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ABSTRACT

BACKGROUND: The aim of this study was to investigate the prognostic value of irisin by examining the serum level of this smooth
muscle protein in patients presenting at the emergency department (ED) with acute abdominal pain.

METHODS: This research was performed as a single-center, prospective, cross-sectional study. In all, 213 adult patients presenting
at the ED with acute abdominal pain and 140 healthy controls were enrolled. The serum irisin level was correlated with the leukocyte,
C-reactive protein, amylase, and creatine kinase values. The irisin level was compared between groups of those who were admitted or
discharged, and those who received surgical or medical treatment.

RESULTS: The mean irisin level of the 213 patients and the 140 controls was 6.81+3.17 mcg/mL vs. 5.69+2.08 mcg/mL. The
mean irisin value of the hospitalized patients (7.98£3.1 1 mcg/mL) was significantly higher than that of the discharged patient group
(6.38£3.09 mcg/mL) and the controls (control vs. discharged: p=0.202; control vs. hospitalized: p<0.001; discharged vs. hospitalized:
p=0.001). When compared with that of the control group, the irisin level was significantly higher in patients with gall bladder diseases,
urolithiasis, and acute appendicitis (p=0.001, p=0.007, p=0.007).

CONCLUSION: The serum irisin level in patients with abdominal pain may serve as a guide in diagnostic decision-making and deter-
mining the prognosis for cases of acute abdominal pain involving luminal obstruction in tubular intra-abdominal organs.

Keywords: Acute abdominal pain; emergency department; irisin; outcome.

INTRODUCTION

Patients with abdominal pain represent a group frequently
seen in the emergency department (ED). A differential diag-
nosis of a patient with acute abdominal pain is the duty and
responsibility of the emergency physician. Various markers
are useful. Laboratory test results, in addition to the patient’s

history and physical examination results, significantly facili-
tate diagnosis. New markers are also regularly announced,
and these can serve as guides in the diagnosis of abdominal
pain.l" Biochemical markers, such as D-dimer and C-reactive
protein (CRP), have been studied in the differential diagnosis
of patients with acute abdominal pain, particularly those re-
quiring surgical intervention, and these parameters have been
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reported to be potential markers of the need for surgery in
patients with undiagnosed acute abdominal pain.™

Irisin is recognized as an exercise hormone originating from
skeletal muscle.P! In addition to skeletal muscle, it is also pro-
duced in other sites, such as fat, the liver, the heart, and salivary
gland tissues.¥! Irisin is a version of the fibronectin type llI
domain-containing 5 (FNDCS5) protein, which regulates the re-
lease of irisin from muscle cells.”! The irisin precursor FNDC5
mRNA has been reported to be released from tissues such as
the ovaries, the adrenal gland, the vena cava, the kidney, the
urethra, the bladder, the liver, and the small intestines.[]

Bakal et al.”®! reported increased irisin levels in cases of acute
appendicitis (AA). The purpose of the present study was to
assess wWhether adding measurement of the blood irisin level
to the routine blood work-up would be useful in establishing
a diagnosis in patients presenting with acute abdominal pain.

MATERIALS AND METHODS

Study Design and Setting

This research was performed as a single-center, prospec-
tive, and cross-sectional study. Following receipt of ethics
committee approval (Haseki Training and Research Hospital
(2016/297), patients presenting at the ED with non-specific
acute abdominal pain were reviewed for inclusion in the
study. This hospital ED treats approximately 200,000 patients
a year. Approximately 2% of these patients present with ab-
dominal pain.

Participants

Patients aged |8 years or more and presenting at the ED
with acute abdominal pain ongoing for fewer than 7 days were
included in a 3-month study. The only eligibility criteria were
age and presentation with acute abdominal pain at the ED.
The participants were enrolled by the emergency physician
on duty based on the chief complaint. Pregnant patients, and
those determined to have liver failure, anorexia nervosa,
acute myocardial infarction (AMI) or ischemic heart disease,
metabolic syndrome, or diabetes mellitus, which might affect
blood irisin levels, and those under |8 years of age were ex-
cluded. A total of 140 healthy volunteers were also recruited
as a control group for the study.

