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A B S T R A C T

Background: Atopic eczema (AE) is a pruritic, chronically relapsing inflammatory skin condition and its
prevalence is increasing globally. Researchers have convincingly correlated severity of AE with hemato-
immunological abnormalities due to the complex interaction between genetic susceptibility genes and
heightened immunological response.
Aim and Objective: (a) To determine association between severity of atopic eczema and total eosinophil
counts. (b) To determine association between severity of atopic eczema and total serum IgE levels. (c) To
determine association between total eosinophil counts and total serum IgE Levels in atopic eczema.
Materials and Methods: This was a case-control study conducted in the Department of Dermatology
- OPD, Karnataka Institute of Medical Sciences, Hubballi, Karnataka. A total of 80 subjects were
examined, 50 being AE cases (33 males & 17 females) and 30 age matched controls (20 males & 10
females).Study subjects underwent clinical evaluation and relevant investigations. SCORAD index, Serum
IgE and Absolute Eosinophil Count (AEC) in both the groups.
Results: Increased serum IgE, AEC were more frequently observed with AE patients than in control group.
There exists a positive correlation between IgE, AEC and SCORAD in AE cases than in controls. The
degree of correlation between SCORAD index and serum IgE is significantly positive (r =0.66, p<0.01) in
cases than in controls and this correlation is higher than that between Serum IgE and AEC.
Conclusion: The study results may conclude that the SCORAD index can be used as a cutaneous marker
of hemato-immunological abnormalities. In resource poor circumstances SCORAD index can be used as
a substitute for expensive blood investigation and may guide to select a proper, more effective therapeutic
modality.
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1. Introduction

Atopic dermatitis/atopic eczema (AD/AE) is a pruritic,
chronically relapsing inflammatory skin condition.1 Usually
manifests for the first time in infancy or childhood and
improves gradually as the age increases but sometimes it
may appear for the first time in adulthood or rarely in
elderly.2Increasing prevalence of atopic eczema presents a
major public health problem worldwide posing a significant
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burden on healthcare resources and patient’s quality of
life. The current prevalence of AE is approximately 10-
30% in children and 2-10% in adults, which clearly
shows anincreasing trend over the past several decades
due to urbanization and increased quality of life.3 Atopic
eczema results from complex interaction between genetic
susceptibility genes manifesting with defective skin barrier,
defects in the innate immune system and heightened
immunological response to allergens and microbial agents,
accompanied by cutaneous functional dysfunction.4,5
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Out of the many hemato-immunological abnormalities
observed in AE elevated serum Immunoglobulin E levels
(IgE), total eosinophil counts are some of them which
also are part of criterias in Millennium Diagnostic
Criteria (MDC). Though not consistently, researchers have
convincingly correlated severity of AE with hemato-
immunological abnormalities. Increased production of
serum IgE is the main immunoglobulin abnormality
resulting in the presence of many antigen specific IgE
to different antigens and frequently an increase in total
serum IgE.1 The total serum IgE level is elevated in over
80% of the patients with atopic eczema and there is a
positive correlation with the extent and severity of the
disease which is being used as a component in different
diagnostic criterias.2,6 The scoring index for the clinical
severity of atopic eczema, the SCORAD index interprets the
extent of the disorder which consists of six items (erythema,
edema/papules, effect of scratching, oozing/crust formation,
lichenification and dryness ) and two subjective symptoms
(itch and sleeplessness).6 The maximum score is 103 points.
The present study was undertaken to analyze the correlation
among these three parameters and also to correlate the level
of Absolute Eosinophil Count (AEC) and Serum IgE with
the clinical severity of atopic eczema (SCORAD Index) as
there are no gold standard definite diagnostic criteria or
laboratory marker for the assurance of a diagnosis of AE.

2. Materials and Methods

This case-control study was conducted in the Department
of Dermatology -OPD, Karnataka Institute of Medical
Sciences, Hubballi, Karnataka. A total of 80 subjects were
examined, 50 being AE cases (33 males and 17 females) and
30 age matched controls (20 males and 10 females).

Patients of atopic eczema with any associated congenital
and acquired cutaneous skin disorder, immunocompromised
state, and drug rashes were excluded from the study.

Defined proforma was prepared highlighting the MDC
and posing as a questionnaire to the subjects. Personal
and family history with special reference to atopy was
inquired in up to two generations. Detailed muco-cutaneous
and systemic examination was done in all subjects and
SCORAD index was filled accordingly before starting any
topical or systemic therapy for the present episode.

After obtaining Institutional ethical committee clearance
and informed consent from the cases and controls,
blood samples were collected. Absolute Eosinophil Count
(AEC) was obtained from automated hematology analyzer
Sysmex KX-21. Values below 450cells/ mm3 were
considered normal. Total Serum IgE levels were estimated
using THERMO FISHER SCIENTIFIC INVITROGEN
IgE Human ELISA kit. Besides these other relevant
investigations needed for the initiation and follow up of
treatment as per requirement were carried out and results
were recorded.

