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1. ABBREVIATIONS

ACE
ACR
APC
ARB
CAl
CD
CDAI
CRC
CRF
DM
ESR
GAVE
GIT
H-B
HCT
HPLC
hs-CRP
HT
IBD
IT
MAU
MDRD
OPP
PLT
RBC
TG
TL
uc
WBC

angiotensin-converting enzyme
albumin-creatinine ratio

argon plasma coagulation
angiotensin Il receptor blocker
Colitis Activity Index

Crohn’s disease

Crohn’s Disease Activity Index
colorectal cancer

chronic renal failure

diabetes mellitus

erythrocyte sedimentation rate
gastric antral vascular ectasia
gastrointestinal tract
Harvey-Bradshaw

hematocrit

high-performance liquid chromatography
high-sensitivity C reactive protein
hypertension

inflammatory bowel disease
immunoturbidimetry
microalbuminuria

Modification of Diet in Renal Disease
oetrogen-progesteron product
platelet count

red blood cell

triglyceride

telangiectatic lesion

ulcerative colitis

white blood cell



2. INTRODUCTION AND AIMS

1. For clinicians, estimation of activity in inflamnway bowel disease (IBD) represents a
difficult problem. In previous studies, urinary athin determined by an immunological
method (immunoturbidimetry /IT/) has been found®a useful and simple marker of IBD
activity. We aimed to compare urinary albumin exore by means of a new high-
performance liquid chromatography (HPLC) method &hdh both groups of IBD patients
(Crohn’s disease /CD/ and ulcerative colitis /U&y to find associations of these parameters
with clinical activity of the disease.

2. Microalbuminuria (MAU) is an early marker of dialmebhephropathy. It has been proved to
be a risk factor for atherosclerosis, for cardicwar diseases and mortality. It also predicts
all-cause mortality. In previous studies, increas#ftlminuria has also been detected in
individuals with different locations of cancers.erl was no correlation between MAU and
colorectal cancer (CRC) at all. We aimed to ingzg# the urinary albumin of the patients
with CRC by means of two different methodologieb éhd HPLC) and to find correlations
between the results and the stage of CRC.

3. Gastric antral vascular ectasia (GAVE) as a vascukdformation is a rare cause of upper
gastrointestinal bleeding. It is an important drikgion because it can cause an occult chronic
or severe acute bleeding. In the most cases itbeaseen in cirrhotic patients but it is also
more common in patients with chronic renal failul€RF) together with isolated
telangiectatic lesions (TL). The most reliable tne@nt method is argon plasma coagulation
(APC). We aimed to investigate the prevalence ofVBAto describe its appearance in

patients with CRF and its therapy using oestrogeggsteron product (OPP).



3. PATIENTS AND METHODS

1. We studied207 outpatients with IBD (107 with CD, 100 with UB¢tween August 2007
and September 2008. The diagnosis of IBD was aoefir on the basis of endoscopy and
histology. We excluded patients who suffered frommedses, conditions or were using
medications which can modify the rate of urinatyushin excretion. After selection, a cross-
sectional study with 60 CD patients and with 57 phlfients was performed and these patients
were treated by usual treatment in IBD. As controlne specimens were obtained from 22
healthy medical students and health care profeskiaolunteers. Routine laboratory
measurements and first morning urine samples agsmlpy means of IT and HPLC were

carried out.

2. We studied54 patients with newly-diagnosed CRC between Sdmen?007 and
September 2009. The diagnosis of CRC was confirmedhe basis of endoscopy and
histology. We excluded patients who suffered frorsedses, conditions and were using
medications which can modify the urinary albumircrexion. We did not exclude patients
with diabetes mellitus (DM), and/or with hypertemsi(HT) and patients were treating with
angiotensin-converting enzyme (ACE) inhibitors, iatensin Il receptor blockers (ARB)
and/or diuretics. Finally a study with 38 CRC patse was performed. As controls, 36
volunteers were examined who were adjusted for Bjé, HT and also for taking ACE
inhibitors, ARB and diuretics. Routine laboratoryeasurements and first morning urine
samples analyses by means of IT and HPLC weresdaonit.

3. We analyzed the data of 8783 patients who undervantupper gastrointestinal
endoscopical examination between 1996 and 2008 dg¥ermined the number of patients
with CRF and GAVE and summarized the observatioitis @PPs.



