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The study of relationships of urea and bilirubin blood levels in patients with Helicobacter pylori associated gastroduodenal
pathology (HP-aGDP) has the considerable relevance for clinicians, since these indicators represent the status and function of
the gastroduodenal zone.

The aim of this study was to estimate changes of bilirubin and urea blood levels in patients with HP-aGDP before and after treatment.

Materials and methods. Our study has included 59 patients of the main group with different HP-aGDP and 44 patients of the control
group with community-acquired pneumonia (CAP).

Results. In patients with HP-aGDP the doubly severe reduction of urea concentration was observed in significantly greater number of
patients, while half of the patients in the controls had an increase of its level by 10.4 %. The bilirubin concentration decrease was more
pronounced (37.1 % vs. 3.5 %) and significant (P < 0.05) in patients with HP-aGDP. Its rate depended on the dynamics of urea exactly in
patients with HP-aGDP and it was more pronounced in case of urea reduction (P < 0.05). Thus, the revealed association of bilirubin and
urea levels changes, namely their decrease owing to the treatment, was inherent only to patients with HP-aGDP unlike to the patients with
CAD. We also determined the involvement of lipid, carbohydrate and protein metabolism, electrolytes, composition of blood in the pro-
cesses of local and systemic inflammation caused by HP and its relationship with adaptive reactions, which generally depended on other
individual characteristics of patients in the study group (age, duration of disease, ulcer size, etc.).

Conclusions. The monitoring of urea and bilirubin blood levels in patients especially with HP-aGDP during the eradication has a specific
diagnostic and prognostic value. The bilirubin level in such cases reflects the severity of cholestasis, inflammatory lesions of the duodenal
mucosa, comorbid hepatobiliary disease, while the urea level reduction may be an additional criterion of efficacy of HP eradication.

AiarHocTHYHe 3HaYeHHA BU3HAUEHHA BMICTy CEYOBUHM Ta 6inipy6iHy KpoBi
B NaujieHTiB i3 XBOpo6aMu racTpoAyoA€HaAbHOI 30HU

I. B. XXakyH, 0. 0. Copokonya, A. M. Ctpinbuyk, 3. M. Kirt, M. O. KoHapaTiok

BuBYeHHs B3aeMO3B'sI3kiB YMICTy ce4oBMHM Ta GinipybiHy kposi B naujieHTiB i3 HP-aGDP mae iCToTHe 3HaueHHst Ans KNiHiuucTis,
OCKiNbKW Lii MOKa3HWKM BifbWBaOTb CTaH i OyHKLi0 OpraHiB racTpoayofeHanbHOI 30HK, iXHi 3MiHW MOXYTb MaTW BaroMe 3HayeHHs!
B OL|iHIOBaHHI CTaHy NogibHUX naLieHTiB.

MeTa po60TH — OLiHIOBaHHS 3MiH BMICTY GinipyBiHy 11 CE4YOBMHM KPOBI, iHLLIMX NapameTpiB MeTaboniamy, NoKasHWKIB KpoBi 40 Ta
nicns nikyBaHHs nauieHTis i3 HP-aGDP.

Marepianu Ta MeToaum. [locnimkeHHs BKIto4ano 59 nauieHTiB 0CHOBHOI rpynik 3 pisHummn HP-aGDP i 44 ocobu koHTponbHOI rpyni 3 CAP.

