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Can Intestinal Fatty Acid Binding Protein (I-FABP)
Be A Marker in the Diagnosis of Abdominal Pathology?

FABP’nin intestinal Tipi (I-FABP) Abdominal Patolojilerin Tanisinda Belirte¢ Olabilir mi?

Ozlem UZUN,! Suha TURKMEN,? Umut ERYIGIT,2 Ahmet MENTESE,® Serdar TURKYILMAZ,*
Suleyman TUREDI,? Suleyman Caner KARAHAN,* Abdulkadir GUNDUZ?

'Department of Emergency Medicine, Bagcilar Training and Research Hospital, stanbul;

2Department of Emergency Medicine, Karadeniz Technical University Faculty of Medicine, Trabzon;

3Department of Biochemistry, Karadeniz Technical University Faculty of Medicine, Trabzon;

“Department of General Surgery, Karadeniz Technical University Faculty of Medicine, Trabzon;
*Department of Biochemistry, Ozel Yildizli Guven Hospital, Trabzon

SUMMARY

Objectives

Biochemical markers play an important role in the early diagnosis
of abdominal pain. This study aimed to investigate the diagnostic
value of intestinal type fatty acid binding protein (I-FABP) in pa-
tients with abdominal pathology.

Methods

This prospective and descriptive study was performed at the Uni-
versity Hospital Emergency Department. Serum |-FABP levels of
patients presenting with acute abdominal pain were measured at
time of admission and were compared with those of healthy indi-
viduals.

Results

The mean I-FABP level of the 171 patients enrolled in this study
was 170.1+543.4 pg/ml, while that of a healthy control group was
61.4+47.4 pg/ml. Although I-FABP levels were higher in the patient
group, this difference was not statistically significant (p>0.05).
However, I-FABP levels of patients with mesenteric ischemia and in-
tra-abdominal mass were significantly higher than those of healthy
individuals (p<0.05).

Conclusions

I-FABP levels that are evaluated at time of admission in patients
presenting with abdominal pain to the emergency department are
significantly higher in patients with mesenteric ischemia and intra-
abdominal mass than are those of healthy individuals.
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OZET

Amag

Biyokimyasal belirtegler karin agrisinin sebebinin erken tanisinda ol-
dukg¢a énemlidir. Bu cahismada FABP'nin intestinal tipinin (I-FABP) ab-
dominal patolojisi olan hastalarin ayirici tanisindaki degeri arastirildi.

Gereg ve Yontem

Mevcut ¢alisma tiniversite hastanesi acil servisinde ileriye yonelik ta-
nimlayici olarak ¢alisma gerceklestirildi. Karin agrisi sikayeti ile acil ser-
vise basvuran hastalarda basvuru aninda alinan serum érneklerinden
I-FABP degerlerine bakildi. Bulgular saghkli géndilliilerdeki diizeyler ile
karsilastirild.

Bulgular

Kayitl 171 hastada 6l¢iilen ortalama I-FABP seviyesi 170.1+543.4 pg/
ml olarak belirlendi. Saghkli géniilliilerde I-FABP seviyesi 61.4+47.4 pg/
ml olarak bulundu. Hasta grubunun I-FABP seviyeleri saglikl gondillii-
lere gére yiiksek olarak bulunmussa da, aradaki fark istatistiksel ola-
rak anlamli degildi (p>0.05). Basvuru aninda 6l¢iilen |-FABP seviyeleri
saglikli génidilliilerle kiyaslandiginda akut mezenter iskemide (AMI) ve
karinici kitle tespit edilen hastalarda istatistiksel olarak anlamli yiik-
sekti (p<0.05).

Sonug

Acil servise karin adrisi sikayeti ile basvuran hastalardan mezenter
iskemi ve karinigi kitle tanisi alan hastalarda basvuru aninda 6l¢iilen
serum |-FABP dederleri saglikli géniilliilere kiyaslandiginda anlamii
olarak yliksek bulunmustur.