4. RESULTS

1. Patients with CD and UC had significantly highebuahin-creatinine ratio (ACR)
determined by IT and HPLC than did the healthy mdsat(p<0.05).

In CD, HPLC-ACR was significantly higher than IT-RCn the active and inactive groups,
as well (p<0.01). Using both IT and HPLC, higherRR@as measured in patients with active
CD compared with patients with inactive CD (p<0.01) addition, inactive patients
(classified according to the Crohn’s Disease Attiimdex /CDAI/ and the modified Harvey-
Bradshaw /H-B/ Activity Index) had higher albumirau(measured either with HPLC or IT)
than controls (p<0.001 for all). ROC curve analyses carried out to select an appropriate
cut-off value to predict likelihood of the clinicdisease activity. These cut-off values were
determined for IT-ACR and also for HPLC-ACR (IT-AGR men was 0.37 mg/mmol, in
women 1.62 mg/mmol, HPLC-ACR in men 2.46 mg/mmpolwiomen 5.30 mg/mmol) and
their sensitivity and specificity were identifiedrfthe modified H-B Activity Index and
CDAI.

In patients with UC, only IT-ACR was significanttygher in patients with active compared
to inactive UC diseases as judged by the modifiel Activity Index (p<0.01). HPLC-ACR
did not differ between active and inactive casefie/grouping UC patients according to
activity upon the Colitis Activity Index (CAIl), neier IT- nor HPLC-ACR differ between
active and inactive cases, but by using the HPL@aaksignificantly higher ACR could be
detected compared to IT-ACR in both disease agtistores (the modified H-B Activity
Index and CAl) (p<0.01).

The correlations between HPLC-ACR and disease idaratas not significant neither in CD
nor in UC. Similarly, no correlation was found beem MAU and disease extent (Montreal
E) in UC. On the other hand, in CD, significantretation was detected between MAU and
disease extent (Montreal L). Patients with Montigalhad higher HPLC-ACR [8.51 (4.29-
12.58) mg/mmol] compared to Montreal L1 [3.59 (3490) mg/mmol] or L2 [1.90 (1.63-
2.36) mg/mmol] [p<0.01 for both, data given as med25-75 percentile)]. Only five patients
had L4 i.e. upper gastrointestinal tract (GIT) niestation, these patients tended to have
higher albuminuria than patients without upper @Gl&nifestation, but the difference was not
statistically significant.

In CD, we found significant correlations between U@PACR and some inflammatory
markers i.e. white blood cell (WBC) count (r=0.2%% 0.047) and erythrocyte sedimentation
rate (ESR) (r=0.262; p= 0.047). The correlationnaetn HPLC-ACR and high-sensitivity C



reactive protein (hs-CRP) was not significant. I€,Uhere was no significant correlation
between HPLC-ACR and the above markers of systerfianmation.

Stepwise linear regression analysis was carriedropatients with CD to find predictors of
clinical activity scores (the modified H-B Activitindex and CDAI). We tested a model
including duration of disease, platelet count (PLWBC, ESR, hs-CRP, urinary IT-ACR,
and urinary HPLC-ACR as independent variables &wedmodified H-B Activity Index as a
dependent variable. Independent predictors of tbdiftred H-B Activity Index were duration
of disease, hs-CRP and urinary HPLC-ACR (adjustefl.562; duration of disease: 3=0.542,
p<0.001; hs-CRP: 3=0.423, p=0.001; urinary HPLC-ABR0.269, p=0.036). We also tested
the same linear regression model using CDAI agpemtient variable. Independent predictors
of the CDAI were duration of disease, hs-CRP aridany HPLC-ACR (adjusted?+0.511;
duration of disease: 3=0.536, p<0.001; hs-CRP: 32H0.p=0.010; urinary HPLC-ACR:
3=0.284, p=0.036). In addition, stepwise linearasgion analysis with the suspected activity
markers was carried out in patients with CD to forddictors of clinical activity scores. We
tested a model including HPLC-ACR, ESR, hs-CRP, WBLT as independent variables and
the modified H-B Activity Index as a dependent whte. Independent predictor of the
modified H-B Activity Index was HPLC-ACR (adjustet=0.202; p<0.001). We also tested
the same linear regression model including IT-ACESR, hs-CRP, WBC, PLT as
independent variables and the modified H-B Activitydex as a dependent variable.
Independent predictor of the modified H-B Activitydex was IT-ACR (adjusted=+0.123;
p<0.017). When we tested a model including HPLC-AORACR, ESR, hs-CRP, WBC and
PLT as independent variables, independent predadttre modified H-B Activity Index was
HPLC-ACR (adjusted®~0.252; p=0.001). When we searched for the indegrenptedictor of
CDAI, we tested a model including HPLC-ACR, ESR,GRP, WBC, PLT as independent
variables. Independent predictor of the CDAI wad BFACR (adjusted #0.307; p=0.001).
We also tested a linear regression model includingCR, ESR, hs-CRP, WBC, PLT as
independent variables and the CDAI as a dependamidble. Independent predictor of the
CDAI was IT-ACR (adjusted®0.234; p=0.015). When we tested a model includinth
HPLC-ACR and IT-ACR beneath ESR, hs-CRP, WBC and Rk independent variables,
independent predictor of the CDAI was HPLC-ACR (&tipd f=0.342; p=0.003).