Pesyniratu. [lnHamika 3miH piBHSt Ce4OBWHM KpoBi B navjeHTiB i3 HP-aGDP i nauieHTis i3 CAP 3HauHO BigpisHsanach: yagivi HinbLu
BUPaXKEHE 3HKEHHSI KOHLIEHTPALLii CE40BMHM criocTepiranock Yy BinbLLOi KiNbKOCTi NaLiEHTIB OCHOBHOI rpynk, B TO Yac K y MOMOBUHM
naLyieHTiB KOHTPOMBHOI IPynK Bi3Ha4anoch 36inbLueHHs i piBHa Ha 10,4 %. 3HukeHHst koHUeHTpaLi GinipyBiHy 6yno BupaxeHiLmMm
(37,1 % npotu 3,5 %) Ta icToTHiLwmMm (p < 0.05) y nauienTiB i3 HP-aGDP, Hix y KOHTPOnbHiiA rpyni. CTyniHb 10r0 3HKEHHS 3anexas
Bif AMHaMiK1 BMICTY ce4oBUHW came y xBopwuX i3 HP-aGDP: BiH 6yB BUpaXeHiLLMM y BUNaAKy 3HWKEHHS piBHSA ce4qoBuHm (p < 0.05).
Omxe, BUsIBNEHa acoLjiaLyist 3viH ymicTy Binipy6iHy Ta CE40BIHM KPOB, @ Came iXHE 3HVDKEHHS! BHACTILOK NikyBaHHS, MpUTamMaHHe Tinbki
navjientam i3 HP-aGDP Ha sigmiHy Bia navjieHTis i3 CAP, Lo CBigYMTb NPO 3any4eHiCTb a30THOrO MeTaboniamy Ta (hyHKLIA NediHkv B
naToreHesi Ljei Ho3onorii. Hamu Takox BUSIBNeHa 3amnyyeHicTb XUPOBOro, ByrneBOAHOMO Ta GinkoBoro 06MiHy, enekTponiTie, cknaay,
pyHKLUIT KPOBI [O NPOLIECIB MICLIEBOTO Ta CUCTEMHOIO 3ananeHrHs, Lo BuknvkaHe HP, oro B3aeMo3B’s30k i3 peakuismu aganTalii, Wo
3aranom iCTOTHO 3anexarno Bif iHLUUX iHAMBIBYanbHUX XapaKTEPUCTUK NaLliEHTIB OCHOBHOI rpynu (Bik, TpMBanicTb XBOPO6M, po3mip
BMPa3koBOro AehekTy TOLLO).

BucHoBkuM. MoHiTOpUWHT piBHIB ce40BWHY Ta BinipybiHy kpoBi came B nawieHTis i3 HP-aGDP npotsirom epagukadii Mae cneumdiyxe
[JiarHoCTUYHe Ta NPOrHOCTUYHE 3HaYeHHs1. PiBeHb BinipyGiHy B Takux BUNaZKax NoKasye TsHKKICTb XONEecTady, 3ananbHOoro ypaxeHHs
CNW30B0i 06OMNOHKW ABAHaALATUNAMNOI KULLKW, aKTyanbHICTb CynyTHLOI renatobiniapHoi naTonorii, BOAHOUAC SK 3HUKEHHS PiBHSI
CeY0BUHM Moxe ByTu [oAaTKOBUM KpUTEpieM edpeKTUBHOCTI epagukadii HP.

AnarHocTueckoe 3HaueHHe onpeAeneHUA COAEPKaHUA MOYEBHHbI U GUAMPYOUHA KPOBU
Yy NauUeHToB ¢ 60AE3HAMU racTpoAyOAEHaAbHOW 30HbI

W. B. XXakyH, E. A. Copokonya, A. H. CTpuabuyk, 3. M. Kut, M. A. KoHapaTiok

113y4eHme B3aMMoCBsi3elt ypoBHe MOYeBIHbI 1 Grunnpy6uHa kposw y naumeHToB ¢ HP-aGDP umeer cyLlecTBeHHOe 3HaueHue Ans
KIMHULWCTOB, TaK KaK 3TV NoKa3aTenm oTpaxatoT COCTOSIHUE U (hyHKLIMIO OPraHOB racTpoayoLeHasibHOM 30HbI, UX U3MEHEHUS MOTyT
“MeTb BOMbLUIOE 3HaYEHME B OLIEHKE COCTOSIHUS NaLMEHTOB.
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Llenb paboTbl — oLeHKa 13MeHeHui copepxkatng 61unnpyGrHa n Mo4eBIHbI KPOBU, APYriX NapameTpos MeTabonmama v nokasa-  3anopoxckuit

Teren KpoBu A0 ¥ Nocne neyeHust nauyeHTos ¢ HP-aGDP. MeAULMHCKUM
)KypHaa. - 2017. -

Marepuansl n metogbl. Viccnenosanve Bkmtodano 59 naumeHToB OCHOBHOW rpynnbl ¢ pasnuuHbiMm HP-aGDP v 44 nauueHta  T.19, Ne 6(105). -
C.758-763

KOHTpOnbHoi rpynnbl ¢ CAP.

