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Patients with cardiovascular diseases
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Peslome

Llesib — M3y4nTb YacTOTY U OCOBEHHOCTU MPUMEHEHUS HECTEPOUAHBIX MPOTUBOBOCMAUTE bHBIX Mpenapatos (HMBM) y nauneHToB ¢ cepaeyHo-
COCyAMCTBIMU 3a60N1eBaHNAMM, FOCMNTA/IM3NPOBAHHbIX B OTAE/IEHNA SKCTPEHHON Kapauonorun. Matepuansl u metoabl. O6cnegosaro 190 naum-
€HTOB, rOCMUTA/IM3UPOBaHHBIX B OTAE/IEHNA 3KCTPeHHON Kapanonorum Y3 «Ob6nacTHas knnHuyeckas 6onbHuLa» r. CapatoBa ¢ AHBapA Mo MapT
2020r. iccnepoBaHue ABAANOCH HEMPepPbIBHLIM, aHKETUPOBaHMeE MPOBOAM/IOCh BCEM MaLiMeHTaM, roCnMTaM3MpoBaHHbIM B YKa3aHHbIV neprog,. B nc-
cnegoBaHum npuHany ysactve 103 (54%) MyxumHbI 1 87 MeHLWMH, CPeAHWI BO3pacT naumeHToB coctasmn 62,05 + 11,11 roga. MpuunHoi rocnura-
v3aumn y 60/bIIMHCTBA NALMEHTOB ABMAACh OCTpas KopoHapHas natosnorma — 116 (61%), y 34 (18%) nauneHTOB — AEKOMMEHCALMA CepAeYHON
HegocrtatouHocTy, y 21 (11%) — pasnunyHble HapylieHus puTMa; y 15 (8%) — runepToHUYECKUit KpU3 Ha pOHE HEKOHTPOIMPYEMOIi apTepuasbHO
runepteHsuu, y 4 (2%) naumeHTos — TpoM603ME0/Ms IErOYHOM apTepun. PesynbTaThbl. B TeueHne Mecsua nepeg rocnutanumsauveii HIMBIM no pas-
JINYHBIM NPUYMHAM NpUHUManu 92 (48%) naumnenTa: 42 (46%) MyxunHbl 1 50 (54%) weHwwmuH. CpegHUit BO3PACT NauueHToB, npuHuMasLumnx HIBIM,
BbilUE, YEM Y MaLMeHTOB, He npuHuMaBwunx HMBM (63,98+11,62 roaa n 60,20+10,27 net, cooTseTcTBeHHO, p=0,018). Cpean MauMeHTOB, BbIHYX-
AeHHbIx npuHumMath HIMBIM B TeveHne nocneaHero Mecaua, 60/b B CycTaBax, Kak OCHOBHYIO MPUHMHY UAWN OfHY M3 npuunH npuema HIBI ykasanu
43 (47%) naumenTa, ronosHyto 601b — 40 (43%) nauneHTos, 60/b B cnvHe — 30 (33%) 60/1bHbIX. Y 15 (16%) nauneHToB npuunHoi npuema HIBM
ABUAacL 3y6Han 60b, y 14 (15%) — 60nb B rpygHoi kneTke, y 11 (12%) 60/1bHbIX — MblleYHO-CKeneTHble 6011, HeCKONbKO NpuYnH Ans npuema
HMBM otMeTnAM 40 (43%) naumeHTOB (B OCHOBHOM, COYETaHMe CycTaBHbIX 60/1ei1 1 60/1eit B cnivHe). 3akatodeHune. MoyTH No10BMHA NaLUEHTOB, ro-
CMUTaNM3UPOBaHHBIX B OT/E/1IeHNA SKCTPEHHOW Kapno/orim, B Te4eHne npejLlecTByolero Mecala npudnumany HIMBI. bonblias YacTb nauueHToB
BbIHYX(/eHa npuHuMaTh HIMBIM yacTo, perynapHo u npogomxkutensHo. bonee TpeTn 0b6cie0BaHHbIX NaLMEHTOB UCMO/b30BaIN Pas/IMyHbIe CMOCO6bI
BBE/leHMA NpenapaTos, B TOM YMC/ie HeonpasBAaHHO YacToe U A/TebHOEe NapeHTepasibHOe NPYMeHEeHNe AN OAHOBPEMEHHOE NCMO0/b30BaHMe pas-
NINYHBIX CNOCOB0B BBEAEHUA Pa3/INYHBIX 1eKapCTBEHHbIX NpenapaTos.
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Abstract

