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Problems and opportunities of diagnosing
reflux-induced cardialgia in the elderly at the health
care primary level

N. D. Chukhrienko
Dnipro State Medical University

There are data suggesting that 20-40% of the global population exhibits symptoms representative of gastroesophageal
reflux disease (GERD). GERD is more commonly diagnosed in mature, elderly, and senile individuals, accounting for
approximately 23% among this group. The presence of comorbidities, the rate of which is increased with age, in combina-
tion with atypical extraesophageal GERD manifestations, particularly, cardialgia, form additional challenges for timely
diagnosis of coronary heart disease (CHD) and management of patients, especially at the primary care level.

The objective: to study the causes and manifestations of cardialgia in elderly patients which are associated with GERD
and to provide general practitioners with recommendations regarding medical management for this category of patients.
Materials and methods. A study was conducted on 69 patients, in whom the indicators of gastric acid-forming function,
indicators of basal gastric secretion, the presence of comorbid pathology and reflux score were studied. The features of
electrocardiogram (ECG) changes depending on the number of refluxes were determined.

Results. In 20 patients (37%), no significant number (above normal) of gastroesophageal reflux (GER) episodes were
detected. However, episodes of ST-segment depression on ECG were more than 2 mm in depth and lasted from 5 to 83 mi-
nutes. This allowed us to associate the pain in these patients with the presence of CHD. In 19 patients (33%), a significant
number of GER episodes (> 50) was recorded, while no changes were observed on Holter ECG monitoring, which allowed
us to associate this pain with extraesophageal non-cardiac manifestations of GERD. In 6 (11%) patients, both a significant
number of reflux episodes (> 50) and ischemic changes on ECG were found. During the study, episodes of ST-segment de-
pression occurred 2 to 9 times per day in these patients. In 2 of these patients, the clinical picture was similar, but the reflux
episodes and ECG changes were not temporally correlated. In 3 other patients, an increased rate of GER was observed
10-15 minutes prior to ECG changes, in one of these cases, supraventricular extrasystoles occurred during the GER spike.
In 10 (19%) patients, despite having complaints, no abnormalities were detected during simultaneous monitoring.

Thus, the method of simultaneous 24-hour pH and ECG monitoring used in this study expands the possibilities for un-
derstanding the causes, conditions, and nature of cardialgia. In some patients, it allows for differential diagnosis between
GERD and CHD, as well as the recognition of their combined presence. There is a reason to believe that in some cases,
GER in GERD acts as a trigger mechanism for manifestations in the form of pain similar to cardialgia, which can be as-
sessed as angina attacks. Given the diagnostic difficulties of differential diagnosis of cardialgia in the elderly, an algorithm
of actions for a doctor at the primary level of medical care has been developed.

Conclusions. GERD, defined as a chronic, recurrent condition which is characterized by spontaneous or regularly re-
peated reflux of gastric and duodenal contents into the esophagus, combined with cardialgia, poses specific challenges
for primary care physicians in terms of differential diagnosis. In some elderly patients, the coexistence of GERD and
CHD is highly probable, even in the absence of pronounced pain, and this must be taken into account when prescribing
antianginal medications that contribute to the relaxation of the lower esophageal sphincter.

Timely diagnosis and treatment, as well as adherence to lifestyle recommendations, improve the prognosis of GERD and
reduce its impact on the development of cardialgia.

In addition to treating GERD with proton pump inhibitors and H,-receptor antagonists, depending on the severity (classified
as A, B, C or D), patients should be advised to follow simple lifestyle measures, such as: elevating the head of the bed (in cases
of nighttime symptoms); reducing body mass index (obesity plays a key role in the development of refractory GERD). In the
presence of GERD there is a risk of developing Barrett’s esophagus, adenocarcinoma, strictures and dysphagia, which should
be taken into account by the general practitioner — family medicine during long-term monitoring of the patient.

Keywords: reflux-induced cardialgia, comorbidity, differential diagnosis, chest pain, advanced age, primary care level.

Mpo6seMun Ta MOXJIMBOCTI AiarHoCTUKM pedloKc-iHAYKOBaHOT Kapaianril B 0ci0 noxunoro Biky Ha
nepBMHHOMY PiBHI MeANYHOT 4,0NOMOrun
H. 4. YyxpieHko