Pesynktarthl. [lnHaMmuka U3MeHeHUI KOHLEHTpaLmm MOYeBUHbI KpoBy Y naumeHToB ¢ HP-aGDP v nauventoB ¢ CAP 3HaumTensHo
oTnnYanach: BaBoe Goree BbIPaKEHHOE CHKEHUE ee CoaepKaHus Habnoaanoch y 3HauMTeNbHO GoMbLLEro Yncna nauneHToB
OCHOBHOVA rpynnbl, B TO BPEMS Kak Y NOSIOBUHbI MaLeHTOB KOHTPOMBHOM rpynnbl ONpeaensinock yeenuyerve ee yposHsi Ha 10,4 %.
CHWXeHme KoHLeHTpaummn 6unnpybuHa 6bino 6onee BbipaxeHHbIM (37,1 % npoTus 3,5 %) 1 goctoBepHsIM (p < 0,05) y naumeHToB
¢ HP-aGDP, 4em B KOHTPOIbHOW rpynne. BolpaXeHHOCTb CHIDKeHUst BunmpybirHa 3aBrcena oT AMHaMVKW COLEepKaHNsi MOYEBUHbI
UMEHHO Y 6onbHbIX ¢ HP-aGDP: 0HO Gbino 6onee BhipaKeHHBIM B CIy4ae CHKEHS YPOBHS MOYeBMHBI (p < 0,05). Takum obpasom,
BbISIBNEHHAs accouuaumns U3MEHeHN coaepxaHns bunmpybrHa v MOYEBUHbI, @ MIMEHHO MX CHUXEHME B pe3yrbTate fieveHus,
npucyLLe Tonbko nauneHtam ¢ HP-aGDP B otinume ot nauneHToB ¢ CAP, 4To CBUAETENLCTBYET O BOBMEYEHHOCTM a30THOMO MeTa-
6onm3ama 1 yHKLMIA NeveHm B naToreHese AaHHON Ho3omorun. Hamu Takke obHapyeHa BOBNEYEHHOCTb KUPOBOTO, YIMEeBOAHOMO
1 BenkoBoro obMeHa, aneKTPONUTOB, COCTaBa ¥ (hyHKLIMIA KPOBM B MPOLIECCHI MECTHOTO M CUCTEMHOTO BOCMANeHus!, BbI3BaHHOMO
HP, ero B3aumocBs3b ¢ peakLsiMv aganTaLum, 4To OCTOBEPHO 3aBWCENO OT APYrUX MHAMBUAYaTbHBIX XapakTEPUCTVIK NaLUEeHTOB
OCHOBHOVA rpynmbl (BO3pacT, MPOAOIKUTENBHOCTL BONesHu, pa3mep S3BEHHOro AedhekTa 1 Tak Janee).

BbiBoAbI. MOHUTOPUWHT YPOBHEN MOYEBMHBI 1 GUNMPYBKHA KPOBM MEHHO Yy naumeHToB ¢ HP-aGDP B Te4eHWe apagukaLmm umeet
cneundunyeckoe ANarHoCTUHECKOE 1 MPOTHOCTUYECKOE 3HaYEHe. YPOoBeHb BunmpybuHa B Takux cryyasx oTpaxaeT TSKECTb Xone-
CTa3a, BOCNanuTenbHOro NOpaXeHus CrinancToi 06omnoYky ABEHaALATUNEPCTHON KULLIKW, HAann4ue ConyTCTBYHOLLE renatobunnapHon
MaTomnoru, B TO BPEMS! Kak CHIKEHIE YPOBHS MOYEBUHBI MOXET ObITb [JOMOMHUTENBHBIM KpUTEpreM 3pdeKTUBHOCTY apaamkammn HP.

It is well-known that gastric and duodenal disorders as-
sociated with Helicobacter pylori (HP) infection may have
an impact on the content of ammonia and urea not only in
gastric juice, but also in blood through urease activity of this
microorganism [1]. On the other hand, blood bilirubin level
is an important indicator, which characterizes the pigment
metabolism, the state of biliary system, the function of organs
of gastroduodenal zone, the intensity and effectiveness of
antioxidant protection [2,3]. Therefore, the determination of
these parameters and further study the mutual influence or
associations of bilirubin and urea of the blood in patients
with HP-associated gastroduodenal pathology (HP-aGDP)
is the considerable subject of interest for clinicians, resulting
in expediency of our study.

Purpose

The aim of this study was to estimate changes of bilirubin
and urea blood levels and other metabolic parameters and
blood indices in patients with HP-aGDP before and after
treatment.