Sex, age, weight, height, length of time of pain until presenta-
tion at the ED, and blood leukocyte, CRP, amylase, and crea-
tine kinase (CK) values of patients were recorded on patient
forms. The blood irisin level was expressed as microgram/
milliliter (mcg/mL) and the level observed in the patient and
control groups was compared. The patients were diagnosed
on the basis of anamnesis, physical examination, biochemi-
cal blood tests, and radiological imaging, as well as opera-
tion specimens collected from patients undergoing surgery
following the requisite consultations.
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Blood Irisin Measurements

Human irisin enzyme-linked immunosorbent assay kits (Cat-
alog No. CK-E90905; Hangzhou Eastbiopharm Co., Ltd.,
Hangzhou, China) were used to determine irisin levels, ac-
cording to the manufacturer’s instructions. Specimen ab-
sorbance was determined using a Biotek ELX800 microplate
reader (Biotek Instruments, Inc., Winooski, VT, USA) at a
wavelength of 450 nm. The results were expressed in pg/mL.
The minimum detectable level was 0.05 pg/mL.

Statistical Analysis

Statistical analysis was performed using SPSS for Windows,
Version 15.0 (SPSS Inc., Chicago, IL, USA) software. Descrip-
tive data were expressed as numbers and percentages for
categorical variables, and as mean, SD, minimum, maximum,
and median for numerical variables. Student’s t-test was used
for comparisons between 2 groups of numerical variables
when normal distribution conditions were established, and
the Mann-Whitney U test was applied when normal distri-
bution was not established. One-way analysis of variance and
the Kruskal-Wallis test were used for comparisons between
more than 2 groups. Subgroup analyses of comparisons of
more than 2 groups were performed using the Mann-Whit-
ney U test with a Bonferroni correction. Correlations be-
tween numerical variables were examined using Spearman
correlation analysis since parametric test conditions were not
established. P<0.05 was regarded as statistically significant.

The sample size was calculated to be of sufficient size to pre-
dict a small to medium-size effect in the difference of irisin
levels in 2 independent groups with an alpha-error of 0.05
and 95% power.

RESULTS

A total of 213 patients and a 140-member healthy control
group were included in the study. In all, 185 patients were
excluded for following reasons: pregnancy (n=16), liver failure
(n=7), anorexia nervosa (n=3), ischemic heart disease (n=35),
metabolic syndrome or diabetes mellitus (n=37), and those
who declined to participate in the study (n=85).

The patient group consisted of 119 men (55.9%) and 94
women (44.1%), with a mean age of 42.9+19.1 years (median:
40 years, range: 18-87 years). The control group consisted
of 74 men (52.9%) and 66 women (47.1%) with a mean age
of 44.7+18.8 years (median: 42 years, range: 18-87 years).
The mean length of time between the onset of pain and pre-
sentation at the ED was 22.6+14.8 hours (median: 24 hours,
range: 3-72 hours). The patients’ general characteristics and
parameter values are shown in Table I.

The mean leukocyte value in the patient group was

[1.423.1£4978.6 mm?3, the mean CRP level was 528.5+6179.1
mg/L, the mean amylase value was 117.6+£275.8 U/L, and the
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Table I. Patients’ general characteristics and laboratory values
n % Mean*SD Range/Median

Gender

Male 119 55.9

Female 94 44.1
Age (years) 42.9+19.1 18-87/40
Body mass index (kg/m?) 26.2+3.6 18.3-37.1/26.2
Pre-presentation pain duration (hours) 22.6+14.8 3-72/24
Leukocyte (mm?) 11.423.1+4978.6 3650-28.470/10.160
C-reactive protein (mg/L) 43.12+78.59 0.14-419.1/8.07
Amylase (U/L) 117.6+275.8 14.6-2411.1/63.1
Creatine kinase (U/L) 266.2+1569.4 11-22.767.6/96.9
Irisin (mcg/mL) 6.81+3.17 0.16—-13.59/6.47

mean CK value was 266.2+1569.4 U/L. The irisin level in the
patient group was significantly positively correlated with the
amylase value among the general characteristics and param-
eters (p=0.028). No statistically significant association was
determined with the leukocyte, CRP, or CK level (p=0.788,
p=0.200, and p=0.807, respectively).