Ienyiors mami, o 20-40% HacemeHHsT y CBiTI MAIOTh CUMIITOMH, XapaKTepHi JJIsT TacTpoe3odareanbHOl pedIIioKCHOT XBOPO-
6u (TEPX). TEPX miarHocTy€eThCst YacTillie B 3piJloMy, TTOXUIOMY Ta CTapedoMy Billi i CTAHOBUTD cepejl M€l KaTeropii HacesieH-
Hst ipubsn3no 23%. HasgBricTh KOMOPOIHNX 3aXBOPIOBAHb, KIIBKICTD SIKUX 301TBIIYETHCS 3 BIKOM, Y MOEAHAHHI 3 HETUTIOBHMU
nozactpasoxiganmu nposisamu [EPX, a came kapiasiriero, cTBOPIOE 10IATKOBI TPYIHOIL Y CBOEYACHIH iarHOCTHUIL ieMiuHOi
xBopobu cepiig (IXC) i Bezerni XBopux, 0COOIMBO Ha TIEPBUHHOMY PiBHI MEMYHOI JOMOMOTH.
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Mema 0docnidvcennsn: BUBYEHHSI IPUYMH | TPOSBIB Kapaiairii y IamieHTiB noxuaoro Biky, nos’ssatnux i3 TEPX, i naganus
JIIKapsIM 3arajibHOI IIPAKTUKK PEKOMEH/IAIIN 1010 TAKTUKU JIKYBaHHS I[i€l KaTeropii XBOpux.

Mamepianu ma memoou. 11poBesieno pociikents 69 MamieHTis, B SKUX BUBYAIN TOKA3HUKN KHUCJIOTOYTBOPIOBAIBHOI (DYHK-
1ii 1mTyHKa, 6a3abHOI IIIYHKOBOI CeKpellil, HassBHICTh KOMOPOIAHOI MaTosIorii Ta OIiHKY peduitokcy B Oanax. BusHauamu oco-
6amBocti 3Min Ha esekrpokapaiorpami (EKT) 3aesxHo Bij KinbKocTi pediitoKcis.

Pezynvmamu. Y 20 (37%) xBopux He BUSIBJIEHO 3HAuyIIoi (Oijblile HOPMHU) KITBKOCTI IIYHKOBO-CTPABOXIZAHUX pedJIioK-
cis (IIICP), npuuomy 3asHaueni emizoau mernpecii cermenta ST wa EKI 6ysu Gibur Hixk 2 MM, TpuBaictio 5-83 xs. Lle no-
3BOJIMJIO acollioBaTy Oijib y 1ux rnaiienTis i3 Hassaictio IXC. Y 19 (33%) nalienTiB BUSIBIEHO SIK 3HAUYILy KiibKicTb (> 50)
IICP, Tak i BizcyTHicTh 3MiH mpu xoatepiBecbkoMmy EKT-MomiTOpyBamHi, 110 M03BOJIMIIO acoliioBaTh Ieil 6iJb i3 mosacTpaBo-
xizanmu Hekapianpanmn nposisavn TEPX. Y 6 (11%) xBopux BusiBIeHO sik 3Hawyty Kimbkicts HICP (> 50), tax i imremiuni
aminm Ha EKT. Y nux namientis mig yac gocsiakenus emnisoau aenpecii cermenta ST Bigsnavanues Big 2 10 9 pasis Ha 100y.
Y 2 XBOpPUX II€l TPYIU TP OAHOTHUITHIN KIHIYHIiT KapTHHi peecTpyBajmcs emizonn 36iipients kiapkocti IIICP Ta 3minnm ma
EKT, ne nos’szani oaus 3 ogaum y daci. [lle y 3 xBopux BiggHauamics enizonu 36imburerns yacroru IICP, mo nepenysaiu Ha
10—15 xB 3minam na EKT, a B 1 i3 1ux BUNaAKIiB BUHUKAIU HAAILIYHOUKOBI €KCTPACKCTONN M yac 36imbuienns yactotu [IICP.
Y 10 (19%) namienTis, onpu HasIBHICTb CKapr, 3MiHU TIPH MapasieIbHOMY MOHITOPYBaHH{ He BUSIBJISIIUCS.

Ortxe, BUKOPUCTAHUH Y IOCTIKeHHI MeTo ogHoYacHoTo 24-rognanoro pH- ta EKI-MoniTopyBanHs po3mmpioe MOKINBOCTI
IO/I0 PO3YMIiHHS TIPUYUH, YMOB BUHMKHEHHS i XapakTepy Kap/iairiil. Y JyacTHHM HAIliEHTIB MOXKJIMBE MTPOBEACHHS depeH-
nitinoi giarsoctuxu mMicxk TEPX ta IXC, a Takox koncraTaris ix noeauanns. € migcrasu BBaskaty, mo inomi [IIHCP npu 'EPX
€ IYCKOBUM MEXaHI3MOM TIPOSIBIB y BUIJIsAL GO0, MOAIOHUX 10 KapiaJril, 1o Moke GyTH OIHEHO K HalaAyu CTEHOKAP/Iil.
3BaKAKUM HA IaTHOCTUYHI TPYIAHOII [r(epeHIiiiHOl AIarHOCTUKY KapIiairil B 0cib MOXUIIOro BiKy, PO3POOJIEHO aJrOpUT™ Aiit
JIiKapst HA TIEPBUHHOMY PiBHI MeIMYHOI IOTTOMOTH.

