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Objective: To investigate the association of serum
sphingosine-1-phosphate with forced expiratory
volume and absolute eosinophil countin asthmatic
patients.

Methodology: In this cross sectional comparative
study, 36 Asthmatic patients and 36 non-asthmatic
healthy adults as control were selected through
convenient sampling. Forced Expiratory Volume
(FEV1), Absolute Eosinophil Count (AEC) and
serum Sphingosine-1-phosphate (S1P) of all
patients and control were measured.

Results: Mean FEV1 value of asthmatics
(49.30+14.79) was significantly lower than mean
FEV1 value (92.845.9) of controls, while mean
AEC (0.231£0.1) and S1P (1942.74+ 426.30) were
significantly higher in asthmatic patients than

mean AEC (0.07+0.02) and S1P (940.44+210.9)
of controls (p=0.001). Serum S1P levels in
asthmatic patients were negatively associated
with FEV1 (r* =-0.808), while, serum S1P levels
were positively associated with AEC (r*~ 0.674) in
asthmatic group. Area under the curve in ROC
analysis was 0.98, cut off value of S1P with 91.7%
sensitivity and 83.1% specificity was 1251 nmol/L
forasthma.

Conclusion: Serum S1P levels were negatively
associated with the FEV1 and positively
associated with ACE. (Rawal Med J 202;45:771-
774).

Keywords: Asthma, eosinophil, inflammation,
sphingosine-1-phosphate.

INTRODUCTION

Bronchial asthma is a common chronic
inflammatory disease of respiratory tract.' It is
associated with hyper responsiveness of airways
and leads to repeated attacks of chest tightness,
wheezing, breathlessness and coughing, specially at
night and morning.” It is caused by the accumulation
of inflammatory cells such as eosinophil and mast
cells in airways.’ It is diagnosed with clinical history
and impaired lung function test according to
severity of asthma.’ According to National Asthma
Education and Prevention Program (NAEPP),
asthma is classified as intermittent, mild persistent,
moderate persistent and severe persistent based on
the individual's symptoms and spirometer data.
Symptoms included in the classification are
daytime symptoms and nighttime awakenings.’
About 0.3 billion asthmatic patients are present all
over the world.’ Its prevalence increases by 50%
every decade,” and 100 million new cases will be
added to this population by 2025." Asthma
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prevalence has been found to vary from 0.7 to
11.9% across Asia.” The prevalence of asthma in
Pakistan is 4.3% in adults."” Forced Expiratory
Volume (FEV1), serum IgE levels, eosinophil
counts, Fractional Exhaled Nitric Oxide (FENO)
levels, and sputum eosinophil's counts are used to
diagnose asthma."

Eosinophil count (EOS) can reflect the degree of
airway inflammation in acute asthma attacks and
FEV1 Is an indicator of airways obstruction.”"
Sphingosine-1-phosphate (S1P) is a bioactive
sphingolipid metabolite that plays important roles in
allergic responses, including asthma and
anaphylaxis, the incidence of which is rising
worldwide especially in industrialized urban
populations.” Studies show that S1P is associated
with airway inflammation during asthma attacks."”
This study aimed to explore the association of S1P
with FEV1 (a marker of air ways obstruction in
asthma) and absolute eosinophil count (a marker of
air way inflammation) in asthmatic patients.
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METHODOLGY

This cross sectional study was conducted at Asia
Diagnostic Center, Islamabad, Pakistan with the
collaboration of Pulmonology Clinic Sahiwal from
January to August 2019 after getting approval from
Ethical Approval Committee of Medical Lab
Technology Department, University of Haripur.
Sample size was calculated by a formula for
comparison of two means. * Calculated Sample size
was 36 for each group. Thus, total of 72 participants
from 18 to 65 years of age group were enrolled in
present study by convenient sampling. Those with
the history of parasitic infection, chronic obstructive
lung disease and allergic reactions were excluded
from the study.

FEV1 were performed and blood samples were
collected in EDTA while gel tube for the analysis of
Absolute eosinophil count (AEC) and S1P. AEC
was performed on BC 5000 Mindary a five part
differential hematology analyzer. S1P levels were
performed by using SIP ELISA Kits from My Bio
Source and readings were obtained at 450nm by bio
rad micro plate reader model 680.

Statistical Analysis: SPSS version 22 was used for
data analysis. Independent t-test was used to
compare values of FEV1, ACE and SIP. p<0.05 was
considered significant.

