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1. INTRODUCTION

Asthma is a chronic disease. More than 300 
million people are asthmatic worldwide [1]. The 
prevalence of asthma is high in females after the 
age of 18 years but the boys in childhood are more 
prone for asthma than young girls. Sex hormones 
plays important role in this switchover. Overall 
prevalence, severity, hospitalization and mortality 
rate is high in females than the males due to asthma
[2]. Asthma is an inflammatory condition, 
associated with hyper responsiveness of airways 
and leads to repeated incidence of chest tightness, 
wheezing, breathlessness and coughing specially 
at night and morning [3]. T-helper cell immune 
response to various allergic substances like dust, 

pollens, molds and non-allergic substances like 
smoke, cold air and infections are associated with 
airways tightness and asthma. Increased levels of 
T-helper cell in airways due to these allergic and 
non-allergic substances secret various cytokines 
which exaggerate eocinophilic inflammation 
and increase the production of IgE. Histamine 
and cysteinyl leukotrienes are produced due to 
inflammation in airway that cause bronchospasm 
and mucus production which leads towards asthma 
[4]. Prevalence of asthma is 4.3% in children and 
adults. Around 255,000 are died per year due to 
asthma. In Pakistani females, the prevalence of 
asthma is 12% which is going to be increased [5].  
Serum IgE levels, eosinophil’s counts, Fractional 
Exhaled Nitric Oxide (FENO) levels, and 
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sputum eosinophil’s counts are used to diagnose 
asthma [6]. Iron deficiency is also associated 
with asthma [7]. Iron deficiency (ID) and low 
serum ferritin have suspicious effects on lipids 
and sometime iron deficiency is associated with 
dyslipidemia that may cause atherosclerosis [8, 9]. 
ID is widespread nutritional disorder and also the 
common cause of anemia, regardless of age, gender 
and socioeconomic status. It is the most common 
cause of anemia. Iron deficiency anemia (IDA) is 
the one of major public health problem due to its 
complication. According to WHO about a third of 
the population of world is suffering from anemia 
with IDA [10]. Anemia is a condition in which l 
hemoglobin level is low below the reference range 
according to age and sex. According to WHO, the 
Hb levels in adult males <13g/dl, non-pregnant 
females <12g/dl and pregnant females <11g/dl are 
considered as anemic [11]. According to the Hb 
concentration in blood, anemia is classified in to 
mild, moderate and severe state. For females the 
range of mild anemia is 10-11.9 g/dl, moderate 
is 7-9.9g/dl and <7g/dl is consider as severe state 
of anemia [12]. Variation in lipid profile and risk 
of endothelial dysfunction are relatively high in 
asthmatic patients. The incidences of asthma are 
high in the anemic children and anemic females 
[13]. Eosinophil’s and serum immunoglobulin 
E (IgE) are considered a good marker of airway 
inflammation and severity of inflammations 
in asthma [14]. Various studies also describe 
that  prevalence  of  asthma  is  high  in anemia.  
However the separate analysis of lipids, IgE and 
eosinophil is required to describe the contribution 
of anemia in severity of air ways inflammation and 
cardiovascular complications in asthmatic patients 
[15, 16]. Our study was an effort to fulfill this gape 
and to provide the knowledge about the variation 
in lipid profile, IgE and neutrophil levels in the 
anemic patients having asthma with respect to non-
anemic asthmatic patients.

2.   MATERIALS AND METHODS

Cross sectional comparative study was carried out 
at Pathology lab of Asia Diagnostic center Blue 
area Islamabad. From October 2018 to Jan 2019 
total 100 asthmatic females and 100 normal control 
females of same age group were enrolled in this 
study after getting their informed consents. EDTA 
and Clotted samples were collected by using the 

sops of Phlebotomy. EDTA samples were saved at 
2-8oC and after centrifugation of clotted samples, 
Serum were saved at -20oC. Hb levels and Total 
leukocyte count was performed by hematology 
analyzer Abacus 380 and eosinophil count was 
performed by manual counting on glass slide after 
stain the blood smear with giemsa stain and % of 
eosinophil was converted in to absolute eosinophil 
count by the formula % eosinophil* total leukocyte 
count *103/ul. TG, Total Cholesterol, HDL were 
measured on semiautomatic Chemistry analyzer 
Micro Lab 300 by using the Reagents of Merck. 
VLDL was calculated by TG/5 and LDL-C ware 
calculated by Fried Ewald equation. Serum IgE 
levels were performed by ELISA method. 

2.1  Inclusion Criteria

Asthmatic Females were selected as cases and Non 
asthmatic females were selected as control.
 