The patients’ mean body mass index (BMI) was 26.2+3.6 kg/
m? (median: 26.2 kg/m?, range: 18.3-37.1 kg/m?). The mean
BMI among members of the control group was 25.5+3.4 kg/
m? (median: 25.6 kg/m?, range: 18.4-36.1 kg/m?). The differ-
ence between the mean BMI value of the patient and control
groups was not statistically significant (p=0.074).

The mean irisin value in the patient group was 6.8+3.2 mcg/
mL (range: 0.2—13.6 mcg/mL), compared with 5.7+2.1 mcg/
mL (range: 0.2—-10.5 mcg/mL) in the control group. The dif-
ference between the mean irisin level in the patient group and
the control group was statistically significant (p=0.005). How-
ever, no statistically significant difference was determined

in the mean irisin level when analyzed according to gender
(p=0.108) (Table 2, Fig. 1).

When the irisin level in the patient group was compared
with that of the control group, the irisin level in the patient
group was determined to be significantly higher in those with
AA (MeanzSD: 8.59+3.61 mcg/mL, range: 6.67-10.51 mcg/
mL), urolithiasis (Mean£SD: 7.55£3.07, range: 6.38-8.72) and
gallbladder subgroups (Mean+SD: 7.57+2.49, range: 6.51—
8.62) compared with the control group (p=0.007, p=0.007,
p=0.001). Diagnoses in the ED demonstrating prevalence and
irisin level are provided in Table 3 and Figure 2.

DISCUSSION

The blood irisin level of patients presenting with acute ab-
dominal pain was significantly higher compared with that of
the healthy control group in this study. Analysis of the di-
agnostic subgroups revealed that the blood irisin level was
higher in the patients with AA, biliary colic, and colic in the
urinary tract than in the control group. Higher blood levels
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Figure 1. Patients’ irisin values.
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Figure 2. Irisin values by patient group.
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Table 2. Distribution of patient and control group cases by gender and irisin level
Patients Control group P
n % MeantSD Range/Median n % MeantSD Range/Median
Gender
Male 119 55.9 74 52.9 0.108
Female 94 44.1 66 47.1
Irisin 6.81+3.17 0.16-13.59/6.47 5.69+2.08 0.18-10.54/5.78 0.005
Table 3. Diagnoses in the emergency department (in order of prevalence) and irisin level
Irisin
N % Mean SD Median 95% ClI Range
Control 140 5.69 2.08 5.78 5.34 6.04
Diagnosis Nonspecific 68 31.92 5.42 3.02 5.09 4.69 6.15
Urolithiasis 29 13.62 7.55 3.07 7.12 6.38 8.72
Gall bladder disease 24 11.27 7.57 2.49 7.31 6.51 8.62
Peptic ulcer 17 7.98 7.95 3.25 7.51 6.28 9.62
Acute appendicitis 16 751 8.59 3.6l 8.6l 6.67 10.51
Acute gastroenteritis 13 6.10 6.52 2.75 5.99 4.86 8.18
Ovarian disease 10 4.69 7.08 3.18 7.14 4.8l 9.36
lleus 6 282 9.04 346 8.93 5.41 12.67
Acute pancreatitis 6 2.82 6.00 1.63 6.40 4.29 772
Other 24 11.27 6.79 3.13 7.17 5.47 8.1
Gastrointestinal mass” 4 1.88 6.57 1.79 7.24
Hernia" 4 1.88 5.09 4.53 4.83
Small bowel disease” 4 1.88 6.35 3.24 6.02
Gl perforation” 3 1.41 6.54 2.29 7.59
Urinary infection” 3 1.41 5.73 1.76 5.80
Abdominal aortic aneurysm" I 0.47 12.43 = 12.43
Abdominal abscess” I 0.47 5.10 = 5.10
Splenic infarction” I 0.47 791 - 791
Familial Mediterranean fever” | 0.47 12.18 - 12.18
Mesenteric ischemia” I 0.47 11.42 = 11.42
Mesenteric lymphadenitis” | 0.47 5.01 - 5.01