Bucnoexu. TEPX BU3HAYa€ThCs SIK XPOHIYHUIT PELUANBYIOUMIL TIPOLIEC, 110 XaPAKTEPUIYETHCSI CIIOHTAHHUMU 200 PEryJIsipHO
TOBTOPIOBAHUMM €ITi30/[aMU 3aKUIAHHS Y CTPABOXiJl IIJIYHKOBOTO 1 JIyO/IEHAJTbHOTO BMICTY MOEIHAHO 3 Kap/iaJri€lo, M0 CTBO-
pIOE TIE€BHi TPY/IHOII B AWQePeHTIiitHiil JiarHoCTUIll 71T JIiKapsl TepPBUHHOI JTAHKW. Y IesSKUX TAIli€HTIB MMOXUJIOTO BiKy Hali-
Gisbin iMoBipauM € noeaHants TEPX i IXC, HaBiTh 3a BiZICYTHOCTI BUPAsKEHOTO GOJIOBOTO CUHJIPOMY, IO CJILJI BPAXOBYBATH
[IPU [IPU3HAYEHHI AaHTUAHTTHAJIGHUX TIPEIAPATIB, sIKi IPU3BOATD 0 PO3CAa0IEHHST HIZKHBOTO C(iHKTEPA CTPABOXO/LY.
CBoeuacHa iarHOCTHKA i JIKYBaHHs, a TaKOK JOTPUMAHHS PEKOMEHMIAIlH 1oA0 crmocody KUTTs pobsstth mporuos [EPX
GLJIbII CIPUATIUBUM, TUM caMuM 3MeHutyoun Biyine TEPX Ha po3BuTok Kapaiasrii.

Kpim nikysanns TEPX inribitopamu npotonHoi mommu it antaronicramu H,-perienTopis 3a1eskHo Bill CTyTeHst TsoKKocTi (Kia-
cu A, B, C, D), ciix pekoMeHIyBaT! XBOPUM JIOTPUMYBATHCS TIPOCTUX TIPABUIL TiIHSATTS Y3TOJIB’S JTi>kKa (TIPU HIYHIX CUMII-
TOMAaX ); 3MEHIIEeHHsI iH/IeKCy Macu Tijia (0KUPIHHST Biirpae 0co0auBY poJib y posButKy pedpakreproi [EPX). [lpu HasiBHOCTI
I'EPX icHye pusuK pO3BUTKY CTPaBOXOiy BapperTa, ajleHOKapIiuHOME, CTPUKTYpU Ta aucdarii — 1o notpibHO BpaxoByBaTu
JIIKapIo 3arajbHOl MPAKTUKU — CiIMENHOI MeIUIINHU TIPY IOBTOTPUBAJIOMY CITOCTEPEKEHHI 32 XBOPUM.

Kntouosi cnosa: peguioxc-indyxosana xapdianzis, xomopoionicms, ougepenyitinia diaznocmuka, 6itb Y 2pyosx, NOXUIUL 6IK,

nepeuHHull piseHb.

Problems and possibilities of diagnosing reflux-induced
cardialgia in elderly people at the primary care level.
There is data suggesting that 20—40% of the global popu-
lation exhibits symptoms representative of gastroesopha-
geal reflux disease (GERD). GERD is more commonly
seen in mature, elderly, and senile individuals, accounting
for approximately 23% among this group. The presence
of comorbidities, which increase with age, in combination
with atypical extraesophageal GERD manifestations —
particularly cardialgia — creates additional challenges for
timely diagnosis of coronary heart disease (CHD) and
management of patients, especially at the primary care
level. A study of 69 patients was conducted, in which
the indicators of gastric acid-forming function, indica-
tors of basal gastric secretion, the presence of comorbid
pathology and reflux score were studied. The features
of electrocardiogram (ECG) changes depending on the
number of refluxes were determined. Given the diagnos-
tic difficulties of differential diagnosis of cardialgia in the
elderly, an algorithm of actions for a doctor at the pri-
mary level was developed.

Problem Statement

GERD is a chronic condition with a prolonged course that
significantly deteriorates a patient’s quality of life [3, 4, 8].
Unfortunately, both patients and primary care physicians of-
ten underestimate the importance of this disease.

There is evidence that 20—40% of the global popula-
tion experience symptoms typical of GERD. In industri-
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alized countries, 10-20% of people suffer from GERD
symptoms [8, 19, 22].

Analysis of Recent Research and Publications

Over the past 10 years, the incidence of GERD has tri-
pled, with an annual increase of approximately 5%. It has been
proven that heartburn and regurgitation, which are clinical
signs of GERD, lead to a fivefold increase in the risk of deve-
loping esophageal cancer. This risk increases fourfold in indi-
viduals with symptoms persisting for more than 20 years [16].

Thus, GERD occurs more frequently and carries more
significant negative consequences in middle-aged, elderly,
and senile individuals, and is identified in 23% of surveyed
patients in this category.

With age, not only does the frequency and severity of
reflux increase, but also the presence of atypical, including
extraesophageal, manifestations. It is important to consi-
der the fact that significant cases of GERD may have la-
tent or minimally symptomatic presentations [3, 28].

