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GASTRIC MUCOSAL MICROCIRCULATION IN PATIENTS
WITH DUODENAL PEPTIC ULCER AGAINST
THE BACKGROUND OF ERADICATION THERAPY

Jafar Akermi, Y. A. Andreeva
Zaporizhzhya Medical Academy of Postgraduate Education, Ukraine

The article presents the results of investigation of gastric mucosal microcirculation with the help of laser-
Doppler flowmetry in acute phase of duodenal ulcer during 7 and 14-day eradication therapy. The study
enabled to obtain some data on effectiveness of the two therapeutic eradication regimens as well as their im-
pact on gastric mucosal microcirculation in the process of ulcer defects healing.

KEY WORDS: microcirculation, peptic ulcer, duodenum, eradication therapy

CTAH MIKPOLIPKYJISILII CJIM30BOi OBOJIOHKH LIIJTYHKA
Y XBOPUX HA BUPABKOBY XBOPOBY JIBAHAILSITUIIAJIOT KUILIKH
HA ®OHI EPAJIIKAIIMHOI TEPAIIIT

Kaaghap Axepmi, A. O. Andpecsa
3 «3anopi3bka MeUYHA aKaieMis MmiciasquIuioMHol ocBith MO3 Ykpainmy», Ykpaina

VY craTTi HaBeleHi pe3yNbTaTh AOCIIHKEHHsI MiKPOLUPKYJISILIT CIIM30BOT OOOJIOHKH LUTYHKY METOAOM Jia-
3epHOI JONIUIepiBChKOI (ryomerpii B rocTpy a3y BHpa3koBoi XBOPOOU JBaHAALSTHIANO! KHIIKY, HA T 7 1
14-nennoi epagukaniitnoi tepamii. OTpuMaHo JaHi PO €PEeKTHUBHICTh IBOX CXEM epaluKalidHol Tepamii,
BIUIMB PI3HUX CXEM Ha CTaH MIKPOLMPKYJISLIi CITM30BOI IITYHKY Ha TJIi 3arOEHHS BUPa3KOBOro JieekTy.

K/TFIO490BI C/IOBA: MikpOUMpKYyIALlisi, BUpa3KoBa XBopoOa, [BaHAJIATHIIANA KHIIKA, epajuKaliiiHa
Tepamist

COCTOAHHUE MUKPOLIUPKY JISIUN CJIM3UCTOM KEJY KA
Y BOJIbHBIX C SI3BEHHOU BOJIE3HbIO IBEHAIHATHIIEPCTHOU KUIIKH
HA ®OHE CTAHIAPTHOMU PAJINKAIIMOHHOU TEPAIINN

Kaagpap Axepmu, 5. A. Anopeesa
I'3 «3anoposkckast MeIUIMHCKAS aKaJAeMUs TOCTIeTUITIOMHOTO oOpa3oBanus MO3 YkpauHbl», Y KpanHa

B craTthe npuBeneHB! pe3yabTAThl UCCIEN0BAHUS MUKPOLMPKYISIIUN CIIU3UCTOH O0OIOUKH KeTyaKa Me-
TOJIOM JIa3epHOM OMIUIEPOBCKON (IIyoMeTpuu B OCTpYIo a3y sI3BEHHOW OOJNE3HH JBEHAIIATHIICPCTHOM
KAIIKH, HA (oHe 7 U 14-mHEeBHOU »paguKannoOHHONW Tepamuu. [lomydensl naHHble 00 3P PeKTHBHOCTH ABYX
9PaJMKAIMOHHBIX CXEM TEpaluy, BIWSHUE Pa3JIMYHBIX CXEM Ha COCTOSTHHE MHUKPOLMPKYISIMH CIH3HCTOH
XKemyaKa Ha (DOHEe 3a)KUBIICHHS S3BEHHOTO Je(eKTa.