2.2  Exclusion Criteria

Females with the history of parasitic infections, 
Diabetes and metabolic syndrome, and pregnant 
females were also excluded in this study. 

3.  RESULTS 

This study was carried out among 100 asthmatic 
females and 100 normal control females of same 
age group. The frequency of different age group of 
cases and control is given in the Table 1. Asthmatic 
group was further divided in to two groups, Anemic 
asthmatic females (Group 1a) and Non Anemic 
asthmatic females (Group 1b). Among the 100 
asthmatic females that were enrolled in our study, 
there were 42 females were anemic having their Hb 
level less than 12 g/dl. Table 2 shows the frequency 
of anemia in different age groups and percentage of 
anemic and non-anemic asthmatic females enrolled 
in this study. The comparison of lipid profile, IgE 
and absolute eosinophil count was performed 
between total asthmatic females (n=100 Asthmatic 
females Group 1) and control group (n=100 Group 
2) females, and P-Value was calculated by two-
tailed T-test with 95% confidential interval and 
p-value <0.05 was considered clinically significant. 
Table 3 describes the comparison of lipid profile, 
IgE and absolute eosinophil between asthmatic and 
non-asthmatic females. All the parameters of lipid 
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profile have p-value less than 0.05, which indicate 
that there are significant variations in triglyceride, 
Total Cholesterol, HDL, LDL and VLDL in 
Asthmatic females (Group 1) and Control (Group 
2). Asthmatic females were divided in two groups 
anemic asthmatic females n=42 (Group 1a) and 
non-anemic asthmatic (n=58) (Group 1b) as shown 
in Table 2 and comparison of lipid profile, IgE and 
Absolute eosinophil count were performed by using 
two Tailed t-test with 95% confidential interval and 
P-Value <0.05 was used as clinically significant. 
Table 4 shows the comparison of Lipid profile, IgE 
and eosinophil count between Group 1a and Group 

1b. There was no difference observed in triglyceride 
concentration between both Groups as the p vale is 
greater than 0.05 for TG, but the other parameters 
of lipid profile were significantly high in Anemic 
(42) Group 1a. IgE and absolute eosinophil count 
were also significantly high in Group 1a than the 
Group 1b. Pearson correlation coefficient was also 
performed to investigate the relationship between 
Hb levels and variation in lipid profile, IgE and 
absolute Eosinophil count. Shown in Table 5. Hb 
levels were negatively associated with triglyceride. 
Total Cholesterol, LDL, VLDL, IgE and eosinophil 
count and positively correlated with HDL in 

Table 1. Frequency distribution of different age groups of Asthmatic females (Group 1) and Control (Group 2)

Table 2. Frequency distribution table of Anemic asthmatic females (Group 1a) and Non Anemic asthmatic females 
(Group 1b)

Age groups 19-29 30-39 40-49 >50 Total

Control (Group 2) 27 26 29 18 100

Asthmatic females (Group 1) 28 25 30 17 100

Group 19-29 30-39 40-49 >50 Total percentage

Non Anemic asthmatic females (Group 1b) 16 15 17 10 58 58%

Anemic asthmatic females (Group 1a) 12 10 13 7 42 42%

anemic asthmatic females patients. Strong negative 
correlation was observed in the concentration of 
IgE and absolute eosinophil count with Hb.

4.   DISCUSSION

In the present study 100 asthmatic females and 
100 normal controls were enrolled. In asthmatic 
females there were 42 anemic and 58 were non 
anemic females. The prevalence of anemia in 
asthmatic females were 42%, Table 2 without the 
consideration of urban and rural distribution and 
that is  higher than the prevalence of anemia in 
general population that is 26% in urban areas and 
47 % in rural areas [17]. In bronchial asthma there 
is pulmonary hypoxia which may contribute in 
increase of Hb in asthmatic patients [18] but in our 
study there is high prevalence of anemia in asthmatic 
patients which indicates that anemic population has 
higher risk to develop asthma that is why females 
are at higher rate to have asthma than the males. 
High Incidents of asthma were reported in child 
bearing age of females as they have lower Hb than 
other age groups of females [19]. Another study 