*Included in the analysis as the “other” group. SD: Standard deviation; Cl: Confidence interval.

in patients with diseases involving narrowing or obstruction
of the tubular appendix vermiformis or the urinary or biliary
tract suggested that irisin may be a potential marker in the
diagnosis of these diseases. Bakal et al.l¥l investigated the irisin
level in blood, urine, and saliva in pediatric patients with AA.
They also used immunohistochemical methods to determine
the blood irisin level in diseased appendix vermiformis tissue.
Patients with AA had a higher irisin level compared with the
control group. When they followed up with these patients
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after surgery, they observed a dramatic drop in the irisin
level. They suggested that irisin together with an increase in
neutrophil level might be a good marker in cases of AA. The
results reported by Bakal et al. support our own research.
The blood irisin level in patients diagnosed with AA in our
study was higher than that of the control group.

Irisin level has thus far only been investigated in AA among
patients with acute abdominal pain, and ours is the first study
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to investigate irisin level in all types of non-traumatic acute
abdominal pain. The present study is valuable in terms of de-
termining that there were high blood irisin levels in biliary
colic and urolithiasis as well as AA. The determination of a
high blood irisin level in the pathology of organs with a tubu-
lar structure can assist with the exclusion of other etiological
causes of abdominal pain.

Blood irisin level has already been investigated in several dis-
eases. Numerous studies have linked it to muscle mass and
insulin resistance, leading to investigation of potential car-
diovascular effects. The potential influence in chronic kidney
failure, some cancers, metabolic disease, non-alcoholic liver
disease, and osteoporosis have also been examined; however,
irisin has been assessed more as a hormone than as a bio-
chemical marker.”! The present study indicates that irisin may
be a biochemical marker in some specific groups of condi-
tions featuring abdominal pain.

Aydin et al.l' investigated the irisin level in serum and saliva
in patients who experienced AMI. The serum and saliva levels
of irisin measured at the time of presentation and after 72
hours were elevated, while the CK and CK-MB levels were
decreased. They suggested that a low irisin level in the early
period might be used as a biomarker to support a diagno-
sis of AMI. An interesting aspect of that study is that, using
immunohistochemistry, they were able to demonstrate that
not only the striated muscle of the salivary glands, but also
the lumen, was able to secrete irisin. Their study is evidence
that some proteins can be produced in the salivary glands and
acinar cells.

The common feature of the structures of gastrointestinal, bil-
iary, and urinary tract organs is that they are tubular organs
with a smooth muscle structure.l''! The pathophysiology of
this diagnostic group of diseases associated with a high irisin
level included early luminal narrowing and obstruction in the
late phase. Distension occurring due to increasing hydrostatic
pressure in the proximal part following obstruction stimu-
lates tubular organ peristalsis.l'>'*] This smooth muscle mass
with increasing peristalsis can be postulated to give rise to
increased irisin production either itself, or through interac-
tion with other autocrine and endocrine organs under the
influence of inflammation caused by the obstruction.