K/TIOYEBBIE C/IOBA: MUKpOUMPKYISALNS, sI3BEHHAsT O0JIe3Hb, TBEHAIIIATUIICPCTHAS KUIIKA, dPaJInKa-
LIUOHHAS TepaTus

Gastric and duodenal peptic ulcer (PU) is
one of the major problems of contemporary
clinical medicine. Despite successful imple-
mentation of diverse Helicobacter pylori
(H. pylori) eradication therapies, PU is still
among leading diseases of digestive system [1,
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2]. In accordance with classical views, the pro-
cesses of ulcerogenesis, chronization of arisen
ulcers and their recurrence are closely associa-
ted with insufficient blood supply to gastroduo-
denal zone, hemodynamic disturbances in ab-
dominal cavity vessels as well as in micro-



circulation in stomach wall, and, therefore, in
injured tissues trophism [3-5]. All intensive
processes in mucosa, including its rehabilita-
tion, physiologic and reparative regeneration of
epithelial and glandular cells, can be supported
by adequate regional blood supply only [6-10].
The assumption that vascular injury (as a fact
of ultimate injury in ulcerogenesis) is directly
induced by bacterial chemotactic products and
is one of the mechanisms of injury as well as
the target of realized by H. pylori factors, rene-
wed interest in investigation of regional blood
flow in mucosa of gastroduodenal zone [11-
13]. However, there is still a need for complete
and conclusive conception of pathogenetic sig-
nificance of microcirculation disturbances in
injured tissues and its association with
H. pylori infection.

The aim of the study was to investigate
characteristics of gastric mucosa in patients
with duodenal PU treated with standard triple
eradication therapy.

MATERIALS AND METHODS

For the aims of this study we examined
68 patients with common and complicated cli-
nical courses of chronic duodenal PU. 35 of the
patients were male and 33 female. Age of the
patients ranged 22-64 years (mean age
43,2 + 6,3 years). The control group consisted
of 25 preventively examined practically
healthy middle-aged people. The groups were
comparable in age (48,47 +0,82 years) and
gender (12 males and 13 females) composition.
Patients with H. pylori positive duodenal PU
were enrolled.

All the patients underwent esophagogastro-
duodenoscopy (EGDS) with gastric mucosa
biopsy of ulcer defect area. The examination
was conducted twice with 1 month’s interval.

Regional perfusion was studied using laser-
Doppler flowmetry (LDF) (LAKK — 02, SPE
«Lazmay, Russia). Mucosal microcirculation
was examined with cavitary sensor inserted
through bioptic canal of Gastroduodenoscope
into stomach and duodenal lumen. In course of
the study were registered and evaluated: arith-
metical mean of microcirculation (M), measu-
red in (pf.sh.), standard deviation fluctuation
range of blood supply from M (SD) measured
in (pf.sb.), coefficient of variation (Ky/), index
of microcirculation effectiveness (IME). The
examination was conducted in acute phase
during ulcer defect scarring (phase of red and
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white scar) 1-3 month after remission of acute
conditions.

After initial examination all the patients
with H. pylori-associated duodenal PU were
divided into two groups. Group | was formed
by 34 patients, who underwent first-line eradi-
cation therapy for 7 days. Group Il included
34 patients with duodenal PU, who underwent
first-line 14-day eradication therapy. The thera-
py included a proton pump inhibitor — ra-
beprazole (20 mg twice daily) and 2 antibacte-
rial agents: clarithromycin (500 mg twice dai-
ly), amoxicillin (1 g twice daily, for 7 or
14 days), pre- and probiotics (Maastricht-4,
2010) [10, 14]. Effectiveness of treatment was
evaluated regarding reduction of duodenal PU
clinical signs, indices of frequency of HP
eradication (the results of validated laboratory
monoclonal H. pylori stool antigen test in
4 weeks) and scarring of ulcer defect (phase of
red scar in 4 weeks and phase of white scar in
12 weeks) after the therapy [1, 15, 16].

Mathematical treatment of the results was
carried out using statistical package of prog-
rams «STATISTICA» 6.0. Normality of index
distribution was checked using Kolmogorov-
Smirnov criterion. For statistical estimate of
results parametric criteria were used — mean
value (M) and standard deviation (sd). Reliabi-
lity of differences between samples was as-
sessed using Wilcoxon-Mann-Whitney criteria.
Estimation of correlation between pairs of in-
dependent signs marked in a numerical scale
was done using Spearman’s rank correlation
coefficient (r). Significance of correlation coef-
ficients was assessed comparing the estimated
coefficients with the critical ones. Differences
were considered significant at P < 0,05 level.