Materials and methods

Overall, we have examined 103 patients with internal di-
seases. The main group included 59 patients with HP-aGDP
with the average age of 32.2 + 1.6 years. Mean disease
duration was 2.9 +0.53 years. Gastric or duodenal ulcer was
diagnosed in 54 % of patients (the average ulcer size was
0.58 + 0.05 cm); other participants had chronic gastroduo-
denitis (14 %), duodenitis (12 %), gastritis (5 %), non-ulcer
dyspepsia (7 %) and gastroesophageal reflux disease (8 %).
According to recommendations in the 4th edition of the Maas-
tricht Consensus Report all patients underwent eradication
antibiotic therapy. The control group included 44 patients
with community-acquired pneumonia (CAP) with the ave-
rage age of 23.8 + 1.7 years, treated with etiotropic antibiotic
therapy (aminopenicillins and/or macrolides). Consequently,
we compared changes in the concentration of bilirubin and
blood urea in similar conditions (infectious nature of the dise-
ase, syndromes of local and systemic inflammation, and
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the use of similar groups of antibiotics). The study did not
include people with liver or kidney dysfunction and changes
in the parameters of nitrogen metabolism.

Total bilirubin count and its fractions in the serum was
examined by colorimetric diazo method (normal 8.5-20.5
mcmol/L), urea — by enzymatic method (normal 2.5-8.3
mcmol/L). Patients were divided into three groups by
the level of urea: up to 5.0 mmol/L (I); 5.0-5.4 mmol/L (Il);
5.5 mmol/L or more (IIl). Results were processed by mathe-
matical statistics, the level of significance was set to P < 0.05,
the degree of linear correlation assessed using Pearson’s
correlation coefficient (r).

Results and discussion

We have found and analysed significant correlation between
the studied biochemical and blood parameters in patients
with HP-aGDP in order to obtain an overall characteristic of
the main group. The persistent correlation of patients’ age of
the study group and duration of disease proved to be obvious
(r=0.475). Increased levels of triglycerides (r = 0.387) and
cholesterol of very low density lipoprotein (r = 0.387), greater
erythrocyte sedimentation rate (r= 0.378) and the increased
number of eosinophils (r = 0.356) were often detected in older
patients, what can generally display different aspects and
severity of both local and systemic inflammation.

Direct correlation between urea and cholesterol
(r = 0.373), cholesterol of very low density lipoprotein
(r = 0.399), which have been determined, may also be
an evidence of lipid metabolism involvement in the pro-
cesses of systemic inflammation, particularly due to HP.
In return, our data show that the increase of creatinine
level was associated with higher levels of high density
lipoprotein cholesterol (r = 0.316). An interesting fact was
a positive association of the urea level with disease du-
ration (r = 0.394), which may indirectly indicate a greater
prevalence of HP-infection in patients with long course of
HP-aGDP. Direct correlation of the urea level (r = 0.328),
blood creatinine (r = 0.308) with glucose levels may be
associated with older age of patients, comorbid pathology
or pathophysiological changes in the function of pancreas.
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Fig. 1. Direct and inverse linear correlations (by using of the Pearson correlation coefficient — r)
between the ulcer size, blood count parameters, biochemical indicators and general nonspecific
adaptive reactions in patients of the main group.

Inverse correlation of the urea concentration (r = -0.366)
and creatinine (r = -0.437) with the number of white blood
cells may indicate the peculiarities of leukocyte reactivity in
the processes of local and systemic inflammation caused by
HP. Also, urea concentration significantly positively correlat-
ed with concentrations of potassium and sodium (r = 0.363;
r=0.425) that can generally illustrate changes of electrolyte
balance in patients with HP-aGDP. Increased potassium in
blood serum may reflect the degree of tissue damage as a
result or directly during inflammation or renin-angiotensin
system activity reduction, and increased sodium level is
often caused by loss of water containing little salt, resulting
from vomiting with varying degrees of severity — a major
specific symptom in patients with HP-aGDP.

Asignificant correlation between bilirubin and total blood
protein levels (r = 0.521) can be complex reflection of liver
function. Positive correlation between bilirubin concentration
and the age of patients looks natural (r = 0.539), which indi-
cates age-related changes of the liver function. Relationship
between bilirubin level and blood monocyte count (r = 0.369)
shows one of the parts of its production, namely, the conver-
sion of heme into biliverdin involving macrophages.