2.1. Statistical analysis

Data collected was entered on MS Excel and data
was analyzed using EPI-INFO-06 statistical software.
Descriptive statistics were analyzed as proportions for
frequencies, mean and standard deviation for continuous
measures. Chi-square test was used to find the association
between the categorical variables and groups. Mean AEC,
Serum IgE, Differential Eosinophil Count (DEC) was
compared between cases and controls using independent
sample t test. Correlation of variables such as age, AEC,
DEC, Serum IgE with SCORAD index was carried out using
Pearson’s correlation coefficient (r). A p value <0.05 was
considered as statistically significant. Linear Regression
analysis was carried out to derive a predictive equation
considering SCORAD as the dependent variable and IgE,
DEC and AEC as the independent variable.

3. Results

A total of 80 subjects were examined, 50 were AE cases and
30 age matched controls. The present study was undertaken
to analyze the correlation among these three parameters
- Absolute Eosinophil Count (AEC) and Serum IgE and
SCORAD Index has been shown in following tables.

In the present study, the proportion of males (66.4% Vs
66.7%) and females (33% Vs 33.3%) were almost similar
in both cases and controls. The mean age was similar in
both groups. The duration of attack was 17.7 days in cases
group with the number of attacks 1.82. Serum IgE level
varied from 20 IU/ml to 937 IU/ml in cases and 10 IU/ml to
70 IU/ml in controls. Mean scores of IgE was significantly
higher in cases with clinical features of atopic dermatitis
(186.7) than that of the controls (24.7) with a p-value<0.001.
The AEC level varied from 341 cells/ml to 2567 cells/ml
in cases and 150 cells/ml to 490 cells/ml in controls. The
mean AEC value is significantly higher in cases (753.6)
than that of controls (442.1) with a p-value< 0.001. The
mean value of DEC in cases (9.28) and controls (9.73) and
were almost similar. As there was no clinical evidence and
relevant muco-cutaneous involvement SCORAD index was
zero in controls irrespective of their serum IgE and AEC
levels as shown in Table 1.

In the present study, there is a positive correlation
between IgE levels, SCORAD and AEC levels. There is a
significant positive correlation between SCORAD and IgE
levels, SCORAD and AEC levels, IgE levels and AEC levels
among cases. There is a significant positive correlation
between age and number of attacks (r=0.36, p<0.01), onset
age and number of attacks(r=0.32, p<0.01). In cases as
IgE values increases there is an increase in SCORAD.
There is a significant positive correlation between IgE and
SCORAD (r =0.66, p<0.01). The degree of correlation
between SCORAD index and serum IgE is significantly
positive in cases than controls and this correlation is higher
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Table 1: Comparison of demographic characteristics, clinical findings and laboratory findings of cases and controls in the study

Characteristics Cases(n = 50) (Mean ± SD) Controls(n = 30) (Mean ± SD) p-value
Males (n, %) 33 (66.4%) 20 (66.7%) 0.951
Females (n, %) 17 (33.7%) 10 (33.3%)
Age in Years 8.96±7.0 8.93±7.1 0.99
Duration –Days 17.7±9.8 NA NA
Number of attacks 1.82±0.4 NA NA
SCORAD 46.74±9.8 NA NA
AEC cells/ml 753.6±597.0 442.1±628.6 < 0.001*
Serum IgE IU/ml 186.78±170.5 24.73±19.3 < 0.001*
DEC cells/ml 9.28±7.6 9.73±5.6 0.779

*p-value<0.05statistically significant.

Table 2: Correlation of parameters among study subjects (Cases)

Cases Onset
age(yrs)

AttackDuration
(days)

No of
attack

DEC
cells/ml

AEC
cells/ml

IgE
(IU/ml)

SCORAD

Age(yrs) r 0.75 0.10 0.36 -0.10 0.10 -0.01 -0.13
p <0.001* 0.51 0.01* 0.48 0.47 0.94 0.35

Onset age(yrs) r 0.05 0.32 -0.22 -0.02 0.01 -0.14
p 0.71 0.02* 0.13 0.91 0.96 0.32

Attack Duration
(days)

r 0.12 -0.02 -0.12 -0.07 -0.07
p 0.40 0.91 0.39 0.64 0.65

No of attacks r 0.00 0.05 0.08 0.11
p 0.98 0.76 0.59 0.44

DEC (cells/ml) r 0.62 -0.04 0.05
p <0.001* 0.79 0.74

AEC (cells/ml) r -0.03 0.03
p 0.82 0.82

IgE(IU/ml) r 0.66
p <0.001*

*p-value<0.05statisticallysignificant

Table 3: Correlation of parameters among study subjects (Controls)

Controls DEC cells/ml AEC cells/ml IgE (IU/ml)

Age (years) r -0.15089 -0.21139 -0.10951
p 0.426087 0.262124 0.564568

DEC (cells/ml) r 0.289949 -0.15759
p 0.120128 0.405588

AEC (cells/ml) r 0.012504
p 0.947711

r Pearson’s correlation coefficient, *p-value<0.05

than that between Serum IgE and AEC in cases as shown
in Table 2, Figures 1 and 2. However, in controls, nothing
found to be significant as shown in Table 3.