No similar analysis was carried out in UC patieasswe found no significant correlations
between urinary HPLC-ACR, IT-ACR and clinical scare



2. Patients with CRC had significantly higher ACR detmed by IT and HPLC than did the
controls adjusted for age, DM, HT, taking ACE intobs, ARB and diuretics (p<0.05).
HPLC-ACR was significantly higher than IT-ACR intmats with CRC and in controls as
well (p<0.01).

There were no correlations between ACR measurédreitith HPLC or IT and the stage of
CRC or between ACR measured either with HPLC orahd carcinoembrional antigen,
CA19-9, ESR, hs-CRP, serum hemoglobin, iron, tensf, transferrin saturation, ferritin,
aspartate aminotransferase, alanine aminotransferbectate dehydrogenase, alkaline
phosphatase, gamma-glutamyl transpeptidase, taitdip, albumin, total cholesterol, HDL-
cholesterol, creatinine, estimated glomerulardilon calculated by the Modification of Diet
in Renal Disease (MDRD) formula. In patients witRC significant correlations could be
detected between IT-ACR and red blood cell (RBQ)ntqr=-0.546; p=0.001), hematocrit
(HCT) (r=-0.389; p=0.030) anblood urea nitrogen (r=0.368; p=0.042), as welladidition,
significant correlations were present between HRACR and RBC count (r=-0.456;
p=0.009), LDL-cholesterol (r=-0.411; p=0.022) amiylyceride (TG) (r=-0.524; p=0.002)
serum level The correlation between ACR and RBC count was ieddpnt from age, renal
function, iron, transferrin, transferrin saturatiand ferritin level. There was no correlation
between RBC count and renal function, serum iraellevitamin B12 level, and hs-CRP.
Significant correlations could be detected betwR&C count and both MAU and folic acid
level (r=0.340; p=0.042).

Stepwise linear regression analysis was carriedropatients with CRC. We tested a model
including HCT, RBC count and renal function as ipeledent variables and the IT-ACR as a
dependent variable. Independent predictor of IT-A€& RBC countf=-0.540; p=0.002).
We also tested a linear regression model using RBGnt, LDL-cholesterol, TG and
phosphate as independent variables and the HPLC-#sC&Rkdependent variable. Independent
predictor of HPLC-ACR was TP€-0.466; p=0.014).

3. In our clinic, 8783 patients underwent an uppeitrgagestinal endoscopical examination
between 1996 and 2008. Out of these cases, 1&matiere diagnosed with GAVE (0.2%).
This date is similar to the international prevakedata. Four of the 14 patients had CRF. Two
patients were treated with APC, two patients witAM&E and diffuse localized TLs were
treated with OPP which successfully decreased |thedliransfusion demand.



