age of the studied asthmatics was 52+13years with
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females predominating (57.5%). The LP concentrations have also been noted to
be different at the gender level [53]. The female LP concentrations in this study
were all higher than the male values probably because of the endogenous sex
hormonal variations in women.

A previously reported study [54] revealed a combined
hypertriglyceridaemia (HT, >2.3mmol/L) and a significant hypercholesterolemia
(HC,>5.2mmol/L) according to the ATP 11l definition. The recommendation of
ATP 111 adopted "the lower, the better" for cholesterol level; therefore a cut-off
value of 5.2 mmol/L was adopted to define HC. From the analysis of data
obtained here, it shows that hyperlipidaemia is common in asthmatics thereby
putting them at increased risk for the development of CAD as well as other
disorders related to excess lipids. In a related study combination of CVD with
asthmatics was observed in 88.3% of patients [55]; and another study detected
various CVD of varying severity in asthmatic patients [56]. There was also a low
HDL-C level and elevated serum TG in this study which is associated with a
high risk of CAD; thus providing an additional risk factor in asthmatics as seen
in cardiovascular diseases. It has even been suggested that HC is a significant
factor in the development of atherosclerosis and that there is a correlation
between the HC in childhood and the stage and extent of atherosclerotic lesions
[57, 58]. This has led various organizations (National Cholesterol Education
Program and American Pediatric Academy) to improve cholesterol screening
programs to determine individuals in early stage who were predisposed to
atherosclerosis; and to recommend a reduction in the amount of cholesterol and
saturated fat in the diet of the whole population [59,60]. Although high plasma
HDL-C levels prevent the deposition of vascular cholesterol and development of
atherosclerosis, the elevation of LDL-C level (>3.0mmol/L) which is the major
carrier of cholesterol leads to the early development of atherosclerosis. The
elevated LDL-C as recorded in the present study has been known to be
susceptible to lipid peroxidation which increases its atherogenic potential. This is
due to the fact that the oxidative and peroxidative forms of LDL-C could not be
removed from the plasma via LDL receptors in normal cells and accumulates in
the atherosclerotic lesions via alternative receptors of the macrophages and
endothelial cells, thus stimulating the hypertrophy of blood vessel wall.

In conclusion, in overweight and obese subjects with asthma and / or
allergic rhinitis, there was high rate of dyslipidemia which may lead to
development of cardiovascular diseases. This finding suggests a need for
monitoring lipids profile in individuals with asthma and allergic rhinitis.
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