GERD is defined as a chronic relapsing condition caused
by impaired motor and evacuation function of the gastroe-
sophageal zone, characterized by spontaneous or regularly
recurring reflux of gastric and duodenal contents [3, 8, 22].

This is especially relevant for elderly patients, who of-
ten self-medicate and are unaware that heartburn and the
associated pain are not merely unpleasant sensations, but
may lead to or reflect other diseases, including CHD [12].
With age, the number of patients with comorbidities in-
creases. The presence of comorbidity complicates both the
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diagnosis and treatment of these patients [9, 14, 28].

Our study has focused on cardialgia, which may be
induced by GERD, but may also represent independent
CHD that presents under the mask of GERD.

The international GERD consensus group in the 2006
Montreal Consensus formulated an expert opinion that
the diagnosis of GERD can be established without addi-
tional examinations, based on characteristic clinical symp-
toms (both esophageal and extraesophageal) [26]. This
allows the primary care physician to reasonably suspect
GERD and its associated complications and clinical chal-
lenges. Testing may be unnecessary in young patients with
a short disease history [3].

According to the Montreal definition, GERD is a con-
dition that develops when the reflux of stomach contents
causes troublesome symptoms and/or complications. In
real life, patients describe it as heartburn, acid regurgita-
tion, or a sensation of a “lump in the throat” [4, 8, 26].

In a number of elderly patients, GERD may have a
subtle course, with mild, atypical, or purely extraesopha-
geal symptoms — a situation seen in up to 25% of cases —
making diagnosis even more difficult [1, 24].

We would like to draw the attention of primary care
physicians to the specific challenges in diagnosing and
treating GERD that intensify with age and to highlight
that in elderly individuals, the disease may manifest solely
through extraesophageal symptoms [23].

The objective: to study the causes and manifestations
of cardialgia in elderly patients associated with GERD and
to provide general practitioners with recommendations re-
garding medical management for this category of patients.

Main Data

Given the conflicting data regarding the role of GERD
in the development of cardialgia, we set out to detail the
characteristics of the cardialgic syndrome in patients with
an established diagnosis of CHD, identify possible manifes-
tations of reflux disease, and trace the relationship through
simultaneous parallel investigations using 24-hour pH mo-
nitoring and 24-hour (Holter) ECG monitoring.

For a family doctor, as the first point of contact, it is
especially important to be attentive to retrosternal pain
and to exercise caution when associating it solely with
esophageal pathology, particularly in elderly individuals.
Esophageal-related pain typically presents as a sensation
of pressure behind the sternum in its middle third, which
closely resembles cardiac pain. In such cases, reflux can act
as a trigger, provoking changes in cardiac function.

Differential diagnostic challenges also arise because
these sensations may radiate to the interscapular region,
arms, or jaw. Esophageal distension or chemical stimula-
tion by acid can be perceived as pain due to reflex mecha-
nisms. The literature describes a wide spectrum of ex-
traesophageal symptoms of GERD [12], but we would
like to focus attention on those that may either mimic
or truly be associated with heart disease [1, 13, 18, 21].
These include not only cough, which usually worsens in
the evening or at night, but also episodes of dyspnea with
a spasmodic component, which, in the presence of other
clinical signs (e.g., elevated blood pressure, edema), may
be interpreted as chronic heart failure. There may also be
arrhythmias, perceived by patients as irregular heartbeats,
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and chest pain that worsens after eating or overeating —
on which we have placed special emphasis in our study.

According to several authors, pain syndrome in GERD
ranks second after heartburn [11, 14]. It is a very com-
mon symptom, referred to as odynophagia (pain during
the passage of food through the esophagus due to mucosal
injury). Such complaints often lead the physician to sus-
pect a coronary origin of the symptom. Quite frequently,
the pain resembles angina pectoris. It often appears behind
the sternum, radiates to the neck, shoulder, or back, or is
localized in the precordial area [4, 5].

To date, the etiology of esophageal pain has not been
fully established. It is believed that esophageal spasm or mo-
tility disorders may be involved [4, 26]. Pain almost never
occurs in the absence of esophageal contractions, which are
triggered by the reflux of acidic contents, and it is this re-
flux that provokes the pain syndrome in the cardiac region.
It cannot be excluded that inflammation of the esopha-
geal mucosa, caused by gastric content reflux, may itself be
a contributing factor to chest pain of coronary character. Or
perhaps it acts as a trigger for reflux-induced angina, supe-
rimposing on pre-existing CHD in elderly patients?

It is important to consider that the function of the esopha-
gus and stomach is largely regulated by the vagus nerve, which
also plays a key role in the regulation of other organs. Irrita-
tion of vagal nerve fibers can lead to symptoms in many pa-
tients that, at first glance, seem unrelated to reflux esophagitis.

Pain, including in the heart region, arises partly be-
cause the heart and esophagus share the same neural ple-
xus [11, 14]. Stimulation of the reflex arc, which includes
both afferent and efferent gastric pathways, can lead to
coronary artery spasim.

