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Streszczenie

Wstep: Insulinopodobny czynnik wzrostu 1 (IGF-1), biatko wiazace insulinopodobny
czynnik wzrostu 2 (IGFBP-2) oraz biatko wigzace retinol 4 (RBP-4) sa zwigzane ze
zwigkszonym ryzykiem rozwoju nowotworow w tym gruczolakoraka trzustki (PDAC). IGF-1
1 IGFBP-2 sa bialkami nalezagcymi do osi IGF, ktora odgrywa znaczaca rolg¢ w rozwoju
zaburzen endokrynnych w przebiegu PDAC.

Celem badania byta ocena pozioméw stezen IGF-1, IGFBP-2, RBP-4 w surowicy pacjentow
znowo rozpoznanym PDAC, przewleklym zapaleniem trzustki (CP) oraz wsrod os6b
zdrowych stanowigcych grup¢ kontrolng. Dokonano réwniez oceny poziomu tych biatek
w aspekcie wspotwystepowania cukrzycy (DM).

Material i metody: Badaniem objeto 83 pacjentéw z CP, 92 chorych z PDAC i 20 os6b
z grupy kontrolnej. Stgzenia IGF-1, IGFBP-2, RBP-4 oszacowano za pomocg metody ELISA
(Corgenix UK Ltd R&D Systems). Protok6t badania zostal zatwierdzony przez Komisje
Bioetyki Uniwersytetu Medycznego w Lodzi.

Wyniki: U 43 chorych z PDAC poziom IGF-1 w surowicy byt istotnie wyzszy niz u 39
pacjentéw z CP (107,79+66,40 ng/ml vs 89,91£74,06 ng/ml, p<0,05). W grupie z CP i DM
stwierdzono obnizony poziom IGF-1 w stosunku do chorych, ktérzy mieli wytacznie CP
(51,33+24,30 ng/ml vs 108,42+82,39 ng/ml, p=0,01). Nizszy wynik uzyskano réwniez dla
me¢zczyzn z CP i DM niz wéréd mezczyzn z CP bez DM (58,05+32,44 ng/ml vs 98,79+79,47
ng/ml, p=0,05). Poziomy RBP-4 w surowicy, w grupach PDAC i CP nie r6znily si¢ znaczgco
od siebie.

Wsrdd 69 pacjentéw z PDAC stwierdzono istotnie nizszy sredni poziom IGF-1 w poréwnaniu
z grupg kontrolng (45,83+30,03 ng/ml vs 70,66+60,57 ng/ml, p<0,0001). U chorych z PDAC
sredni poziom IGFBP-2 byt istotnie wyzszy niz w grupie kontrolnej (225,06£86,37 ng/ml

vs 51,924£29,40 ng/ml, p<0,0001). Wyniki pokazuja, ze przy poziomie czutosci 0,01,



wskaznik IGF-1/IGFBP-2 nizszy niz 0,85 punktu wskazuje na obecno$¢ PDAC. Na tym
poziomie czutosci test ma swoistos¢ 0,097 (a=0,01, =0,097, IGF-1/IGFBP-2<0,85).

W badaniu z udziatem 92 pacjentéw z PDAC i 83 chorych z CP poziom IGF-1 w surowicy
byl znaczaco wyzszy w CP w poréwnaniu do PDAC (81,11£57,18 ng/ml vs 53,18+36,05
ng/ml, p=0,000041) i zaréwno pacjenci z CP, jak i z PDAC réznili si¢ od grupy kontrolnej
(81,11+57,18 ng/ml vs 70,66%16,57 ng/ml, p<0,00001 i 53,18+36,05 ng/ml vs 70,66+16,57
ng/ml, p=0,000027). Poziom IGF-1 w CP bez DM byl wyzszy niz stezenie IGF-1 w PDAC
bez DM (91,13£65,48 ng/ml vs 54,75+40,41 ng/ml, p=0,0002). Wsrdd pacjentéw z CP i DM,
poziom IGF-1 byt rowniez wyzszy w stosunku do chorych z PDAC i DM (62,20+32,38 ng/ml
vs 48,45+24 88 ng/ml, p=0,049). Poziom IGFBP-2 w surowicy byt istotnie wyzszy w grupie
z CP niz wsrdd pacjentow z PDAC (512,42+299,77 ng/ml vs 301,59+190,36 ng/ml,
p=0,000082). W CP i PDAC poziom IGFBP-2 byt znaczaco podwyzszony w poréwnaniu
z grupg kontrolng (512,424+299,77 ng/ml vs 51,92+29,40 ng ml, p<0,00001 i 301,59+190,36
ng/ml vs 51,92+29.40 ng/ml, p<0,00001). IGFBP-2 w CP bez DM byl réwniez wyzszy niz
u 0s6b z PDAC bez DM (559,39+281,43 vs 296,53%£196,93, p=0,00001).

