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DIURNAL PROFILE OF GASTRIC ACIDITY AND ITS
CHRONOLOGICAL STRUCTURE IN PATIENTS WITH
METABOLIC SYNDROME

Hechko M.M., Chopey LV, Debretseni K.0., Chubirko K.I, Mykhalko Y.0., Kurakh A.V.

Uzhhorod National University, Faculty of Postgraduate Education and Preuniversity Training,
Department of Therapy and Family Medicine

Abstract. Introduction. Gastrointestinal tract (GIT) is of principal importance for metabolic diseases. Several
GIT-related mechanisms that potentially contribute to the metabolic syndrome are known [1]. Nonetheless, the
gastric acid secretion in these patients is still under-investigated.

The aim of this study was to determine the gastric acid secretion peculiarities in patients with Metabolic
syndrome (MS).

Materials and methods. 50 patients diagnosed with MS and 50 patients without MS were included in this
study. Of the 50 patients in the MS group - 15 were found to have pathological acid GERD. Patients with GERD
were compared with patients with MS but without GERD. Topographical and 24-hours gastric pH metry was per-
formed with the help of AI'-1pH-M computer acidogastrograph.

Results. According to the topographic pH metry performed during EGD patients with MS were less likely
to have hyperacidity compared to patients without MS (p<0,05), while hypoacidic conditions were more
common (p<0,05). Direct correlation was present between gastric pH and duration of MS and diabetes
mellitus(p<0,05).

When assessing the stomach antrum alkalizing function, patients with MS were mostly found to have sub-
compensated function, while it was preserved in most patients without MS. However, among patients with MS,
decompensated alkalizing function was probably less common compared to non-MS patients (p<0,05).

24-hours pH monitoring showed that in non-MS patients the gastric pH was probably lower than the same
indicators in MS group in the period from 2 to 5 am and in the period from 7 to 8 am. Moreover, the pH values
were below the limit value of 4 throughout the day in non-MS group, while in patients with MS pH values above 4
were maintained in 29,2% of the 24-hour period, mainly at night.

Distribution by sex was similar in both groups but obesity (p<0.05) and overweight (p<0.05) were more
common in the GERD patients vs non-GERD patients in MS group.

Conclusions. In MS patients gastric hypoacidity is more common than in non-MS patients despite the pre-
served acid secretion function. While pH values above 4 were maintained in 29,2% of the 24-hour period, the
duration of acid-suppressive drug action may not exceed 17 hours, while for patients without MS such duration
of acid suppression is insufficient. A direct correlation between gastric pH and both MS and diabetes mellitus
duration was found. GERD was diagnosed in 30% of patients with MS, they were older and more often obese or
with overweight.

Key words: chronological structure, GERD, metabolic syndrome, pH-metry, obese, overweight.

Jlo6oBuii podisib KUCJIOTHOCTI LIJIYHKOBOT'O COKY Ta MOro XpOHOJ/IOTiYHA CTPYKTYpa y Mali€HTIB i3
MeTaG0/IIYHHUM CHHAPOMOM
Teuxko M.M., Yoneli I.B,, /le6peyeni K.O, Yy6ipko K.I, Muxasko £.0, Kypax A.B.

Pestome. Bcmyn. lllnyHnkoBo-kulikoBul TpakT (LLIKT) Mae BesiMKe 3HaueHHS /IS META00IIYHHX 3aXBOPIO-
BaHb. BijoMo Kisbka MexaHi3MiB, noB’a3aHux i3 UIKT, fki noTeHUilHO CIPUSAIOTL META60AIYHOMY CUHAPOMY.
[IpoTe cekpelid LIJYHKOBOI KUCJOTH Y LUX MALIIEHTIB yce 1ie HeJOCTaTHbO AOCTiKeHa.

Mema docaidxceHHs. BU3HaUUTU 0COBGIHBOCTI ceKpellil HITYHKOBOI KUC/IOTH Y NMAL[IEHTIB i3 MeTab0/iYHUM
cunapomom (MC).