This issue has been highlighted in the works of both
international and domestic researchers [1, 3—5, 8, 14]. The
connection between reflux and chest pain is clearly illus-
trated by synchronous recordings of pH monitoring and
the onset of pain symptoms in the heart area (Figure).

This raises important questions: Could this pain in-
deed be of coronary origin as a result of reflex influences?
How often does it arise from such mechanisms?

The problem becomes even more complex in elderly pa-
tients, whose pain threshold is higher compared to younger
individuals. This may be due to an age-related reduction in
the number of myocentric neurons. As a result, older pa-
tients often seek medical attention at later stages, when the
disease has already progressed significantly. Could it be that
GERD acts as a trigger for a cascade of pathological pro-
cesses that initiate destabilization of coronary blood flow?

The issue becomes particularly relevant given that
many patients with verified CHD and clinical signs of an-
gina, along with other comorbid conditions, have been tak-
ing nitrates or their analogs, NSAIDs (Non-Steroidal Anti-
Inflammatory Drugs), antihypertensives, and calcium chan-
nel blockers over a long period of time. These drugs reduce
the tone of the lower esophageal sphincter, thereby creating
favorable conditions for the development and progression of
GERD and its complications [4, 5, 14].

On the other hand, reflux disease is often masked as an-
gina pectoris, presenting as burning retrosternal pain [12],
and the prescription of nitrates further reinforces the vi-
cious cycle of cardialgia progression.
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Episodes of recurrent retrosternal pain correlate with episodes of reflux with pH < 4 (V. D. Pasechnikov, 2000)

One of the GERD reasons difficult to detect is impaired
neural regulation of the lower esophageal sphincter. Studies
have shown that in some patients, there is an insufficient
number of nerve endings in this part of the esophagus respon-
sible for triggering contraction of the muscular sphincter. In
GERD, its tone is reduced, creating conditions for repeated
mucosal damage due to gastroesophageal reflux [3, 6, 8].

It can be assumed that the prevalence of GERD in
the elderly increases due to these pathophysiological and
anatomical changes characteristic of aging, including ho-
meostatic dysfunctions in various organs and tissues. With
age, there is a reduction in saliva production. Saliva plays a
physiological role in neutralizing refluxate, but with aging,
the bicarbonate content decreases and other biochemical
changes occur. Considering that saliva neutralizes the re-
fluxate, this increases the risk of GERD [3, 6, 8]. Interest-
ing studies have shown that in patients with comorbid
GERD and thyroid pathology [17], particularly with in-
volutional changes in the thyroid gland, there is a reduc-
tion in antioxidant activity, impairment of mitochondrial
function, and reduced control over toxic radicals [16, 28].

Recently, scientists have been paying attention to the
peculiarities of the course of GERD in hypothyroidism.
The number of cases increases with age, which contributes
to the development and progression of metabolic disor-
ders [18] and presumably affects the development of car-
diovascular changes. Against the background of reduced
thyroid function, the level of atherogenic lipids increases
with the progression of the severity of hypothyroidism.

In addition, age-related factors arise that promote the
formation of GERD, such as increased body weight, which
leads to elevated intra-abdominal pressure.

Moreover, evidence suggests that in obesity [11], there
is an increased concentration of glycocholic acid (GCA)
in gastric aspirate. This is associated with a more severe
course of esophagitis, especially when GCA is in its lipo-
philic form under acidic pH conditions.

With age, there is a decline in esophageal motility and
reduction in the tone of the lower esophageal sphincter. The
incidence of hiatal hernia increases to up to 50%, resulting
in a weakened epithelial defense of the esophagus. The risk
of microcirculatory disturbances also increases, leading to
shifts in tissue acid-base balance and compromised epithelial
integrity — which is a critical protective factor of the esopha-
gus against the aggressive effects of gastric reflux [4, 5, 27].
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Thus, there is evidence that GERD can be both a con-
sequence of pathological changes in the human body and
a triggering mechanism for a cascade of pathological pro-
cesses that initiate destabilization of coronary blood flow,
leading to myocardial ischemia that clinically resembles an
angina attack. In such cases, ECG changes may occur, such
as ST segment depression, T-wave inversion, and manifesta-
tions of arrhythmias. On the other hand, GERD is conside-
red to be the main cause of non-cardiac chest pain [8, 14].

Given the conflicting data regarding the role of GERD
in the development of cardialgia and its interpretation, we
conducted a study in accordance with the stated objective
to identify the relationship between GERD manifesta-
tions and cardialgia.

MATERIALS AND METHODS

We have examined 69 patients with clinical and sub-
jective manifestations of GERD, who were selected using
questionnaires and the GerdQ survey tool [10, 19, 22].
The study included 41 men and 28 women, aged from 25
to 85 years. All patients were divided into three groups:

— Group A — young adults (25-40 years): 20 patients;

— Group B — elderly patients (60—74 years): 32 patients;

— Group C — senile patients (75 years and older):

17 patients.