According to many studies [4,5] it is known that free
bilirubin has marked antioxidant properties due to its ability
to prevent lipid peroxidation of cell membranes and mem-
brane protein oxidation, showing particular tropism for nerve
tissue and heart muscle. Thus, according to the findings of
M. K. Akboga, U. Canpolat, A. Sahinarslan et al. in 2015, se-
rum bilirubin has significant inverse correlation with specific
and non-specific markers of systemic inflammation such as
C-reactive protein, a neutrophil and lymphocyte ratio (NLR)
etc. allowing us to consider its concentration as a predictor to
prevent the development of atherosclerosis, ischemic heart
disease, systemic inflammation. Our study can illustrate
these properties of free bilirubin as inverse correlation of
its level with segmented neutrophil count (r = -0.358) and
direct one with lymphocyte count. The direct significant
correlation of bilirubin concentration with adaptation index
(r=0.326) and the frequency of favourable adaptive reac-
tions (r = 0.339) seems quite logical and natural taking into
account its antioxidant and anti-inflammatory properties. This
also may explain the inverse relationship of bilirubin level and

the size of ulcer (r = -0.562), which we have defined, that is
especially marked after eradication.

Significant correlations were most frequently diag-
nosed between the size of ulcer and other indicators. Thus,
the presence and extent of HP-associated lesions of gastric
or duodenal mucosa were inversely correlated with the age of
patients (r=-0.371) and directly correlated with the frequency
of antibiotic therapy (r = 0.528), i.e. mucosal ulceration in
our study was more often encountered in younger patients,
which implies greater frequency of prescribed eradication
therapy. Also, increased degree of lesion, more severe
medical conditions were associated with an increase in blood
glucose (r = 0.325), which may also be associated with older
age of patients that was also positively correlated with blood
glucose level (r = 0.329) or metabolic syndrome manifes-
tations. Increased ulcers size was significantly associated
with a decrease in total protein (r = -0.587), probably as a
manifestation of associated protein-producing liver function
disorder (Fig. 1).

Larger defects in patients with HP-aGDP also had sig-
nificant inverse correlation with hemoglobin and erythrocyte
count (r = -0.623; r = -0.624) due to greater frequency of
current or previous haemorrhagic complications. Signifi-
cant erythrocyte sedimentation rate increase in patients
with larger ulcers (r = 0.539) turned out to be logical due
to greater severity of inflammation, which is probably also
related to a significant increase in segmented neutrophil
count (r = 0.717). Instead, increasing ulcer severity leads
to significant reduction in lymphocyte count and adaptation
index (r = -0.490; r = -0.548), which is clearly associated
with increasing frequency of adverse adaptive reactions
(r=-0.589). In our opinion, inverse significant correlation of
the degree and size of ulceration of gastric and duodenal mu-
cosa with blood monocyte count after eradication (r=-0.611)
is important, because low levels of the latter may be indirect
evidence of regenerative processes failure and healing of
ulcerative lesion caused by HP [6].

Then we used different ways to actually analyse and
compare the dynamics of urea and blood bilirubin concen-
trations over time following the treatment in patients with
HP-aGDP and CAP.

Differences in the frequency of different levels of blood
urea were observed both before and after treatment in
the main and control groups. Before treatment (Fig. 2) by
the level of urea was most often determined as 5.5 mmol/L
(42.4 £ 6 %) in patients with HP-aGDP, while patients in
the control group before treatment often referred to the |
subgroup by the level of urea (45.5 + 8 %).

The amount of urea of 5.0-5.4 mmol/L was diagnosed
significantly less frequently before treatment both in the study
and control groups (P < 0.05) (Fig. 2). It should be noted that
after treatment the number of patients in the Il subgroup in
terms of urea was significantly lower in the controls compared
with the rate in the | and IIl subgroups (P < 0.05).

The frequency of urea different levels after treatment dif-
fered in the study and control groups. One of the similarities
was that the number of patients in the | subgroup increased
both in the main and the control groups (7.6 % and 6.9 %).
The rate of urea concentration of 5.0-5.4 mmol/L increased
slightly in the study group, but it decreased in the controls
by 6.9 %. The main difference was that urea concentration
of 25.5 mmol/L was detected 1.3 times less in patients of
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Fig. 2. The dynamics of the frequency of different urea levels (1, II, Il subgroup) in patients with HP-aGDP (A) and CAP (B).

