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ABSTRACT

Objective: The objective of this study was to assess the predictive value of serum level of interleukin 31 (IL31) in diagnosis of osteoporosis (OP) in
postmenopausal women.

Methods: This case-control study was conducted on 80 individuals, 50 of them with postmenopausal OP diagnosed using dual X-ray absorptiometry
study, and the other 30 were healthy postmenopausal female controls. Serum level of IL31 was measured using enzyme-linked immunosorbent assay
technique in both groups.

Results: The mean age of patients was 65.3+4.8 years and controls was 61.1+3.9 years. Mean serum IL31 level was significantly higher among
postmenopausal patients with OP compared to healthy controls (83.5+34.2 vs. 34.9+7.3ng/ml, p<0.05). The optimum cutoff value of serum IL31 that
can differentiate between patients with OP in postmenopausal women from controls was >44.51 ng/ml with perfect positive predictive value (PPV)
(100%), very high accuracy of 92.5%, 88% sensitivity, 100% specificity, and negative predictive value (NPV) 83.3%.

Conclusions: Serum IL31 level was significantly higher in postmenopausal osteoporotic women compared to healthy controls. It was a valid measure
with high accuracy and perfect PPV and specificity, high sensitivity, and NPV. It can be used to confirm the diagnosis of OP in postmenopausal women.
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INTRODUCTION

Osteoporosis (OP) is a disease characterized by low bone mass and
microarchitectures destruction of bone tissue, leading to bone fragility
and increased risk of fracture [1]. Postmenopausal OP is a common bone
disorder in postmenopausal women and is caused primarily by estrogen
deficiency resulting from menopause [2]. Due to its prevalence worldwide,
OP is considered a serious public health concern [3]. In Iraq, the prevalence
of OP in Iragi postmenopausal women is 22.8% [4]. The underlying
mechanism of OP is an imbalance between bone resorption and bone
formation [5]. Interestingly, immune cells, mainly activated T-lymphocytes
and antigen-presenting cells, can also express RANKL, therefore, influencing
bone remodeling, both directly and through cytokine production [6]. For
example, interleukin (IL)-6, IL-17, tumor necrosis factor-a, and interferon-y
promote bone loss by favoring osteoclast production and inhibiting
osteoblast differentiation [7,8]. Other cytokines, such as IL-4, IL-12, and
IL-33, are strong suppressors of osteoclast differentiation and inhibit bone
loss [9,10]. In addition, many of these cytokines have pleiotropic functions
and their role in bone remodeling is cell type and concentration dependent
and also influenced by the variable cytokine network involved in different
physiological and pathological conditions [11].

Local production of eicosanoids and IL is thought to participate in
the regulation of bone turnover, and excess or reduced production of
these mediators may underlie the development of OP [11]. This study
was conducted to assess serum level of IL 31 in postmenopausal
osteoporotic patient and healthy control and to determine optimal
cutoff value for IL31 to differentiate between study groups.

METHODS

Study design
This case-control study was conducted at the Rheumatology
Consultation Clinic of Baghdad Teaching Hospital/Medical City from

July 2016 to November 2016. Ethical permission to conduct the research
was obtained from rheumatology unit/department of medicine and a
signed consent was taken from each participant.

Participants

Atotal of 50 Iragi postmenopausal female’s patients with OP diagnosed by
dual X-ray absorptiometry (DXA) spine and DXA hip which was diagnosed
by rheumatologist according to the current criteria of the World Health
Organization [12]. Females ages ranged from 55 to 76 years. Another 30
healthy volunteer female’s subjects were taken as controls. They have no
OP by DXA study and non-significant medical history.

Data collection

Full history was taken and complete clinical examination was done
for all participants in the study. Data collected included age, weight,
height, body mass index (BMI), smoking status, and the recent relevant
investigations were recorded inform of C-reactive protein and erythrocyte
sedimentation rate. None of the studied participants had pathologies
causing secondary OP or took drugs that could affect bone metabolism.

Measurements

4 ml of venous blood sample was obtained from each subject and
collected in a non-heparinized plain tube, then centrifuged at 1800x g
for 10 min to separate serum. The obtained serum labeled and stored
at -20°C until use, no preservative was added. IL31 was detected
by enzyme-linked immunosorbent assay technique at immunology
department/teaching laboratories.

Statistical analysis

Statistical analysis was done using the Statistical Package for the Social
Sciences version 20 IMB. Anderson-Darling normality test was used
to test the distribution of variables by a Minitab version 17 software.
Continuous variables were reported as mean * standard deviation
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when normally distributed. Categorical variables were presented as
numbers and percentages. Difference between normally distributed
continuous variables was done using independent t-test (Student’s
test). Difference between categorical variables was measured using
Chi-square test. The optimum cutoff value of serum IL31 was calculated
using receiver operating curve with its validity parameters (sensitivity,
specificity, accuracy, positive predictive value [PPV], and negative
predictive value). p<0.05 was considered statistically significant.