A comparative analysis was conducted with a group of
practically healthy individuals. These healthy individuals
were selected based on preliminary general clinical and
endoscopic examinations, which excluded diseases of the
digestive organs and other systems.

The characteristics of gastric acid-producing func-
tion (GAPF) in basal conditions were assessed in accor-
dance with the functional pH intervals (F1-pH) proposed
by V. M. Chornobrovyi [2], as follows:

— pH 7.0-7.5 — achlorhydria;

— pH 3.6-6.9 — pronounced hypochlorhydria;

— pH 2.3-3.5 — moderate hypochlorhydria;

— pH 1.6-2.2 — normochlorhydria;

— pH 1.3-1.5 — moderate hyperchlorhydria;

— pH 0.9-1.2 — pronounced hyperchlorhydria.

RESULTS AND DISCUSSION
The results of GAPF assessment in GERD patients are
presented in Table 1, and in practically healthy individu-
als — in Table 2.
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During the analysis, it was found that in patients of
the Group A with GERD during exacerbation, there was
an increase in GAPF — hyperchlorhydria was observed in
14 patients (70%). In the Group B, enhanced GAPF and
hyperchlorhydria were found in 19 patients (59.4%), while
hypochlorhydria was observed in 6 patients (28.7%). In the
Group C, a clear decline in GAPF was recorded — hypochlo-
rhydria was present in 11 patients (58.8%), and hyperchlo-
rhydria in only 3 patients (17.7%), which can be explained
by the age-related atrophic changes in the gastric mucosa.
Normochlorhydria, with minor variations, was noted in all
three groups and accounted for 17 patients (24.6%) overall.

Among practically healthy individuals across all age
groups (Table 2), baseline gastric secretion parameters
were mainly characterized by predominance of normo-
chlorhydria GAPF — 7 individuals (70%) in the Group A,
13 (65%) in the Group B, and 6 (60%) in the Group C.

Hyperchlorhydria GAPF was observed in 3 individu-
als (30%) in the Group A and 3 individuals (15%) in the
Group B. In individuals aged 75 and older, there was a
tendency toward hypochlorhydria — 4 individuals (40%),
which confirms the progression of atrophic changes in the
gastric mucosa with age, and as a result, a decline in hy-
drochloric acid production.

Thus, during GERD exacerbation, patients in the
Groups A and B demonstrated increased GAPF in basal

conditions, with predominant F1-pH values of 4.5 — 70%
and 59.4%, respectively. In patients of the Group C, de-
creased GAPF was noted, with predominant F1-pH values
of 1.2 — 58.8%, due to age-related atrophic changes in the
mucosa. These findings should be taken into account when
prescribing differentiated pharmacotherapy, especially acid-
suppressive medications, in order to prevent potential com-
plications and recurrences of duodenal ulcer disease.

It is known that with age, pathological conditions and
diseases increase affecting the development and prognosis
of the cardiovascular continuum. In 50 examined indivi-
duals, comorbid conditions were identified (Table 3).

An increase in body weight with age in patients with
dyslipidemia is noteworthy.

To confirm GERD, the GAPF was assessed using an ex-
press method of computer-based intraesophageal pH-metry
along the gastric canal using the acidogastrometer AGID-01,
according to the method of V. M. Chornobrovyi [2].

After excluding 19 patients, 50 patients remained in
the analysis. The severity of reflux was evaluated in points,
based on which all patients were divided into three groups:
Group 1 — patients with a minimal degree of reflux (less than
20 points): 25 patients with CHD (50% of all examined);
Group 2 — patients with a moderate degree of reflux (20—
30 points): 19 patients (38%); Group 3 — patients with severe
reflux symptoms (more than 30 points): 6 patients (12%).

Table 1

Distribution of Examined GERD Patients by Baseline Gastric Secretion Parameters According to Functional pH Intervals
Functional Intervals

Study Group Pronounced Moderate Moderate Moderate Pronounced
hypochlorhydria, hypochlorhydria, hypochlorhydria, hyperchlorhydria, hyperchlorhydria,
n (%) n (%) n (%) n (%) n (%)
A (n=20) - 6 (30) 8 (40) 6 (30)
B (n=32) 2(6.2) 4(12.5) 7(21.9) 18 (56.3) 1(3.1)
C(n=17) 4 (23.5) 7(41.2) 4 (23.5) 2(11.8) -
Table 2

Distribution of Examined Practically Healthy Individuals by Baseline Gastric Secretion Parameters
According to Functional pH Intervals

Functional Intervals

Study Group Pronounced Moderate Moderate Moderate Pronounced
hypochlorhydria, hypochlorhydria, hypochlorhydria, hyperchlorhydria, hyperchlorhydria,
n (%) n (%) n (%) n (%) n (%)
A(n=10) - - 7(70) 3(30) -
B (n=20) - 4 (20) 13 (65) 3(15) -
C(n=10) 1(10) 3(30) 6 (60) - -