The differences are statistically significant (P < 0.05) between the frequency of different levels of urea:
" 1and Il subgroups before the treatment in patients with HP-aGDP; 2 | and Il subgroups before the treatment in patients with CAP;
% | and Il subgroups after the treatment in patients with CAP; #: Il and Il subgroups after the treatment in patients with CAP.

the main group than it was before treatment, while the rate
remained unchanged in the Ill subgroup of the controls
(Fig. 2). Thus, in contrast to the control group, the rate of urea
concentration of 25.5 mmol/L decreased after treatment in
patients with HP-aGDP, and the number of patients in the Il
subgroup remained almost unchanged, which may be indi-
rect evidence of greater severity and intensity of blood urea
concentration reduction than in patients with CAP.

The mean level of urea decreased by 3.3 % in the main
group (by 0.18 mmol/L) and its decrease was twice as little
in the controls (by 0.09 mmol/L). Generally, the number of
patients in the study group, whose level of urea decreased as
a result of the treatment, was significantly greater compared
with patients, whose level increased: its level decreased
on an average of 0.46 mmol/L in 67 % of the main group
patients (P < 0.05), and it slightly increased by 0.64 mmol/L
in the rest (33 %). In contrast to the above mentioned, mean
urea concentration decreased slightly (by 1.8 %) only in
half of the patients (52.3 %) in the control group, while in
47.7 % of patients with CAP its level increased by 10.4 %
(by 0.97 mmol/L), apart from that the changes were insig-
nificant. Thus, reduction of urea in patients with HP-aGDP
after treatment was more specific, marked and significant
compared to the control group.

Assessing changes in the mean concentrations of blood
bilirubin of patients with HP-aGDP and controls in the settings
of different dynamics of urea due to treatment, it should be
noted that they all occurred within the physiological norm. Initial
median bilirubin concentration in the study group patients was
15.03 memol/L, and after treatment it was 11.60 mcmol/L.
Mean level of bilirubin was determined as 9.04 mcmol/L be-
fore treatment and 8.40 mcmol/L after treatment in controls.

Blood bilirubin decreased after treatment in both main
and control groups, but this process largely depended on
nosology. Bilirubin decreased significantly in HP-aGDP pa-
tients by 23.1 % (by 3.44 mcmol/L) compared with the initial
level, whereas in the control group its decline was 3.2 times
smaller (only by 7.2 %) and insignificant.

The analysis of changes in the level of bilirubin in patients
of the study and control groups with regard to dynamics
(increase or decrease) in the urea level proved to be of
greater interest (Fig. 3).

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017

Mean level of blood bilirubin decreased significantly
by 37.1 % (6.06 mcmol/L) in the main group compared
to its initial level specifically in patients with decrease of
urea (P < 0.05), whereas it remained almost unchanged
in those with increased levels of urea (Fig. 3). Moreover,
the percentage of bilirubin reduction in HP-aGDP patients in
the settings of urea reduction was significantly greater than
in patients with an increase in its’ concentration (P < 0.05).
This reported information may indicate a direct dependence
of the bilirubin reduction intensity on the dynamics in the level
of blood urea, namely, on its reduction in HP-aGDP patients
after eradication.

Instead, in contrast to our results in the main group, other
changes in blood bilirubin occurred in patients with CAP
depending on the dynamics of urea (Fig. 3). Bilirubin just
slightly decreased by 3.5 % (by 0.30 memol/L; P > 0.05) in
the settings of decreasing level of urea, while bilirubin levels
decreased by 10.4 % (to 0.97 mcmol/L; P> 0.05) when urea
concentration increased. Therefore, the level of bilirubin in
patients with CAP did not depend on the dynamics of blood
urea, and its concentration decreased significantly in the set-
tings of the urea level reduction in the main group of patients.

An interesting and indicative was the fact that the re-
duction in bilirubin level was associated with a decrease
in the concentration of urea after treatment in patients with
HP-aGDP, however when itincreased the changes in bilirubin
level either did not occur or they were minor and insignificant.

It seems that the revealed dependence of bilirubin level
decrease intensity on the dynamics in urea concentration
in the study group of patients is quite natural. It is obvious
that the decrease of bilirubin in patients with HP-aGDP is
caused by a decrease in the severity of duodenal mucosa
inflammation, its swelling, improved function and, as a result
improved passage of bile due to performed HP eradication
[7]. Thus, changes in urea and bilirubin concentrations
can characterize the degree of impairment of function or
reparative processes in gastroduodenal region, despite
the fact that these parameters indicate different aspects of
metabolic disorders.