Objective — to study the frequency and characteristics of the use of nonsteroidal anti-inflammatory drugs (NSAIDs) in patients with cardiovascular
diseases hospitalized in the emergency departments of cardiology. Materials and methods. Examined 190 patients hospitalized in the emergency
cardiology departments of the State Healthcare Institution Regional Clinical Hospital of Saratov from January to March 2020. The study was
continuous, a questionnaire was conducted for all patients hospitalized during the specified period. The study involved 103 (54%) men and
87 women, the average age of the patients was 62.05 + 11.11 years. The reason for hospitalization in most patients was acute coronary pathology —
116 (61%) patients, 34 (18%) patients — decompensated heart failure, 21 (11%) patients — various rhythm disturbances; in 15 (8%) patients —
hypertensive crisis against the background of uncontrolled arterial hypertension, in 4 (2%) patients — pulmonary embolism. Results. During the
last month, 92 (48%) patients took NSAIDs for various reasons: 42 men (46%) and 50 women (54%). The average age of patients taking NSAIDs
is higher than that of patients who did not take NSAIDs (63.98 + 11.62 years and 60.20 + 10.27 years, respectively, p = 0.018). Among patients
forced to take NSAIDs over the past month, joint pain — 43 (47%) patients, headache — 40 (43%) patients, back pain — 30 (33%) were indicated
as the main cause or one of the reasons sick. In 15 (16%) patients, the reason for taking NSAIDs was toothache, in 14 (15%) patients — chest pain,
musculoskeletal pain — in 11 patients (12%). Several reasons for taking NSAIDs were indicated by 40 (43%) patients, the majority — a combination
of joint pain and back pain. Conclusion. Almost half of patients admitted to emergency cardiology departments had taken NSAIDs in the previous
month. Most patients have to take NSAIDs often, regularly, for a long time. More than a third of the examined patients used various methods of
drug administration, including unreasonably frequent and prolonged parenteral use or the simultaneous use of various methods of administration
of various drugs.
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inflammatory drugs

Introduction

Today, there are many publications on the rational
use of non-steroidal anti-inflammatory drugs (NSAIDs)
and possible risks of adverse events in patients with car-
diovascular diseases while taking NSAIDs [1-4]. The
possible increase of the risk of acute coronary syndrome,
myocardial infarction [1, 2], stroke [3], destabilization
of blood pressure in patients with arterial hyperten-
sion [4], and the worsening of edematous syndrome
in patients with heart failure have been described [4].
This information formed the basis of the developed
and published recommendations, algorithms for ratio-
nal choice, and use of NSAIDs in patients with various
comorbidities [5]. These recommendations and proce-
dures are intended for physicians who must choose the
optimal strategy for using NSAIDs considering all risks.
However, in real-life clinical practice, patients often start
taking NSAIDs on their own and without considering all
recommendations and algorithms. This applies not only
to patients with cardiovascular diseases but also to those
with other comorbidities, including chronic kidney dis-
ease. In this case, patients can take several drugs simul-
taneously and use different administration routes for
a period ranging from several months to several years.
This situation is aggravated by the fact that physicians

are often unaware of patients taking NSAIDs on their
own, or, unfortunately, do not always keep this possibil-
ity in mind. The problem of patients with cardiovascular
comorbidity taking NSAIDs remains unresolved in real-
life clinical practice.

The objective of this study was to assess the frequency
and peculiarities of the usage of NSAIDs in patients with
cardiovascular diseases admitted to the Emergency Car-
diology Department.

Materials and methods

This study enrolled 190 patients (87 women and
103 men, mean age 62.05 £ 11.11 years) admitted to the
Emergency Cardiology Department of the Saratov
Regional Clinical Hospital from January to March 2020.
This study was scheduled to continue until December
2020 in order to obtain a large sample of patients with
subsequent analysis of the peculiarities of the usage
of NSAIDs in real-life clinical practice for various car-
diovascular diseases. Unfortunately, due to the COVID-
19 pandemic, the recruitment of patients was suspended.
However, it was decided to publish some preliminary
data. This was a full-design study. The questionnaire
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survey was conducted for all patients hospitalized during
this period, except for patients with dementia (23 points
or less on the Montreal Cognitive Assessment Scale
[6]). All patients signed informed consent to participate
in the study. The questionnaire included questions on the
use of NSAIDs, reasons for their use, and peculiarities
of their use during the month before hospitalization.
The use of acetylsalicylic acid in low doses as antiplatelet
therapy was not considered NSAID use.