Gomorbid Gonditions

Table 3

Parameters Group 1 (n=25) Group 2 (n=19) Group 3 (n=6)
Men 18 (71.18) 10 (52.6) 4(73.7)
[}

Gender, n (%) Women 7(28.82) 9(47.4) 2(26.3)

- Type 2 Diabetes Mellitus - - 4 (69)
0,

Comorbidity, n (%) Peptic Ulcer Disease 4(15) - 2(30)
Habit of Late-Night Overeating 3(10) 18 (68) 5(87)
Dietary Characteristics, n (%) Weight Gain 3(10) 18 (68) 5(87)
Dyslipidemia 12 (42) 9 (48) 4 (70)
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To analyze the ECG manifestations of CHD and its
complications, ECG data of patients from different groups
were reviewed.

In 66.6% of patients in Group 3, scarring changes were
observed on ECG, whereas in Group 1, similar changes were
present in only 32% of patients (p < 0.05). These identified
ECG features logically suggest a more intensive antianginal
treatment regimen in Group 3, due to pronounced coronary
changes and a history of myocardial infarction.

Among patients in this group, 25% continuously re-
ceived calcium channel blockers as baseline therapy, 25%
were treated with nitrates, 35% received a combination of
both, and 15% were on beta-blockers.

In Group 1 patients, the intensity and duration of an-
tianginal therapy with nitrates and calcium channel blo-
ckers were significantly lower. The duration and frequen-
cy of beta-blocker use did not differ significantly. Thus, it
was concluded that long-term use of nitrates and calcium
channel blockers in patients with CHD combined with
GERD - as factors that reduce closure of the lower esopha-
geal sphincter — may aggravate clinical manifestations of
gastroesophageal reflux. Given the shared innervation and
functional unity of the body, this may be perceived as cardi-
algia, or may actually lead to coronary artery spasm, myo-
cardial ischemia, arrhythmias, and ultimately a decrease in
quality of life in this patient group.

We also have noted that in some cases, pain disappeared
after taking nitroglycerin, while in others, it intensified.
Some patients reported increased discomfort and retroster-
nal pain after meals, while others noted symptom relief. All
patients kept a detailed diary documenting all unpleasant
sensations, and the results were analyzed synchronously.

It should be noted that functional esophageal spasm
may also present with retrosternal pain. However, this
pain is not always associated with food intake and is often
relieved by nitroglycerin, which further complicates dif-
ferential diagnosis [7, 8, 14, 21].

A characteristic feature may be the combination of
pain with dysphagia, which may also be functional in na-
ture. Dysphagia can occur when ingesting liquid food and
may be worsened by cold meals.

The standard technique was used to perform pH moni-
toring [2]. Electrodes of the acidogastrometer were placed
as follows: the first in the esophagus, 2.5-3 c¢cm above the
lower esophageal sphincter; the second in the cardia; and
the third in the body of the stomach.

The Holter monitoring system was installed using a
standard technique with V4, V6, and aVF leads. A total
of 54 patients were examined — 21 men (39%) and 33 wo-
men (61%), aged from 21 to 73 years. These patients pe-
riodically experienced pain both at rest and during physi-
cal exertion, and retrosternal heartburn was reported by
the majority. In some patients, there was no consistent
response to nitroglycerin: in some, the pain resolved, while
in others, it worsened.

In addition to 24-hour pH monitoring and Holter
ECG monitoring, 47 patients underwent esophagogas-
troduodenoscopy (EGD). In 41 of them (87%), cardiac
insufficiency and hiatal hernia were detected.

Some patients reported increased discomfort and ret-
rosternal pain after eating, while others noted a reduction
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of symptoms. All patients maintained a detailed diary docu-
menting all unpleasant sensations, and the results were
analyzed synchronously using a personal computer.

The following results were obtained from the conduc-
ted studies.

In 20 patients (37%), no significant number (above
normal) of gastroesophageal reflux episodes were detec-
ted. However, episodes of ST-segment depression on ECG
were observed to exceed 2 mm in depth and lasted from 5
to 83 minutes. This allowed the pain in these patients to
be attributed to CHD.

In 19 patients (33%), a significant number of gastroe-
sophageal reflux episodes (> 50) was recorded, while no
changes were observed on Holter ECG monitoring. These
pain episodes were therefore considered non-cardiac, ex-
traesophageal manifestations of GERD.

In 6 patients (11%), both a significant number of reflux
episodes (> 50) and ischemic changes on ECG were found.
During the study, episodes of ST-segment depression oc-
curred 2 to 9 times per day. In 2 of these patients, the clini-
cal picture was similar, but the reflux episodes and ECG
changes were not temporally correlated. In 3 other patients,
an increase in reflux frequency was observed 10—15 minu-
tes prior to ECG changes; in one of these cases, supraven-
tricular extrasystoles occurred during the reflux spike.

In 10 patients (19%), despite having complaints, no ab-
normalities were detected during simultaneous monitoring.