5. DISCUSSION

1. MAU can be a marker of disease activity in IBD. Tdause of MAU in IBD can be the
increased citokin level provoked by systhemic imitaation. The increased citokin level can
result in increased glomerular permeability. Uslmgth IT and HPLC, higher ACR was
measured in patients with CD compared with healtbjunteers, and higher ACR was
measured in patients with active compared withtimacCD. Measurement of albuminuria
using HPLC is a more sensitive method detecting disease activity in CD than the
immunological method (IT). Above the IT- and HPLGR cut off values calculated by
means of ROC curve analysis the likelihood of th@cal disease activity is high.

In UC, ACR is not a good marker of disease activnly IT-ACR was significantly higher
in patients with active compared to inactive UCedses as judged by the modified H-B
Activity Index. Measurement of albuminuria using IHP is a more sensitive method
detecting the disease activity also in UC thannmaunological method (IT).

The correlation between HPLC-ACR and disease duratias not significant neither in CD
nor in UC. Similarly, no correlation was found beem MAU and disease extent in UC. On
the other hand, significant correlation was detktietween MAU and disease extent in CD.
In CD, we found a significant correlation betweeRPU€C-ACR and some inflammatory
markers i.e. WBC count and ESR. The correlationveeh HPLC-ACR and hs-CRP in CD
was not significant. In UC, there was no significaarrelation between HPLC-ACR and the
above markers of systemic inflammation.

In CD, by means of stepwise linear regression amahlyhen it included duration of disease,
PLT, WBC, ESR, hs-CRP, urinary IT-ACR, and urinadPLC-ACR as independent
variables and the modified H-B Activity Index as dependent variable, independent
predictors of the modified H-B Activity Index wedriration of disease, hs-CRP and urinary
HPLC-ACR. When we also tested the same linear ssgye model using CDAI as a
dependent variable, independent predictors of thAlQvere duration of disease, hs-CRP and
urinary HPLC-ACR. When we tested a model includifigr, WBC, ESR, hs-CRP, urinary
IT-ACR and urinary HPLC-ACR as independent variabsd both activity indices (the
modified H-B Activity Index and CDAI) as dependerdriables, independent predictors of
the activity indices were urinary HPLC-ACR and ITGR. No similar analysis was carried
out in UC patients as we found no significant catien between urinary HPLC-ACR, IT-

ACR and clinical scores.



2. MAU can be a sensitive marker of CRC without anyreation with the stage of the
disease. Measurement of albuminuria using HPLC nsoge sensitive method detecting the
CRC than the immunological method (IT). We testedaalel including HCT, RBC count and
renal function as independent variables and thACR as a dependent variable. Independent
predictor of IT-ACR was RBC count. We also testelihaar regression model using RBC
count, LDL-cholesterol, TG and phosphate as indépenvariables and the HPLC-ACR as a
dependent variable. Independent predictor of HPIECRAvas TG.

We found no correlation between MAU and classioammatory markers in patients with
CRC, which means that in these patients developrmeMAU does not only depend on

inflammatory mechanisms.

3. GAVE as a vascular malformation is a rare causgppkr gastrointestinal bleeding. It is an
important lesion because it can cause an occutnahior severe acute bleeding. This lesion is
relatively common in patients with CRF. In theséiguds this lesion can be seen with diffuse
TLs and OPP can be used (instead of endoscopicdabargical methods) to reduce blood

transfusion demand.



6. THESES

1/1. We justified that microalbuminuria is a simple amkeful marker in disease activity of
Crohn’s disease.

1/2. In Crohn’s disease, we found a significant correfatoetween microalbuminuria and
disease extent, but no correlation can be foundvd®t microalbuminuria and disease
duration.

1/3. We found that high-performance liquid chromatogsapls more sensitive than
immunological method in detection of disease afgtiof inflammatory bowel diseases.

2/1. We justified that microalbuminuria is a sensitivarker of the presence of colorectal
cancer.

2/2.We detected no correlation between microalbuminami the stage of colorectal cancer.
2/3. We found that high-performance liquid chromatogsapls more sensitive than
immunological method in detecting of microalbumiaun colorectal cancer.

3/1. We found that gastric antral vascular ectasia affidseé localised teleangiectatic lesions
in patients with chronic renal failure can be sssfaly treated by means of oestrogen-

progesteron products. They can reduce the bloodftraion demand.