Whioski: Cukrzyca zostata zdiagnozowana u ponad 1/3 pacjentéw z CP i PDAC. U ponad
potowy chorych z rakiem trzustki byla to cukrzyca $§wiezo wykryta ze $rednim czasem
trwania 6 miesigcy. Chorzy z PDAC wykazujg obnizony poziom biatka IGF-1 w poréwnaniu
do pacjentow z CP i grupa kontrolng. Wspdtwystepowanie cukrzycy dodatkowo obniza
poziom biatka IGF-1 w grupach pacjentow z CP i PDAC. Wyzsze stezenia IGFBP-2
wystepuja u chorych z CP w poréwnaniu z PDAC. Nasze wyniki pokazuja, ze iloraz IGF-1 do
IGFBP-2 < 0,85 moze by¢ silnym wskaznikiem PDAC. Wysokie st¢zenie RBP-4 nie jest
natomiast specyficzne dla raka trzustki i nie wydaje si¢ by¢ uzytecznym biomarkerem w jego

diagnostyce.



Abstract

Background/Objectives: Insulin-like growth factor 1 (IGF-1), insulin-like growth factor 2
binding protein (IGFBP-2) and retinol 4 binding protein (RBP-4) are associated with
an increased risk of cancer development including pancreatic adenocarcinoma (PDAC). IGF-1
and IGFBP-2 proteins belong to the IGF axis, which plays a significant role in the
development of endocrine disorders in the course of PDAC.

The aim of this study was to evaluate the serum concentrations levels of IGF-1, IGFBP-2,
RBP-4 in patients with newly diagnosed pancreatic adenocarcinoma (PDAC), chronic
pancreatitis (CP) and control group with healthy subjects. Their values in diabetes (DM) were
also assessed.

Material and methods: The study included 83 patients with CP, 92 subjects with PDAC and
20 from control group. The concentrations of IGF-1, IGFBP-2, RBP-4 were estimated by
means of ELISA (Corgenix UK Ltd R&D Systems). The study protocol was approved by the
Bioethics Committee at the Medical University of Lodz in Poland.

Results: In 43 PDAC subjects the serum IGF-1 level was significantly higher than in 39
patients with CP (107,79£66,40 ng/ml vs 89,91£74,06 ng/ml, p<0,05). The group with both
CP and DM was noted to have a significantly lower level of IGF-1 compared with those who
only had CP (51,334£24,30 ng/ml vs 108,42+82,39 ng/ml, p=0,01). The same, lower result was
obtained for men with and without DM (58,05+32,44 ng/ml vs 98,79+79,47 ng/ml, p=0,05).
As regards the serum level of RBP-4, the PDAC and CP groups were not significantly
different from each other.

The group consisting of 69 PDAC subjects have significantly lower mean serum IGF-1 level
compared to controls (45,83+30,03 ng/ml vs 70,66+60,57 ng/ml, p<0,0001). In contrast, in
PDAC the mean IGFBP-2 level was significantly higher compared to the control group

(225,06%£86,37 ng/ml vs 51,92429.40 ng/ml, p<0,0001). The results show that at the



0,01 sensitivity level, IGF-1/IGFBP-2 ratio lower than 0,85 points indicates PDAC presence.
At this level of sensitivity the test has the specificity of 0,097, (a=0,01, B=0,097, IGF-
1/IGFBP-2 <0,85).

In the study with 92 patients with PDAC and 83 subjects with CP, the serum IGF-1 level was
significantly higher in CP compared to PDAC (81,11£57,18 ng/ml vs 53,18+36,05 ng/ml,
p=0,000041), and both CP and PDAC patients were different from controls (81,11£57,18
ng/ml vs 70,66+16,57 ng/ml, p<0,00001 and 53,18+36,05 ng/ml vs 70,66+16,57 ng/ml,
p=0,000027). The IGF-1 level in CP without DM was higher than IGF-1 in PDAC without
DM (91,13+£65,48 ng/ml vs 54,75+40,41 ng/ml, p=0,0002). Among subjects with CP and DM
the IGF-1 was also higher in comparison to these with PDAC and DM (62,20+32,38 ng/ml
vs 48,45+24,88 ng/ml, p=0,049). The serum IGFBP-2 level was significantly higher in CP
group compared to PDAC (512,424+299,77 ng/ml vs 301,59+190,36 ng/ml, p=0,000082). In
CP and PDAC patients the IGFBP-2 serum level was significantly higher than in the control
group (512,42+299,77 ng/ml vs 51,92429,40 ng/ml, p<0,00001 and 301,59+190,36 ng/ml
vs 51,92+£29,40 ng/ml, p<0,00001). IGFBP-2 in CP without DM was also higher among
patients with PDAC and without DM (559,394+281,43 ng/ml vs 296,53+196,93 ng/ml,
p=0,00001).

Conclusions: Diabetes has been diagnosed in over 1/3 of members of CP and PDAC groups.
In more than a half of patients with pancreatic cancer, diabetes was newly detected with
an average duration of six months. Subjects with PDAC report reduced IGF-1 protein levels
compared to patients with CP and control. The co-occurrence of diabetes further reduces the
level of IGF-1 protein in groups with CP and PDAC. Higher levels of IGFBP-2
concentrations are observed in patients with CP compared to those with PDAC. Our

comparative results show that the ratio of IGF-1 to IGFBP-2 < 0,85 can be a strong PDAC



indicator. High levels of RBP-4 are not specific to pancreatic cancer and may not be a useful

biomarker in its diagnosis.