Mamepiaau ma memodu. Y Hallle foc/ikeHHs 6yyo BkaroveHo 50 nanieHTiB i3 giarHozoM MC i 50 xBopux
6e3 MC. I3 50 nauienTiB y rpyni MC - y 15 6y/10 BUsIBJIeHO racTpoe3odareanbHy ped.atokcHy xBopoby (['EPX).
Jani nauienTiB i3 TEPX nopiBH0OBaAu 3 AaHUMU nanieHTiB i3 MC 6e3 'EPX. Tonorpadiuny Ta 24-roiuHHY
pH-MeTpir 11yHKa NpOBOAWIIH 33 AOIOMOTr010 KOMII' IOTEpHOTO anujoractporpada Ar-1pH-M.
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Pesyasmamu docaidxceHn. 3TiHO 3 AaHUMU TonorpadiuHol pH-MeTpil, ska npoBoguaacd mij yac esodaro-
racTpoAyoeHocKomil, nauieHTu 3 MC Maad MeHIIUH piBeHb KUCAOTHOCTI IIJIYHKOBOTO COKY MOPIBHSHO 3 Malli-
eHTamu 6e3 MC (p<0,05), ToAi 9K rinoallJHi CTAaHU Y HUX criocTepiranucs yactilte (p<0,05). BusiBaeHo npsaMuii
KopensiuiiHuM 38’930k Mix pH mnyHka Ta TpuBanictio MC Ta nykpoBoro aiabety (p<0,05).

[Ipu oujiHLi ankanizyouoi GyHKILiTI aHTPaAJBHOrO BiAiNy LIIYHKA Y MalieHTIB i3 MC 3/1€6i/1b110TO BUSB-
JISlJIu cCy6KOMIIeHCOBaHY GYHKIIII0, TOJI K BoHa 36epirasiacd y 6i/b1ocTi nanieHTiB 6e3 MC. OaHak cepef na-
HieHTiB i3 MC AlekoMnieHCcOBaHa asikalidyrouya GyHKIisA 6y/1a MeHII NOLUPEHO 0 NOPiBHAHO 3 XBOpUMHU 6e3 MC
(p<0,05).

24-roaHHUN MOHITOpUHT pH nmokasag, 1o y nauieHTiB 6e3 MC piBeHb pH 1yHKa 6YB MOPIBHAHO HUX-
YHM, Hi>k noka3HuKU pH y rpyni xBopux i3 MC y nepiog i3 2 roa. Ao 5 roj. paHKy Ta B nepiof i3 7 rof. 40 8 roa.
paHky. Bisiblile Toro, 3HaueHHs pH 6y/a1u HU:KYe TPAaHUYHOTrO 3HaYeHHS 4 MPOTAToM JHS y TpyIli NallieHTIB 6e3
MC, Tozi gk y nauieHTiB i3 MC 3HaueHHs1 pH Bulle 4 nigTpuMyBanuce y 29,2% 24-roguHHOro nepioay, nepe-
BaXKHO BHOUI.

Posnofin 3a ctaTTio 6yB 0OAHAKOBUM B 000X rpymnax, ane oxupinHsa (p<0,05) ta HagMmipHa Bara (p<0,05)
6y/u 6ib nomMpeHUMHU y xBopux Ha [EPX mopiBHsHO 3 nauienTamu 6e3 'EPX y rpymi MC.

BucHogku. Y xBopux Ha MC rinoauuJHi CTaHHU € 6i/ibII NOMUPEHUMH, HiXK Y XBOpUX 6€3 MC, He3BaKXawuu Ha
36epexxeHy QYHKIIit0 cekpellil kucaoTU. Xoua 3HaueHHd pH Bulle 4 nigTpuMyBanuce y 29,2% 24-rogUHHOTO Me-
pioAy, TpUBATiCTh KUCAOTOCYNIPECUBHOI Al TIKApCbKOT0 3acO0y He MOKe MepeBUIyBaTH 17 roguH, TOAl K AJig
nanieHTiB 6e3 MC Taka TpUBaliCTb KUCJAOTOCYNpecili HeocTaTHS. BusiBieHo npsMuIl KopesaLiiHUI 3B'930K
Mix pH 1mtyHka Ta Tpuajictio MC Ta nykpoBoro aiabety. 'EPX giarHoctyBanu y 30% nauieHTiB i3 MC, BoHU

Oy/I1 CTapLIMMU Ta YacTillle CTPaXaau 0)KMPIHHAM ab0o Malnu HaA/IMLIKOBY Bary.
Kiwo4oBi c/1oBa: xpoHoJioriuHa cTpykTypa, [EPX, MeTaboaiuHuii cuHapoMm, pH-MeTpid, oxKUpiHHS, HaAMip-

Ha Bara.