10



7. PUBLICATIONS OF THE AUTHOR
1. Publications on which the theses were based

In English

l. N. Szigeti L. Markd, GA. Molnér, Gy. Fabian, J. Cseh, M. MshM. Figler, A. Kiraly, T.
Készegi, |. Wittmann: Microalbuminuria in inflammayor bowel diseases using
immunoturbidimetry and high-performance liquid amatography. ActaGastroenterol Belg
2009; 72: 394-40)(Impact Factor: 0,832)

Il. G. Fabian,N. Szigeti T. Kovéacs, J. Nagy: An unusual multiplex cause sekere
gastrointestinal bleeding in a haemodialypatient.Nephrol Dial Transplant 2000; 15:
1869-1871(Impact Factor: 2,056)

lll. N. Szigeti, G. Fabian, L. Czirjak: Fatal scleroderma renaigrcaused by gastrointestinal
bleeding in a patient with scleroderm@jdgren’'s syndrome and primary biliary cirrhosis
overlap. JEADV 2002; 16: 276-27@mpact Factor: 1,021)

Hungarian

IV. Szigeti N, Fabian Gy, LaszI6 T, Wittmann I: Melanosis coh. kéros, természetes
nyalkahartyafesték é&egitheti a kis méngétvastagbél-adenomak felismerését. Magyar Belorv
Arch 2007; 60: 545-547.

V. Szigeti N Kovacs T, Degrell P, Fabidn Gy, Wittmann |, Nagy Szekunder IgA-
nephropathia gasztroenterolégiai betegségekbenHéti2007; 148: 313-318.

VI. Szigeti N, Marké L, Molnar GA, Fabian Gy, Cseh J, Figler Kiraly A, Kdszegi T,
Wittmann I Microalbuminuria  kronikus  gyulladdsos éllretegségekben. Az
immunturbidimetrias és a nagy felbontasu folyadekiatografias modszer 6sszehasonlitasa
Crohn-betegekben és colitis ulcerosaban szdikiesh. Magyar Belorv Arch 2009; 62: 26-
33.

11



VII. Szigeti N, Marko L, Molnar GA, Cseh J, Mohas M, Mikolas E§¥egi T, Fabian Gy,
Figler M, Kirdly A, Wittmann |: Microalbuminuria wisgalata nagyteljesitméhy
folyadékkromatografids (HPLC) és immunturbidimedri§lT) maodszerrel gyulladdsos
bélbetegekben. Hypertonia és Nephrologia 2008SB2: 238 (ABSZTRAKT)

VIIl. Szigeti N, Molnar GA, Marké L, Fabian Gy, Cseh J, Mérei A itiiann I
Microalbuminuria colorectalis carcinomaban. MagBatorv Arch 2009; 62: 460-465.

IX. Szigeti N, Fabian Gy, Laszl6 T, Mérei A, Wittmann |: Ritkaérzésforras a fels
emészirendszerber— a gordgdinnyegyomor. Magyar Belorv Arch 2009; $29-134.

X. Szigeti N Tévari E, Kovacs T, Laszlo T, Fabian Gy: A goriiggyegyomor, mint a
gastrointestinalis vérvesztés ritka okasikeres hormonterapia. Orv Hetil. 2001; 142: 1007-
10009.

XIl. Szigeti N, Fabian Gy, Tévari E, Baranyay F, Czirjdk L: Goérimgge gyomor €s
vashianyos anaemia sclerodermas betegben. MagydorvBeArch 1998; S1: 22.
(ABSZTRAKT)

Xll. Nagy Zs, Kovacs T, Fabian Gyzigeti N Nagy J: Gorogdinnye gyomor okozta
kronikus vérzés uraemias betegben. Hypertonia éphfgbgia 1998; S2: 104.
(ABSZTRAKT)

2. Other publications of the author
In English or German
Publications

N. Szigeti E. Fehér, G. Fabian: Zum Tod fuhrende Osteonmlbei einer alteren Kranken.
Dtsch Med Wochenschr 2003; 128: 2644-2G#@pact Factor: 0,678)

12



L. Marko, J. Cseh, T. &szegi, Z. Szabd, GA. Molnar, M. Mohds, Szigeti I. Wittmann:
Storage at -80°C decreases the concentration ofC-tRdtected urinary albumin: possible
mechanisms and implications. J Nephrol 2009; 22:8%.(Impact Factor: 1,211)