RESULTS AND DISCUSSION

Estimation of effectiveness of the H. pylori
eradication was conducted 4 weeks onwards
the therapy (Maastricht-4, 2011). The data ob-
tained are shown in Fig. 1.

Eradication by 7-day therapy was reached
in 72,3 % of the cases (24 patients). 14-day
therapy appeared to be more effective as eradi-
cation rate made up 92,4 % in group Il (32 pa-
tients). The data obtained match the results,
cited in Consensus Maastricht-4 (2010) [1, 10,
17-19].

Additionally, 14-day anti-Helicobacter ther-
apy regimen was followed by development of
side effects in 33,4 % of the patients.
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Fig. 1. H. pylori eradication rate in the groups of patients (%)

Comment:

* — differences between the groups are reliable (P < 0,05)

That was the reason for cessation of the
therapy in some of the patients. In most cases
the patients experienced general weakness
(21,4 %), liquid stool (7,8 %), giddiness and
headache (11,3 %), abdominal distension and
rumbling (8,6 %), nausea (11,4 %). By 7-day

anti-Helicobacter therapeutic regimen insigni-
ficant side effects were observed in 18 % of the
patients with duodenal PU.

The data obtained by LDF 1 month onwards
the therapy indicated improvement of microcir-
culation during ulcer defect scarring (table 1).

Table 1
Dynamics of microcirculation indices in patients with duodenal PU
one month onwards the therapy (M + sd)
S Duodenal PU, Duodenal PU (n = 68
qg": Index Co(nr:r: IZ%;ouP acute phase Group | ( Grc)>up Il
o (n=68) (n=34) (n=34)
_ M (pf.sb.) 6,1+0,15 9,22+0,15 8,22 +0,35* 7,69 £0,21%
§ S | SD (pf.sp.) 0,66 +0,02 0,32 £0,02 0,36 £ 0,03 0,42 £0,07*
2 & | Kv (%) 10,9+0,2 49+0,3 6,41+0,5* 7,52 £0,2%
IME 1,95+0,14 1,62 +0,14 1,67 +0,01 1,82 +0,02*°
M (pf.sb.) 5,9+0,08 4,2+0,08 5,24 £ 0,09 5,52 £0,04*
g S | SD (pf.sb.) 0,58 £ 0,05 0,33 £0,05 0,38 £0,1 0,46 £0,12*
Z & | Kv (%) 98+04 8,67 +0,4 9,03+0,4 9,19 £ 0,23
IME 2,2+0,19 1,3+£0,19 1,68 +0,09* 1,85 +0,12*
Comment:

* — differences from indices in acute phase are significant (P < 0,05);
° — differences from indices of group | are significant (P < 0,05)

As it can be seen from the given data, posi-
tive dynamics was observed one month on-
wards the therapy in the both groups, realized
in the form of significant decrease of M and
increase of SD, IME u Ky. In patients of group
I we attested positive changes in the form of
significant decrease of M in antral region in
combination with increase in this index in fun-
dal region. The decrease of M was not signifi-
cant and had a character of a tendency. It
should be noted that the lowest frequency of
HP eradication was observed in this group.
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Correlation analysis between these indices has
shown negative correlation of mean force
(r =-0,24, P < 0,05). In the patients of group Il
the rate of decrease in index M in fundal region
and increase in antral region was higher com-
pared with the rate before the treatment in this
group of patients (P < 0,05). This index was
significantly increased compared to the indices
before the treatment (by 13 %, P < 0,05), and
to group | (by 18 %, P < 0,05). The was also
noticed increase in SD by 14 % compared to
the original (P<0,05), IME by 22%



(P <0,05) and Ky by 17 % (P < 0,05). Hence, a
tendency towards normalization of microcircu-
lation indices 1 was noticed in all the patients
month onwards the therapy. The most evident
changes were recorded in patients of group II.