Thus, the method of simultaneous 24-hour pH and
ECG monitoring used in this study expands the possibili-
ties for understanding the causes, conditions, and nature
of cardialgia. In some patients, it allows for differential
diagnosis between GERD and CHD, as well as the recog-
nition of their combined presence.

There is reason to believe that in some cases, GERD-
related reflux acts as a trigger for pain symptoms resem-
bling cardialgia, which may be clinically misinterpreted as
angina pectoris attacks.

The pathogenesis of GERD is a multifactorial process
and is characterized not only by heartburn, pain, and ar-
rhythmias, but also by various manifestations and changes
depending on the clinical form of the reflux. At the same
time, functional esophageal spasm can also present with pain.
In such cases, pain is relieved after taking antacids, under-
going a course of proton pump inhibitors (PPIs), and adhe-
ring to specific behavioral and dietary restrictions. Pain syn-
drome in GERD is of particular importance in terms of diag-
nosis and treatment, as it can trigger a chain reaction leading
to coronary artery spasm and ischemia. In other words, in
certain cases, it becomes a trigger for the development of
CHD in elderly patients who already have existing coronary
vessel changes, diabetes mellitus, or dyslipidemia-requiring
personalized and precise actions from the physician.

In some instances, pain is not always related to food in-
take and may be relieved by nitrates or their analogs, which
further complicates differential diagnosis [7, 8, 14, 15] and
the selection of clinical management strategies, especially
in elderly patients with comorbidities at the primary care
level [20, 25].

To help solve these complex challenges in managing
GERD patients, we have developed a diagnostic algorithm
for use by primary care physicians (Addition).
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CONCLUSIONS

1. GERD, defined as a chronic, recurrent condition
characterized by spontaneous or regularly repeated reflux
of gastric and duodenal contents into the esophagus, com-
bined with cardialgia, poses specific challenges for primary
care physicians in terms of differential diagnosis.

2. In some elderly patients, the coexistence of GERD
and CHD is highly probable, even in the absence of pro-
nounced pain, and this must be taken into account when
prescribing antianginal medications that contribute to the
relaxation of the lower esophageal sphincter.

3. Timely diagnosis and treatment, as well as adherence to
lifestyle recommendations, improve the prognosis of GERD
and reduce its impact on the development of cardialgia.

4. Tt is important to consider that long-term use of PPIs
may lead to malabsorption of calcium, magnesium, vita-

min B,,, and iron, especially in elderly patients. It should

also be noted that PPIs can reduce the effectiveness of an-
tithrombotic drugs.

5. In addition to treating GERD with PPIs and H,-
receptor antagonists, depending on the severity (classified
as A, B, C or D), patients should be advised to follow
simple lifestyle measures, such as: elevating the head of
the bed (in cases of nighttime symptoms); reducing body
mass index, as obesity plays a key role in the development
of refractory GERD; avoiding meals before bedtime and
foods that trigger reflux; re-evaluating the need for certain
medications (such as nitrates, calcium channel blockers,
and anticholinergic agents).

6. It is also important for family doctors to be aware
that long-standing GERD may lead to complications such
as Barrett’s esophagus, adenocarcinoma, strictures, and
dysphagia, which should be considered during long-term
patient follow-up.

Addition

General Algorithm for the Diagnosis and Treatment of Patients with GERD Manifestations at the Primary Care Level

Anamnesis: heartburn and regurgitation after eating, which intensify over time
and may be accompanied by pain or discomfort

.

Initiate treatment with proton pump inhibitors (omeprazole, rabeprazole,
lansoprazole, etc.) or Ha-receptor histamine antagonists

:

Yes H

Symptoms reduced or resolved

}—P| No - after 3 months of treatment

v

Intensity anti-reflux therapy: increase dosages

-

If the patient is under 50 years old refer

Gastroesophageal reflux disease
(GERD) diagnosis confirmed -

to a gastroenterologist for pH monitoring
and further investigations

.

maintain the lowest effective |
dose of acid-suppressive

Yes

A

GERD diagnosis confirmed |

medication

A

y
| Not confirmed l

.

If alarm symptoms’ are present, refer to
a gastroenterologist for screening
esophagogastroduodenoscopy to rule out
Barrett’s esophagus, especially in

Anti-reflux therapy
relieved but did not
completely
eliminate the pain

Additional examination to assess for

coronary artery disease (CAD):
Medical history;

- Characteristics of the pain syndrome;

v

patients with risk factors for malignancy

A 4

Continue monitoring the patient

- ECG, blood pressure measurement;
- Blood tests (glucose, lipids,
troponins, trace elements)

!

Therapy according to the management of stable

at the primary care level

No results

CAD (Order of the Ministry of Health of

“ - dysphagia or pain during swallowing;

Ukraine dated December 23, 2021, No. 2857)

'

- vomiting;
weight loss;

Referral to a cardiologist

| Positive result |

- anemia;
- severe symptoms;
resistance to standard treatment
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