Anahtar sézciikler: Karin agrisi; batinda kitle; I-FABP; mezenter iskemisi.
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Introduction

Biochemical markers can be easily obtained, are widely used,
and are becoming very important in the early diagnosis of
abdominal pathology. Specific biochemical markers have
been reported for several pathologies, including alanine
aminotransferase for hepatic injury and amylase for pan-
creatitis. Although several studies have been published
regarding this issue, several abdominal pathologies have no
specific biochemical markers. These previously published
studies include investigations regarding the diagnostic and
prognostic values of D-dimer, MMP-9, IMA, |-FABP, alpha glu-
tathione S transferase, D-lactate and S100 A8/A9 levels in
patients with abdominal pain.®?®

Fatty acid binding protein (FABP) is a small (12-15 kDa)
intracellular protein that increases in conditions such as
inflammation and ischemia. It plays a role in protecting
cells from the side effects of fatty acids and increases in
association with various pharmacological and pathophysi-
ological effects, such as ischemia.” Several types of FABP
have been described immunologically, including heart,
intestinal, liver, epidermal, muscle and adipocyte. Intesti-
nal FABP (I-FABP) is located exclusively in gastric epithe-
lial cells and intestinal mucosa."” Recently, Vermeulen et
al. reported that I-FABP levels increase significantly due to
intestinal ischemia after aortic surgery.'" Another study
by Relja et al. showed that I-FABP and liver FABP (L-FABP)
levels increase after abdominal trauma and are correlated
with the severity of abdominal tissue injury in patients
with polytrauma.t'?

The purpose of this study was to compare I-FABP levels in
patients admitted to the emergency department with ab-
dominal pain and who were preliminarily diagnosed with
abdominal pathology with I-FABP levels in a healthy control
group. This study was based on the hypothesis that I-FABP
may be a useful diagnostic marker in the differential diagno-
sis of abdominal pathology.

Materials and Methods

This prospective and descriptive study was performed with
patients who presented to our University Hospital Emer-
gency Department between June 2009 and June 2010
with abdominal pain and who were diagnosed with ab-
dominal pathology by emergency physicians and general
surgeons. Patients were diagnosed on the basis of physical
examination, ultrasonography and computerized tomogra-
phy. Patients with trauma (n=80), pain lasting longer than
48 hours (n=24), those who were younger than 18 years
(n=46), those who were unavailable for monitoring (n=13)
and those who declined to participate (n=23) were exclud-
ed from the study. The control group consisted of age and

gender matched healthy hospital employees with no his-
tory of abdominal pathology. Approval for this study was
obtained from the Ethics Committee of Karadeniz Technical
University, Turkey (2009-21). Patients enrolled in the study
were registered using a form that included demographic
data, written permission, and routine patient evaluation
data such as histories, physical examination results, bio-
chemical values and radiological results. Venous blood
specimens (10 cc) were taken from patients who presented
to the emergency department with abdominal pain in or-
der to measure serum |-FABP levels. Serum specimens ob-
tained by centrifugation at 3000 x g for 10 min were kept
at -20°C for a maximum of 6 months. Serum I-FABP levels
were measured simultaneously at the end of the collection
process.

Human serum |-FABP levels from patients and healthy indi-
viduals were measured using a commercial ELISA (Enzyme-
Linked Immunosorbent Assay kit; Hycult Biotech, the Neth-
erlands) kit according to the manufacturer’s instructions.
Absorbance values were measured using a VERSA max
tunable microplate reader (designed by Molecular Devices
in California, USA) at a wavelength of 450 nm. Results were
expressed as picograms/mL.

Data were analyzed using SPSS version 10.0. Standard devia-
tions of means and percentage frequency distributions were
used as descriptive statistics. Normal distributions were cal-
culated using the Kolmogorov-Smirnov test for numeric
data. Nonparametric data were analyzed using the Mann-
Whitney U test. The chi-square test was used for analyzing
nominal parameters.

The sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and optimal cut-off value of
I-FABP in patients presenting with abdominal pain were cal-
culated using a receiver operating curve (ROC) analysis. The
ROC analysis was used to determine the causes of abdomi-
nal pain for which the mean I-FABP levels were higher than
those in healthy individuals.

Results

Three hundred and one cases were enrolled in this study,
with 130 in the control group and 171 in the patient group.
The mean age of the patient group was 52+21 years (range:
18-92 years) and was 56+8 years for healthy individuals.