RESULTS

The mean age of patients was 65.3+4.8 years and for controls
was 61.1+3.9 years (p<0.001). Mean BMI for patients was
29.9+4.1 kg/m? and for controls was 28.9+2.7 kg/m? (p=0.180). Other
baseline characteristics are shown in Table 1.

The mean serum IL31 was significantly higher in postmenopausal
woman compared to healthy controls (83.5+34.2 vs. 34.9+7.3, p<0.001)
as shown in Fig. 1.

Serum IL31 was excellent test to differentiate between postmenopausal
women with OP and healthy controls (area under the curve [AUC]=0.93,
95 confidence interval [CI]=0.85-0.975, p<0.001). Furthermore, at the
optimum cutoff value >44.51 ng/L, s. IL31 showed highest accuracy of
92.5% with perfect PPV and specificity of 100% and high sensitivity
of 88% and NPP of 83.3%. This indicates that the test is excellent test
to predict woman with postmenopausal OP and confirm the Dx with
100% as shown in Fig. 2.

DISCUSSION

OP and associated fractures are an important cause of mortality
and morbidity [13]. Early diagnosis and treatment can reduce
postmenopausal fracture risk and its complications [14].

This study assessed the predictive value of s. IL31 in diagnosis of OP in
postmenopausal woman. It showed that serum IL31 was excellent test
to differentiate between postmenopausal women with OP and healthy
controls with high accuracy and perfect PPV and specificity and high
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Fig. 1: Serum interleukin-31 in patients with osteoporosis and
controls
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sensitivity and NPP. This is clinically important and may indicate that
the test is excellent test to predict woman with postmenopausal OP
and confirm the diagnosis with 100%. The possible explanation of high
serum IL-31 that we found in the postmenopausal osteoporotic patients
might be related to the increased release of this cytokine by senescence
inflammatory immune cells, and this could, therefore, contribute to
the development of full-blown OP. The elevated IL-31 expression could
enhance bone resorption through the induction of chemokines and
pro-inflammatory osteoclastogenic cytokines, which subsequently lead
to the recruitment of osteoclast precursors from the bone marrow, their
differentiation, and activation [15].

The current study showed that the mean serum IL31 was significantly
higher in postmenopausal woman with OP compared to healthy controls
(83.5+34.2vs.34.9+7.3, p<0.001). Moreover, serum IL31 was a valid test
to differentiate between postmenopausal women with OP and healthy
controls (AUC=0.93, 95 CI=0.85-0.975, p<0.001). Furthermore, at the
optimum cutoff value >44.51 ng/L, serum IL31 showed highest accuracy
of 92.5% with perfect PPV and specificity of 100% and high sensitivity
of 88% and NPP of 83.3%. Similar finding reported by Ginaldi et al. [15]
who demonstrated the increase of IL-31 serum levels in postmenopausal
women with decreased bone mineral density. However, the current study
reported for the 1 time the predictive diagnostic validity parameters of
serum IL31 in postmenopausal women with OP.

Several other studies showed that IL-31 stimulated secretion of pro-
inflammatory osteoclastogenic cytokines, chemokines, and matrix
metalloproteinases, all of which are implicated in differentiation,
recruitment, and function of osteoclasts and are, therefore, key
mediators of bone remodeling during aging [16-20].

The main limitation of this study is the small number of patients and
controls and short duration of the study. Furthermore, we did not
evaluate the severity of OP and whether serum IL31 correlates with it.
This can be solved by a larger study size and longer duration. In spite
of that, this study was the first study that evaluated validity of serum
IL31 in diagnosis of OP in postmenopausal Iraqi women with strong
inclusion and exclusion criteria.

CONCLUSION

Serum level of IL31 was significantly higher in patients with
postmenopausal OP compared to healthy controls and was excellent
valid test to predict OP in postmenopausal women with high accuracy
and perfect PPV and specificity and high sensitivity and NPP. This
suggests that serum IL31 might be used for early diagnosis and
prevention of OP and subsequent better treatment.
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Table 1: Clinical and anthropometric characteristics in the study group

Variables Controls=30
Age years, mean+SD 61.1+3.9
BMI Kg/m? mean+SD 28.9+2.7
Smoking status, n (%) 6 (20.0%)
ESR mm, mean+SD 14.1+6.7
Positive CRP, n (%) 3 (10%)

Osteoporotic=50 p value

65.3+4.8 <0.001 (Significant)
29.9+4.1 0.180

24 (48.0%) 0.012 (Significant)
21.6%8.0 <0.001 (Significant)
14 (28%) 0.057

SD: Standard deviation, n: Number, BMI: Body mass index, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein
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Fig. 2: Receiver operating characteristic test for serum

interleukin 31 as a test to differentiate between postmenopausal

women with osteoporosis and controls
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