Introduction

Metabolic syndrome (MS) also known as
syndrome X, is a multifactorial disease that
includes hypertension, hyperglycemia, hyper-
triglyceridemia, reduced high-density lipoprotein
cholesterol and abdominal obesity. Nowadays
this syndrome became a global social and medical
problem with a great implication for health. This
pathophysiological state, associated with Western
lifestyle originates from an imbalance between
caloric intake and energy expenditure. The MS
incidence parallels the incidence of both obesity
and type 2 diabetes mellitus. According to different
studies syndrome prevalence is 2.2-44% depending
on the country and diagnostic criteria used [2,3].
MS is a known risk factor of other diseases. Thus, it
was shown that MS and its components increase the
risk of stroke, major coronary eventsand recurrent
myocardial infarction [4,5]. On the other hand,
recovery from MS is significantly associated with
decreased risk for cardiovascular complications[4].
Although the association between MS and cancer
development is still discussable, it has been already
shown that MS is linked to poorer cancer outcomes
including increased risk of recurrence and overall
mortality [2].

Gastrointestinal tract (GIT) is of principal
importance for metabolic diseases. Several GIT-
related mechanisms that potentially contribute
to the metabolic syndrome are known [1].
Nonetheless, the gastric acid secretion in these
patients is still under-investigated.

The aim of the study

The aim of this study was to determine the
gastric acid secretion peculiarities in patients
with MS.

Materials and methods

50 patients diagnosed with MS and 50
patients without MS were included in this study.
MS was diagnosed according to the criteria
proposed by joint interim statement of the
International Diabetes Federation Task Force on
Epidemiology and Prevention; National Heart,
Lung, and Blood Institute; American Heart As-
sociation; World Heart Federation; International
Atherosclerosis Society; and International Asso-
ciation for the Study of Obesity [8]. All patients
had past history of chronic gastritis and/or duo-
denitis and were in remission at the moment of
inclusion. A connection between gastroesopha-
geal reflux disease (GERD) and metabolic syn-
drome was presented in a number of studies.
GERD is a common complication in patients with
MS, however, objectively measured acidity levels
are insufficiently studied in these cases. Of the 50
patients in the MS group 15 were found to have
pathological acid GERD. Patients with GERD were
compared with patients with MS but without
GERD. Study of gastric acid secretion was per-
formed using topographical and 24-hours gastric
pH metry with the help of Al'-1pH-M computer
acidogastrograph. Topographical pH metry was
performed during esophagogastroduodenoscopy
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(EGD). Gastric pH of 0,90-1,59 was determined as
hypoacidity, 1,60-2,29 - normal acidity, 2,30-3,59
- moderate hypoacidity, more than 3,60 - severe
hypoacidity or anacidity.

Statistical analysis was carried out by using
Statistica for Windows 8.0 software package
(StatSoft Inc., USA). Results are presented as
M+m.
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Results

According to the topographic pH metry
performed during EGD patients with MS were
less likely to have hyperacidity compared to
patients without MS (12,0 % vs. 32,0%, p<0,05
respectively) while hypoacidic conditions were
more common (56,0% and 38,0 % in MS and non-
MS patients respectively, p<0,05) (table. 1).

Table 1
Distribution of patients by gastric acidity (n, %)
MS (n=50) Non-MS (n=50)
Gastric acidity type

abs. % abs. %
Hyperacidity 6 12,0* 16 32,0
Normoacidity 16 32,0 15 30,0
Hypoacidity 28 56,0* 19 38,0
Together 50 100,0 50 100,0
where:
abs. — the absolute number of patients in this group;
% — from the total number of patients in this group;
n — number of patients;
* — the difference is statistically significant when comparing indicators between groups (p<0,05).