The mean I-FABP level in the 171 patients was 170.1£543.4
pg/ml and was 61.4+47.4 pg/ml in the 130 healthy volun-
teers. Although the I-FABP levels in the patient group were
higher than those in the healthy individuals, this difference
was not statistically significant (p>0.05).
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Table 1. I-FABP values of patients admitted to the
emergency department with abdominal pain
at the time of presentation

Definitive Diagnosis (n)

I-FABP levels pg/ml

(Mean£SD)
Nonspecific abdominal pain (n=51) 53.5+55.7
Appendicitis (n=11) 73.9+131.4
Gall bladder diseases (n=30) 290.8+708.5
lleus-volvulus (n=17) 130.8+221.9
Pancreatitis (n=14) 112.1£167.1
Mesenteric ischemia (n=7) 708.6+669.1*
Ovarian diseases (n=6) 129.3+261.2
Mass (n=15) 387.4+1380.2*%
Gastritis—peptic ulcer (n=2) 65.1+34.1
Urolithiasis nephrolithiasis (n=11) 40.7£32.1
Hernia (n=4) 76.6+97.3
Perforation (n=1) 438.1
Total Patient (n=171) 170.1+£543.3
Control (n=130) 61.4+47.4

*p<0.05 for mean I-FABP levels between the patient and control

groups.

The patients were definitively diagnosed as follows: 11
(6.4%) with appendicitis, 30 (17.5%) with gall bladder dis-
eases, 17 (9.9%) with ileus-volvulus, 14 (8.2%) with pan-
creatitis, 7 (4.1%) with mesenteric ischemia, 6 (3.5%) with

ovarian diseases, 15 (8.8%) with intra-abdominal mass, 2
(1.2%) with gastritis-peptic ulcer, 11 (6.4%) with nephroli-
thiasis-urolithiasis, 4 (2.3%) with herniation, 1 (0.6%) with
perforation and 51 (29.8%) with non-specific abdominal
pain.

The patients’ I-FABP levels were expressed as groups and
subgroups (Table 1). The average values for the acute mes-
enteric ischemia group and the intra-abdominal mass group
were 708.6+669.1 pg/ml and 387.4+1380.2 pg/ml, respec-
tively.

Our results show that the mesenteric ischemia and intra-ab-
dominal mass patients were the only patients whose I-FABP
levels were significantly higher than those of the healthy
individuals. In addition, the I-FABP levels of the mesenteric
ischemia patients were significantly higher than those of the
mass patients. I-FABP sensitivity, specificity and ROC curves
for NPV and PPV values were determined for these 2 diseas-
es, and these data are shown in Figures 1 and 2.

The optimum cut-off I-FABP levels for the mesenteric isch-
emia and intra-abdominal mass patients according to ROC
analysis as well as the sensitivity, specificity, NPV and PPV
values for these levels are shown in Table 2.

The mean I-FABP level of the 49 patients who underwent
surgery was 173.54387 pg/ml, and that of the 122 patients
who did not undergo surgery was 168.6516 pg/ml. The dif-
ference between these values was not statistically signifi-
cant (p>0.05).
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Figure 1. ROC curve of I-FABP values showing cut-off value, sensi-
tivity, and specificity for mesenteric ischemia patients.

Figure 2. ROC curve of I-FABP values showing cut-off value, sensi-
tivity, and specificity for mass patients.
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Table 2. Sensitivity, specificity, PPV and NPV values for patients with mesenteric ischemia and mass

AUC Cut-off Sensitivity Specificity PPV NPV

For mesenteric ischemia 0.755 144.9 71.4 94.6 41.7 98.4

For mass 0.695 14.7 60.0 83.8 30.0 94.8
Discussion phosphate levels in acute mesentery ischemia develops fol-

Abdominal pain can be simple, but it may also be associated
with life-threatening pathology. The early diagnosis of acute
abdominal pain in the emergency department is highly
important, especially for pathologies that may require sur-
gical intervention. The most common etiological causes of
abdominal pain are appendicitis, cholecystitis, small bowel
obstruction, urinary colic, peptic ulcer perforation, pancre-
atitis and diverticulitis."® In their review of abdominal pain,
Grundmann et al." reported that the most frequent cause
of acute abdominal pain was nonspecific abdominal pathol-
ogy (24%-44.3%), followed by appendicitis (15.9%-28.1%)
and biliary disease (2.9%-9.7%). Similarly, the most common
cause of acute abdominal pain in our study was nonspecific
abdominal pathology (29.8%), followed by gall bladder dis-
eases (17.5%), ileus-volvulus (9.9%), intra-abdominal mass
(8.8%), acute pancreatitis (8.2%), acute appendicitis (6.4%)
and mesenteric ischemia (4.1%). The breakdown of patient
groups in our study may be different from those previously
published because our study was performed in a tertiary
teaching and research hospital that works in co-ordination
with other institutions.