RESULTS

Out of 72 participants, 36 were controls and 36 were
asthmatics. Among total, 37 were males and 35 were
females of 18 to 65 years of age group. Comparison
of FEV1, SIP and AEC between control and
asthmatic patients was performed by independent t-
test (Table 1). FEVI1, ACE and S1P were
significantly different in asthmatic patients as
compared to controls (p<0.001).

Table 1. Comparison of FEV1, S1P and AEC in controls
and asthma patients.

Variable Groups |N| Mean Std. P-
Deviation | Value

FEV1 Control [36] 92.8056 | 5.90796 |<0.001
Asthmatic| 36| 49.3056 | 14.47129

Absolute Control [36]| .0700 .02084 |[<0.001

Eosinophil Count| Asthmatic|36| .2336 .10556

S1P Control |36 940.4444 {210.92307( <0.001
Asthmatic|36(1942.7222(426.30965

772

Fig 1. Correlation of SIPto FEV1.
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Fig 2. Correlation of SIPto AEC.
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Fig 3. ROC analysis of S1P.
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S1P showed significant negative association with
FEV1, which indicates that with increase of airways
blockage, the levels of S1P are increased and
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correlation between marker of airways blockage
(FEV1) and S1P was -0.80 (Fig. 1). SIP showed
positive association with AEC, which indicates that
with increase of airways inflammation, the levels of
S1P were increased and correlation between marker
of airways inflammation (AEC) and S1P was 0.67
(Fig. 2). Area under the curve in ROC analysis was
0.98, cut off value of S1P with 91.7% sensitivity and
83.1% specificity was 1251 nmol/L for the
diagnosis of asthma (Fig. 3).

DISCUSSION

Wheezing, shortness of breath, chest tightness or
cough are the clinical features of asthma.'”” Asthma is
currently diagnosed with clinical features as well as
the lung function test s (FEV 1) and with the markers
of airways inflammation like IgE and Eosinophil
count. FEV1 is considered as good diagnostic tool
for assessment of airway obstruction in asthma."
This study was a little effort to contribute in asthma
diagnostic tools by purposing S1P as a diagnostic
marker of asthma. Serum S1P levels were
performed in asthmatic patients along with FEV1
and Absolute Eosinophil Count. All the test
parameters were significantly different in asthmatic
patients as compared to controls."* A study
conducted by Zhao et al provided the findings that
serum S1P level and peripheral blood EOS in
different degree asthma groups were significantly
increased, and FEV1 were decreased significantly
and with asthma exacerbations, serum S1P levels
and peripheral blood EOS were gradually
increased.”

Similarly, in our study AEC and serum S1P levels in
asthmatic patients were significantly higher with
p<0.001. Several studies have shown that S1P is an
important inflammatory mediator in the
development of asthma and it play an important role
in the disease mechanism.*'"" It is clear that the level
of SIP in the blood is highly expressed in acute
asthmatic patients, as observed in our study."*
Serum S1P levels showed strong negative
correlation (R= 0.889) with FEV1 in our study,
similar association was observed by Zhao et al.”
They observed correlation coefficient 0.81. S1P
participates in the pathogeneses of asthma by
degranulation of mast cell and inducing stress fiber
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formation in bronchial smooth muscles cells leading
to airway hyper responsiveness.” As asthma
worsens, FEV1 gradually decreases.” We observed
that patients having more episode of wheezing,
shortness of breath, chest tightness had decreased
FEV1 while blood eosinophil count and S1P levels
were high. S1P levels in our study were positively
correlated with AEC with the correlation coefficient
0.67, which shows that S1P is also associated with
airway inflammation.

ROC curve analysis was also performed in our study
to find the cut of value of S1P to differentiate the
asthmatic from controls. Area under the curve in
ROC analysis was 0.98. Serum level of S1P at 1251
nmol/L has 91.7% sensitivity and 83.1 % specificity
for the diagnosis of asthma. In other study, it was
purposed 1181 with 88.2% sensitivity and 88%
specificity."”

This study was conducted without gradation of
patients according to severity level of asthma and
patients were not tested for atopic and non-atopic
state. A detailed study should be conducted with
large sample size and proper grouping of patients
according to atopic and non-atopic state as well as
severity level of asthma to find more reliable results.

CONCLUSION

In this study we found that S1P levels were
significantly higher in asthmatic patients and it was
positively associated with absolute eosinophil count
and negatively associated with forced expiratory
volume.
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