Table 4 shows correlation among IgE, AEC, DEC with
SCORAD in cases with regard to infantile, childhood, and
adult age group. In all the above three age groups there was a
significant positive correlation between IgE and SCORAD.
However, the correlation is observed more so in the age
group of >12 years (r =0.633, p<0.05). Similar gender wise
and duration wise correlation is also significant.

Table 5 Predictive equation was generated for SCORAD
as mentioned below.

SCORAD = 14.559 + (0.08) x AEC – (0.313) x DEC
+(0.098) x IgE (IU).

Linear regression analyses were used to predict one
variable based on the other variable. The above predictive
equation was derived after linear regression analysis. It can
be interpreted as -With one unit change in SCORAD Score
the IgE (IU) would increase by 0.098 (IU), DEC will reduce
by -0.313 unit and AEC will increase by 0.08. The ANOVA
test showed significant finding (F = 21.08, p<0.05) which
means that AEC, DEC and IgE can be used to reliably
predict the SCORAD Scores. The r square shows how well
the regression model fits the observed data. Here the r-
square value was 45% which was not a good fit. However,
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Figure 1: Showing correlation of SCORAD index and AEC levels between cases and controls.

Figure 2: Showing correlation of SCORAD index and serum IgE levels between cases and controls.
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Table 4: Correlation between IgE, AEC, DEC with SCORAD in cases

Age (years) Correlation DEC (cells/ml) AEC (cells/ml) IgE
(IU/ml)

<2 r -0.16 0.101
p-value 0.539 0.69 0.005

2 to 12 r 0.224 0.108 0.636∗

p-value 0.372 0.671 0.005
>12 r 0.139 -0.1 0.789∗

p-value 0.635 0.733 0.001

Gender Correlation DEC (cells/ml). AEC (cells/ml). IgE
(IU/ml).

Female r -0.148 -0.111 0.797∗

p-value 0.572 0.672 0
Male r 0.127 0.021 0.605∗

p-value 0.488 0.907 0
Duration (days) Correlation DEC (cells/ml). AEC (cells/ml). IgE (IU/ml).
<10 r 0.008 0.046 0.702∗

p-value 0.979 0.876 0.005
>10 r 0.06 0.032 0.682∗

p-value 0.731 0.852 0

r Pearson’s correlation coefficient, * p-value <0.05 statistically significant

Table 5: Linear regression analysis for predicting SCORAD in cases

Regression Model Summary
R R Square Adjusted R Square Std. Error of the

Estimate
Durbin-Watson

0.676a 0.458 0.436 17.92602 0.68
Predictors: (Constant), IgE (IU), DEC, AEC
Dependent Variable: SCORAD

Model Unstandardized Coefficients t Sig.B Std. Error
(Constant) 14.559 3.907 3.727 0
DEC -0.313 0.338 -0.927 0.357
AEC 0.008 0.004 2.236 0.028
IgE (IU) 0.098 0.013 7.264 0

more variables with a large sample size would yield a better
prediction of results.

4. Discussion

Serum immunoglobulin E, eosinophils and other immune
cells are involved in the pathogenesis of atopic eczema. IgE
is a key molecule that can activate effector cells involved
in allergic inflammation.5 In our study, majority of atopic
eczema cases were males (66.4%). Another study also
found that atopic eczema has more male preponderance.7,8

The prevalence of atopic eczema has been increasing over
the past four decades in developed countries and also
in India.9–12Our study was a hospital based rather than
population-based, so the exact incidence of atopic eczema
in the community could not be estimated. The results
of the above study shows that there exists a significant
presence of AEC and Serum IgE levels in patients with
AE to assess their possible relationship to the severity of

the disease (SCORAD Index). Serum IgE levels in atopic
eczema patients were significantly higher than in healthy
controls and significantly correlated with SCORAD index
and Serum AEC levels. Both Serum IgE levels and AEC
levels correlate with clinical severity scores. These results
suggest that the values of serum IgE and AEC can be used
as a parameter of assessment of severity of activity of atopic
eczema and may support a plausible role of eosinophils and
eosinophils mediated cytokines in the pathogenesis of atopic
eczema.13–15

5. Conclusion

The present results may conclude that the clinical
activity of atopic eczema as recorded by the SCORAD
index can be used as a surrogate indicator of the
underlying systemic hemato-immunological abnormalities.
By avoiding expensive laboratory blood investigations
especially in resource poor settings of the community,
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relying on SCORAD index may help to choose appropriate
therapeutic modality in a particular patient and also helps to
predict the prognosis.
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