Both clinical findings and laboratory tests are often used for
diagnosing acute abdomen. White blood cell (WBC) count is
an important and oft-used laboratory parameter,' and D-
dimer is frequently used in the evaluation of patients with
acute abdominal pain."'® Studies have reported that MMP-9
levels are increased in patients with ureteral stones, acute
cholecystitis and intestinal obstructions.” Significantly el-
evated ischemia modified albumin (IMA) levels have also
been reported in mesenteric ischemia models.” Several re-
cent reviews have indicated that the most optimistic plasma
biomarkers are I-FABP, alpha-glutathione S-transferase and
D-lactate. I-FABP and alpha-glutathione S-transferase are lo-
calized in the mucosa of the small intestine. Since intestinal
injury during acute mesenteric ischemia begins at the intes-
tinal mucosa, these markers can potentially be used in the
early phase." In addition, I-FABP, alpha-glutathione S-trans-
ferase and CK-MB levels differed significantly from the con-
trol group in a suspected acute mesentery ischemia popu-
lation. Serum phosphate level has also been investigated
for the diagnosis of acute mesentery ischemia. Clinical and
experimental studies have shown that the increase in serum

lowing ischemia-related intestinal necrosis and widespread
cell death. Therefore, elevated serum phosphate is not a
suitable marker for the early diagnosis of acute mesentery
ischemia. However, it can be used as a prognostic indicator
as well as an indicator of irreversible intestinal necrosis.['s'

Evennett et al.™ reported that the most reliable plasma
markers for intestinal ischemia are I-FABP, which is present
in the mucosa of the small intestine, alpha-glutathione S-
transferase, and D-lactate, which is released from bacteria in
the intestinal lumen as a product of bacterial fermentation.
Another study showed that an alpha-glutathione S-transfer-
ase level <4 ng/ml has a 100% negative predictive value in
eliminating ischemic intestinal disease. The same study also
showed that the increase in alpha GST levels had a negative
predictive value of 92% in patients with suspected acute
mesentery ischemia. Bealer et al.” determined a diagnos-
tic value of ST00A8/A9 (calgranulin A/B) with 93% sensitivity
and 54% specificity in patients with suspected acute appen-
dicitis.

In a clinical study investigating the use of I-FABP as a marker
in acute abdomen cases, Kanda et al.?*?2 enrolled a total of
96 individuals. Of these, 13 were diagnosed pre-surgically
with ischemic intestinal disease (5 cases of mesenteric
ischemia and 8 of strangulated hernia), 48 had a diagnosis
of acute abdomen, and 35 served as healthy controls. This
study also reported significantly high I-FABP values (>100
ng/mL) in 5 cases with mesenteric ischemia.

Tolle et al.?® reported elevated B-FABP in renal cell carcino-
ma patients and recommended that wider series be inves-
tigated to determine whether B-FABP could act as a tumor
marker. Abdominal mass may cause ischemia, inflammation
and intestinal membrane cell destruction, which do not typ-
ically lead to elevated FABP. These secondary causes may be
assistant factors in these proteins being released into serum.

In our study with 171 patients and 130 healthy controls, the
mean |-FABP levels were 170 pg/ml in the patient group and
61 pg/mlin the control group. Although there was a consid-
erable numerical difference between these two means, this
difference was not significant. Among the abdominal pa-
thologies included in our study, I-FABP levels were only sig-
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nificantly higher in patients with acute mesenteric ischemia
and intra-abdominal mass when compared with the control
group. However, there were no significant differences be-
tween I-FABP values among subgroups (p>0.05).

Conclusions

Although average I-FABP levels of patients presenting to the
emergency department with abdominal pain at the time of
admission were higher than those of the healthy individuals,
this difference was not statistically significant. Serum |-FABP
levels of patients presenting with abdominal pain and diag-
nosed with mesenteric ischemia and intra-abdominal mass
were significantly higher when compared to those of the
healthy volunteers. Therefore, I-FABP levels may be used to
diagnose such fatal pathologies. Further studies with wider
series are needed in order to investigate the diagnostic val-
ue of I-FABP in patients with abdominal pain.

Limitation

The very low patient numbers in some of the subgroups
made it impossible to obtain reliable statistical data. There-
fore, I-FABP should be investigated in wider study groups.
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