Irisin was once thought to be released only by skeletal mus-
cle, but has since been shown to be secreted by other organs
as well.B4!16!7] risin release in tubular organ diseases may be
confirmed with additional immunohistochemical studies. In
the present study it was observed that the irisin level in cases
of peptic ulcer, a disease of the stomach, which is a tubular
organ and part of the gastrointestinal tract with a smooth
muscle wall, did not increase compared with the level of the
control group. This may have been a result of narrowing or
obstruction of the lumen not related to the physiopathology
of peptic ulcer.''®
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No single biomarker would be sufficient to distinguish the in-
flammatory condition of tubular organs (e.g., AA, renal colic)
per se. Nonetheless, the present findings suggest that irisin
may be useful in the differential diagnosis. Acar et al.l'! ex-
amined many variables, including serum leukocytes, lympho-
cytes, neutrophils, neutrophil-lymphocyte ratio, and mean
platelet volume, in the diagnosis of tubular organ inflamma-
tion. They suggested that these biomarkers could be useful
parameters to discriminate and diagnose these conditions,
since the level was often higher in those with AA or renal
colic than that seen in healthy controls. Similarly, the results
of the present research also suggest that the irisin value may
be useful in the specific diagnosis of patients with acute ab-
dominal conditions.

Limitations

The major limitation of this study is the small number of pa-
tients included in the sample. In addition, the group assessed
was limited only to adults with acute abdominal pain who
presented at the ED and was not further refined. Another
weakness of this study is that irisin levels were not evaluated
immunohistochemically. A further limitation is that the blood
irisin level was not monitored after our patients were admit-
ted to the ED. We think that future studies on the causes of
acute abdominal pain occurring due to tubular organ obstruc-
tion will test our findings.

Conclusion

In conclusion, the blood irisin level may be useful in the dif-
ferential diagnosis of diseases involving narrowing or obstruc-
tion of tubular organs in patients presenting at the ED with
acute abdominal pain.

Conflict of interest: None declared.
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Akut karin agrili hastalarda Irisin’in tanisal degeri: Bir 6n ¢alisma
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AMAC: Akut karin agrisi sikayeti ile acil servise miiracaat eden hastalarda diiz kas proteini Irisin’in serum diizeyini 6lgerek tanisal degerini arastirmak
amaciyla bu galisma yapildi.

GEREC VE YONTEM: Bu arastirma, tek merkezli, ileriye yonelik ve kesitsel bir calisma olarak yapildi. Akut karin agrisi sikayeti ile acil servise
basvuran 213 eriskin hasta ve 140 kisilik saglikli kontrol grubu dahil edildi. Serum irisin dlzeyleri, I6kosit, C-reaktif protein, amilaz ve kreatin kinaz
degerleri ile karsilastirildi. Serum irisin diizeyleri, yatisi yapilan ile taburcu olan ve cerrahi ile tibbi tedavi yapilan gruplar da kargilastirild.
BULGULAR: Calismaya dahil edilen 213 hasta ve 140 kontrol grubu ortalama Irisin diizeyleri 6.81%3.17 mcg/mL ve 5.69+2.08 mcg/mL idi. Has-
taneye yatirilan hastalarin ortalama Irisin degerleri (7.98£3.11 mcg/mL), taburcu edilen hastalarin (6.38%3.09 mcg/mL) ve kontrol grubu olgularin
Irisin degerlerinden (kontrol grubu — taburcu hasta grubu p=0.202) anlamli derecede ylksekti (kontrol grubu - hastaneye yatirilan grup p<0.001,
taburcu edilen grup - hastaneye yatirilan grup p=0.001). Kontrol grubu ile karsilastirildiginda, safra kesesi hastaliklar, Grolitiyazis ve akut apandisitte
irisin dlizeyleri anlamli olarak daha yiiksekti (p=0.001, p=0.007, p=0.007).

TARTISMA: Serum Irisin seviyeleri, diiz kas yapisi igeren karinici tiibiiler organlarin luminal obstriiksiyonu gelismis akut karin agrili hastalarda tani ve
prognoz belirlemede bir belirteg olarak kullanilabilir.

Anahtar sozclikler: Akut karin agrisi; acil servis; Irisin; sonug.
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