According to the data of various authors the level of urea
both in gastric juice and serum is associated with the activity
and prevalence of HP-infection, and hence with the degree

B
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Fig. 3. The percentage of the decrease in the average level of bilirubin in patients of main and control
groups, depending on the decrease or increase of the urea level.

': the difference is statistically significant (P < 0.05) between the percentage of the bilirubin level
decrease in conditions of decrease or increase of urea in the main group patients.
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of inflammatory lesions of gastric or duodenal mucosa [1].
We believe that persistently high level of blood urea after
HP eradication in patients of this group can be an indicator
of: a) significant mucosal colonization by Helicobacter pylori;
b) poor efficacy of eradication treatment. In addition, significant
factors influencing the level of urea and bilirubin are the sever-
ity of inflammation, swollen and deformed duodenal mucosa,
disturbances of contractility, secretory function and secondary
disorders of biliary liver function and passage of bile. Accor-
dingly, the reduction of blood urea may indicate the efficacy of
eradication therapy and reduction of the inflammation severity.

The relationship between the intensity of HP-infection
and impaired biliary excretion, function of gallbladder and
ducts is currently distinguished [8]. Therefore, changes in
bilirubin in patients with HP-aGDP may be the result of
secondary cholestasis, caused by disturbances of duode-
nal function, duodenostasis, disorder of neuroendocrine
function of the stomach and intestines, direct impact of
HP as infectious disturbing factor on mucosa of bile ducts
and gallbladder with the initiation of inflammatory process,
lithogenesis or incorrectly matched eradication therapy [9].
Thus, bilirubin level in patients with HP-aGDP may also be
indicative of related or comorbid diseases of hepatobiliary
region, severity of cholestasis and duodenal mucosa in-
flammation [7].

Consequently, unlike the control group, the dynamics
of urea level in patients with HP-aGDP may be indicative
of the intensity and prevalence of HP-infection and the effi-
cacy of HP eradication, and blood bilirubin may serve as a
reflection of the cholestasis and inflammation of duodenal
mucosa severity and their dynamics.

Conclusions

1. Dynamics of changes in blood urea level in patients
with HP-associated gastroduodenal pathology and patients
with community acquired pneumonia differed significantly:
reduction of urea concentration was observed in significantly
greater number of the study group patients, while half of
the patients in the control group had an increase of its level
by 10.4 %. In addition, the reduction of urea in the main

group patients was twice as severe and significant. Thus,
the reduction of urea may be an additional criterion of HP
eradication efficacy.

2. Bilirubin concentration in the blood decreased both in
the study and control groups after treatment, but only after
HP eradication its reduction was more marked (37.1 % vs.
3.5 %) and significant (P < 0.05).

3. The intensity of bilirubin decrease in the blood of
patients with HP-associated gastroduodenal diseases de-
pended on the dynamics of urea and it was more marked in
the settings of its’ reduction (P < 0.05). Changes in bilirubin
level did not depend much on the dynamics of the urea
concentration in patients with infectious pneumonia being
minor, insignificant and having the opposite direction.

4. Association of bilirubin and urea levels changes was
inherent only to patients with HP-associated disorders,
indicating the involvement of nitrogen metabolism and liver
function in the pathogenesis of given nosology, so moni-
toring these parameters in patients, especially in the main
group, during the eradication has a specific diagnostic and
prognostic value.

5. The level of bilirubin in the blood of patients with
HP-associated gastroduodenal pathology can reflect the se-
verity of cholestasis, inflammatory lesions of the duodenal
mucosa, comorbid hepatobiliary disease.

6. In addition to the above mentioned, we also deter-
mined the involvement of lipid, carbohydrate and protein
metabolism, electrolytes, composition and function of blood
in the processes of local and systemic inflammation caused
by HP and its relationship with adaptive reactions, which
generally depended on other individual characteristics of
patients in the study group (age, duration of disease, ulcer
size, etc.).

Itis perspective to examine changes in other metabolic
factors in the settings of different dynamics of urea and
bilirubin in the blood of patients with HP-associated gastro-
duodenal pathology for further study of the characteristics
of inflammation caused by HP.
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