[20] describes that females having low iron store 
were higher incidence of asthma and severity of 
inflammation that supports our findings. Asthma has 
association with hypocholesteremia and it has been 
reported that high LDL level in asthma contributes 
the airways obstruction by inducing inflammation 
and HDL has negative correlation with the severity 
of inflammation in asthma. Triglyceride has also 
positive association with severity of inflammation 
and airway blockage in bronchial asthma [21]. 
A positive correlation was observed between 
dyslipidemia and asthma in large scale study 
of adolescents. Triglyceride, Total Cholesterol, 
LDL-C and Low HDL level were associated in high 
prevalence of asthma [22]. Similar associations were 
observed in our study Table 3. All the components 
of lipid profile TG, Total Cholesterol, LDL-
C,HDL-C and VLDL-C were significantly different 
than the controls having P-Value <0.05.HDL-C 
levels were markedly low in asthmatic females 
with elevated TG, Total Cholesterol, LDL-C and 
VLDL-C. Serum IgE and absolute Eosinophil 
count were markedly high than the controls. The 
association of lipid profile with anemia is different 
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in different studies. Some studies support the 
statement that in anemia, there is low level of TG, 
Cholesterol and LDL-C [23]. In present study there 
was high concentration of lipid profile parameters 
in Asthmatic Group1 than non-asthmatic Group 2. 
When we compared the values of lipid parameters 
between the anemic and non-anemic asthmatic 
Groups, there were considerable differences in 
levels of Total Cholesterol, LDL-C, HDL-C and 
VLD-C between both Groups. High levels of LDL 
and Low levels of  HDL were associated with 
anemia in asthmatic patients  (Table 4). Pearson 

correlation coefficient was used to determine the 
relationship between Hb levels in anemic asthmatic 
females and Lipid parameters. Here we observed 
a negative correlation among all the parameters 
of lipid profile except HDL which was positively 
associated with Hb levels and strong negative 
correlation was observed for Total cholesterol and 
LDL-C (Table 5). This association of dyslipidemia 
with anemia in asthmatic patients can be described 
when we look upon the association of asthma with 
lipids and anemia separately. Prevalence of asthma 
is at higher rate in iron deficient anemic females 
[7] and dyslipidemia is also positively associated 
with asthma [9]. When anemia is positively 
associated with asthma and dyslipidemia is also 
positively associated with asthma then in anemic 
asthmatic females with high levels of lipids as in 
the results of our study have possibilities to have 
high severity of inflammation in anemic asthmatic 
females. Serum IgE and Eosinophil count were also 
high in anemic asthmatic females than non-anemic 
asthmatic female with p-value < 0.05. Serum IgE 
and Eosinophil count showed strong negative 
correlation with Hb levels in anemicasthmatic 
females, shown in (Table 5). Iron deficiency is 
correlated with High eosinophil count [24] and 

Table 5. Pearson  correlation  coefficient  of test 
parameters with HB in Anemic Asthmatic patients

Test Correlation coefficient

Trig -0.26

T.Chol -0.41

HDL 0.33

LDL -0.60

VLDL -0.36

IgE -0.61

Eosinophil -0.99

Table 4. Comparison of Lipid profile, IgE AND eosinophil count between Group 1a and Group 1b.

Test Asthmatic females (Group 1) Control (Group 2) P- value

Triglyceride 138.2+_23.4 130.4+_22.5 0.0172 

Total Cholesterol 164.2+_22.1 157.6+_23.5 0.0377 

HDL 38.8+_5.4 40.3+_5.1 0.0448

LDL 100.2+_29.5 92.5+_24.3 0.0453 

VLDL 26.6+_5.8 25.8+_5.4 0.3140

IgE 2032+_590 345.8+_170.8 <0.0001

Eosinophil Count 0.27*103/ul 0.05*103/ul <0.0001

Test Anemic (42) Group 1a Non anemic (58) and Group 1b P-value

Trig 139.8+_27.9 137.0+_25.5 0.6036 

T.Chol 171.5+_20.7 159.0+_25.3 0.0100

HDL 36.7+_4.9 39.6+_5.9 0.0107

LDL 104.3+_30.9 97.2+_28.6 0.2391 

VLDL 26.3+_6 25.9+_5.8 0.7380 

IgE 2241+_672 1987+_480 0.0297

Eosinophil 0.32+_0.08*103/ul 0.25+_0.06*103/ul <0.0001

Table 3. Comparison of Lipid profile in Asthmatic females (Group 1) and Control (Group 2) by using s-t-test.
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IgE levels were also associated with iron status and 
Hb levels in asthmatic patients [25]. Main cause 
of anemia  in females is iron deficiency and iron 
deficiency induces eosinophilia and elevated IgE 
levels in anemic asthmatic females.

5.   CONCLUSIONS

From our study it was concluded that when anemia 
is present in asthmatic females, it exaggerates 
systemic inflammatory markers by inducing 
dyslipidemia, high eosinophil count and high level 
of IgE, suggesting possibility of worsening of 
asthma severity due to anemia.
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