M. Mohas,N. Szigeti,L. Markd, GA. Molnar, J. Cseh, B. Laczy, M. TamasHK. Balla, M.
Kappelmayer, L. Wagner, Z. Wagner, B. Csiky, J. Wag Wittmann: Serum total LDL
activity and LDH-2 isozyme in nephrotic syndromeadikey Blood Press Res 2008; 31: 47-
54.(Impact Factor: 1,268)

N. Szigeti G. Fabian, T. Tornéczky, B. Hunyady, |. Wittmanhtyperplastic and
inflammatory fibroid polypoid lesions of the storhac€Case Report and a Mini Review. HMJ
2008; 2: 105-115.

Abstracts

T. Szelestei, T. Vad)\. Szigeti P. Degrell, T. Berki, P. Sarlos, I. Wittmann,Nagy, T.
Kovacs: Anti-saccharomyces cerevisiae antibodiesraised in IgA nephropathy. Nephrol
Dial Transplant 2007; 22 (S6): 28%mpact Factor: 3,167)

Hungarian
Publications
Szigeti N Horvath OP, Kassai G, Gomoéri E, Fabian Gy: Grarisl sejtes tumor a

nyelbcssben. Orv Hetil 2001; 142: 733-735.

Szigeti N Fabian Gy, Goméri E, Czirjak L: Barrett-oesophmgaisztémas sclerosisban. Orv
Hetil 2001; 142: 671-674.

Szigeti N Fabian Gy: Az életmisség romlasdhoz vezetmakacs csuklas— sikeres
gyogyszeres kezelés. Orv Hetil 2005; 146: 2117-2119

Somogyvéri K, Bako P, Jarai $zigeti N Szokasostol eltéen készitett percutan endoscopos

gastrostoma fej-nyakdaganatos betegeken. Fil-gegye2007; 53: 13-17.

13



Szigeti N Fabian Gy, Tornéczky T, Hunyady B, Wittmann |: gyomor polipjairél egy
hyperplasticus és egy inflammatoricus fibroid elvZas kapcsan. Orv Hetil 2008; 149: 257-
263.

Tatrai L, Lelovics Zs, Fekete I5zigeti N,Figler M: A mikrotapanyagok fogyasztasi szokasai
gyulladasos bélbetegeknél. Uj Diéta, 2008; 3-4: 2-4

Fekete KSzigeti N Lelovics Zs, Tatrai L, Figler Maria: Crohn-bet&géplalkozasi szokasai.
Uj Diéta, 2008; 3-4: 4-7.

Lelovics Zs,Szigeti N Figler M: Gyulladasos bélbetegek mikrotapanyagitbte és pétlasa.
Studium&Practicum, 2008; 2: 26-27.

Lelovics Zs, Tétrai L, Fekete KSzigeti N Figler M: A gyulladasos bélbetegek éhezés nélkdli
elokészitése vastagbéltikrozésre. Nagy AP, Schmidt L, Varga A (szerk.): Nemzetkozi
ILCO Konferencia 2009-es valogatott, lektoralt tmmanyai. Kaposvar. Magyar ILCO
Szovetseg, 2009; 80-84.

Abstracts

Markd L, Cseh J, Kszegi T, Szabd Z, Molnar GA, Mohas Mbzigeti N Szijarto I.,
Wittmann I A HPLC-vel mérhét vizelet albumin mennyisége a -80°C-os tarolas rsora
jelentbsen csokken. Lehetséges mechanizmusok és kovethgzkné Hypertonia és
Nephrologia 2008; 12 (S5): 222.

Lelovics Zs, Fekete KSzigeti N Tatrai L, Figler M: Az éhezés nélkili colonoscpi
elokészitése IBD-ben. FIGAMU 2009 - Magyar Gasztromibégiai Tarsasag Fiatal
Gasztroenterolégusok Munkacsoportjanak (FIGAMUKdngresszusa (Balatonalmadi, 2009.
aprilis 3-5.) 53-54.

Book chapter
Fabian GySzigeti N A percutan endoscopos gastrostoma édihényei. In: Szondataplalas

ma, 2000-ben. Szerk.: Mézsik Gy, Figler M, TerjgnAkadémiai Kiado, Budapest, 2000; 50-
65.

14