3 month onwards the therapy in all the pa-
tients with duodenal PU was recorded signifi-
cant decrease of microcirculation index in an-
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tral region, increase in SD, Ky and IME in fun-
dal region (P < 0,05). Additionally, in group Il
no significant differences were recorded in
most of the indices of gastric mucosal micro-
circulation compared to the control measures.
In patients of group | reduction of Ky in fundal
region and IME in antral region retained
(P >0,05) (Table 2).

Table 2
Dynamics of indexes of microcirculation in patients with duodenal PU
3 month onwards the therapy (M + sd)
5 Control group Duodenal PU, Duodenal PU (n = 68)
S Index (n = 25) acute phase Group | Group Il
@ (n = 68) (n=34) (n=34)
M (pf.sb.) 6,1+0,15 9,22 +£0,15 7,31 £0,35* 6,24 £0,21°
g S | CKO (pf.sh.) 0,66 + 0,02 0,32 £0,02 0,56 £ 0,03 0,58 £0,07
Z & | KV (%) 10,9+0,2 49+0,3 7,32 £0,5* 8,32+£0,2°
IME 1,95+0,14 1,62 +0,14 1,74 +0,01* 1,82 +0,02°
M (pf.sb.) 5,9+0,08 4,2+0,08 5,24 +0,09* 5,52 £0,04
g S | CKO (pf.sh.) 0,58 £0,05 0,33 +0,05 0,42 +0,1* 0,46 £0,12*
g & | KV (%) 98+04 8,67 £0,4 9,03+0,4* 9,19+0,23
IME 2,2+0,19 1,3£0,19 1,68 +0,09 1,85 +0,12%
Comment:

* — differences from indices in acute phase are significant (P < 0,05);
© — differences from indices of group | are significant (P < 0,05)

As it can be seen from the data, the most
evident alterations were also fixed in group Il
in 3 month. Mean square deviation of microcir-
culation index in patients of group Il in fundal
region decreased by 34 % in compassion to the
indices before the treatment (P < 0,05), in an-
dral region it increased by 47 % (P < 0,05).
This index was not significantly different from
the control, but different from the index
in group | (P < 0,05). SD in fundal and
antral regions increased to 0,63 +0,06 and
0,58 + 0,09 pf.sh. correspondingly and was not
significantly different from the indices of the
control group (P < 0,05). Significant differen-
ces were noticed only between indices of the
control group and group Il (P < 0,05). Index of
variation Ky also increased 9,1 + 0,4 %. That
was significantly different from indices of
group | (P <0,05). Significant differences in
IME of the control group, group | and Il were
also recorded 3 month after the therapy, in
contrast to corresponding measures in 1 month
(P <0,05).

The conducted analysis enabled to establish
strong dependency of alterations in state of
gastric mucosal microcirculation on duration of
anti-Helicobacter therapy and its efficacy. 14-
day eradication regimen has proved to be more
effective in patients with duodenal PU, how-
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ever, more often followed by side-effects. Be-
sides, disturbances in gastric mucosal micro-
circulation persisted 3 months onwards the
conducted 7-day eradication therapy. More evi-
dent alterations in gastric mucosal microcircu-
lation state have been recorded in patients who
underwent 14-day therapy. 3 month onwards
the therapy most of the indices were not diffe-
rent from the control measures. The mentioned
differences in effectiveness of the regimens
may be associated with different rate of H. py-
lori eradication after the treatment and different
duration of proton pump inhibitors intake.

CONCLUSIONS

Having compared two standard regimens of
eradication therapy we established that 14-day
triple regimen is more effective for H.pylori
eradication and correction of disturbances in
gastric mucosal microcirculation in patients
with duodenal PU than the 7-day regimen.

PERSPECTIVES OF FURTHER
RESEARCH

Further investigation of gastric mucosal mi-
crocirculation in different phases of PU course
by application of different therapeutic regi-
mens, as well as study of influence of original
microcirculation state on the effectiveness of
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eradication therapy, will help to increase effi-  frequency of relapses and complications after
cacy of therapeutic measures and reduce the PU.
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