At the same time, no significant difference in
the frequency of normal acidity between patients
in the study groups was found. Furthermore,
direct correlation was present between gastric
pH and duration of MS and diabetes mellitus
(r=0,36, r=0,38, for all indicators (p<0.05), but
it was not pronounced. It means that in patients
with MS at the background of diabetes, the dis-
ease duration increasement is accompanied by a
decrease of the stomach hydrochloric acid secre-
tion.

When assessing the stomach antrum alkaliz-
ing function, patients with MS were most often
found to have subcompensated function (46.0
%), while it was preserved in most patients with-
out MS (48,0 %). However, among patients with
MS, decompensated alkalizing function was prob-
ably less common compared to non-MS patients
(12.0 % vs. 28.0 %, respectively, p<0.05).

The analysis of 24-hours pH monitoring
showed that in non-MS patients the gastric pH
was probably lower than the same indicators in
MS group in the period from 2 to 5 am and in the

period from 7 to 8 am. Moreover, the pH values
were below the limit value of 4 throughout the
day in non-MS group, while in patients with MS
pH values above 4 were maintained in 29,2%
of the 24-hour period in MS patients, mainly at
night. At other time intervals, no significant dif-
ference in the studied indicators was detected.

Thus, starting at 10:30 am, in both groups
there was a gradual decrease in pH, lasted until
12:00 in non-MS group and 11:15 in MS patients
respectively with the maximum difference of
0,91 in pH observed atabout 11:05 (MS group pH
-2,0940,22, non-MS group pH - 3,00+0,27). Af-
ter that there was an increase in pH of MS group,
which lasted until 12:00. Noticeably, MS group
pH curve crossed the pH curve of non-MS group
at about 11.40 (Fig. 1). From 12:00 to 12:52 no
significant pH fluctuations were observed in
neither of groups but pH values of patients with
MS were higher if compared to non-MS group,
which reflects the tendency to hypoacidity in MS
patients.
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Figure 1. Dynamics of pH indicators in groups MS and non-MS in the period from 10:00 to 12:00 am.

During lunch gastric pH values were decreas-
ing in both groups and reached minimal levels
(1,62+0,07 and 1,76%0.05 in MS and non-MS pa-
tients respectively) with no statistical difference
between studied groups. This feature indicates
that the gastric acid-production function is pre-
served in patients with MS.

In the time period from 14.00 to 17.00 pm,
which corresponds to the interval between lunch
and evening meals, the pH values in both groups
were fluctuating in small ranges but gastric pH in
the MS group was slightly higher if compared to
non-MS group (3,1+0,57-3,5+£0,48 and 2,520,23-
2,6%0,31, respectively).

However, starting from 15:20, the pH values
in MS patients began to decrease gradually and
reached 2.62+0.64 at 16:50. At the same time, in
non-MS patients pH increasement was noticed
starting approximately at 16:25 with the pH max-
imum of 2,91+0,76 at 17:00. After that pH values
were fluctuating in small ranges till 21:00 in both
groups. In the time period from 21:00 to 23:30
there was an acidity increase in non-MS patient
with pH minimum of 1,55+0,32. At night time
gradual increasement of pH took place in both
MS and non-MS patients, reaching maximum val-
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ues of 4,64+0,85-4,51+0,73 respectively at 5 am.
This increase has been changed by a decrease in
pH in both groups reaching minimum values of
3,5£0,67-3,4+0,63 in MS and non-MS patients, re-
spectively at 7 am. This trend can be explained by
the preparation of the stomach to morning meal.

Distribution by sex was similar in both groups
but obesity (p<0,05) and overweight (p<0,05)
were more common in the GERD patients vs non-
GERD patients in MS group.

Conclusions

In MS patients gastric hypoacidity is more
common than in non-MS patients despite the
preserved acid secretion function. While pH
values above 4 were maintained in 29,2% of
the 24-hour period in MS patients, the duration
of acid-suppressive drug action may not exceed
17 hours, while for patients without MS such
duration of acid suppression is insufficient. A
direct correlation between gastric pH and both
MS and diabetes mellitus duration was found.
GERD was diagnosed in 30% of patients with
MS, they were older and more often obese or
with overweight.
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