Statistical processing of the obtained data was car-
ried out using Statistica 8.0 software (StatSoft Inc. USA).
Normally distributed quantitative characteristics are
presented as M + SD, where M is arithmetic mean, SD is
standard deviation. The median (Me) and interquar-
tile range [25th; 75th percentile] were used to describe
parameters with distribution other than normal. Com-
parison of two groups was carried out using Student’s
t-test or Mann-Whitney test (if distribution was other
than normal). A 2 x 2 table (Fisher’s exact two-sided test,
X>-test with Yates correction) was used to compare rela-
tive frequencies in two groups. Differences were consid-
ered significant at p < 0.05.

The structure of cardiac pathology in patients
enrolled in this study is presented in Table 1. Acute cor-
onary syndrome and decompensation of heart failure
were the reasons for hospitalization in most patients.
Ischemic heart disease (IHD) in 116 (71%) patients was
represented by its acute forms, unstable angina and myo-
cardial infarction. These were the onset of ischemic heart
disease in 51 patients (44%); 65 patients (56%) had a his-
tory of IHD in different forms. The diagnosis of acute
coronary syndrome was established based on European
recommendations for the management of patients with
this disease [7, 8]. At the time of present hospitalization,
48 (29%) patients were diagnosed with chronic forms
of THD without symptoms of acute coronary syndrome.
Exertional angina as the only form of IHD was found
in 12 patients (7%); a history of myocardial infarction
was revealed in 36 patients (21%), including 25 patients
currently suffering from exertional angina. Among
162 patients with signs of chronic heart failure (CHF),
56 patients (35%) were diagnosed with acute decompen-
sation of heart failure [9]. In 34 patients, acute decom-
pensation of CHF was the main reason for hospitaliza-
tion. Patients without acute decompensation at the time
of hospitalization mostly had CHF functional classes
IT and III (47% and 33%, respectively). Most patients
with acute decompensation of CHF (70%) were diag-
nosed with CHF functional class III in the period before
decompensation.

Such routine cardiovascular risk factors as smok-
ing and overweight were analyzed in patients enrolled
in this study. Smoking at the time of hospitalization
was registered in 52 patients (27%). A history of smok-
ing was reported by 43 patients (23%); 28 of them

(15% of the total number enrolled in the study) quit
smoking less than a year ago. Therefore, 80 patients
(42%) currently smoke or stopped smoking less than
a year ago; 69 of them (86%) were male. Therefore, 69
(67%) male patients admitted to the Emergency Cardi-
ology Department had such a cardiovascular risk factor
as smoking. Smoking was also registered in 11 female
patients (13%), which is significantly less than in male
patients (p = 0.0001). The smoking index was also higher
in men than in women: 20 [10; 25] and 13 [7; 15], respec-
tively, p = 0.014. Overweight (body mass index more
than 25 kg/m?) was observed in 101 (53%) patients —
60 men and 41 women. The distribution of the analyzed
risk factors according to gender is presented in Fig. 1.

Table 1. The cardiovascular diseases in patients

| Index | Value |

The reason for hospitalization, abs (%):

« acute coronary pathology 116 (61%)

» decompensated heart failure 34 (18%)

o rthythm disturbances 21 (11%)

« hypertensive crisis against the background of 15 (8%)
uncontrolled arterial hypertension

« pulmonary embolism 4 (2%)

Clinical forms of cardiac pathology, abs (%):

168 (88%)
164 (86%)
162 (85%)

« arterial hypertension
o coronary heart disease
o chronic heart failure

« atrial fibrillation 60 (32%)
Functional class of chronic heart failure in patients

without acute decompensation, abs (%):

ol 11 (10%)
o II 50 (47%)
o I 34 (33%)
< IV 11 (10%)
Functional class of chronic heart failure preceding

acute decompensation, abs (%):

o1 0 (0%)
o II 9 (16%)
o II1 39 (70%)
o IV 8 (14%)
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Figure 1. Distribution cardiovascular risk factors
in patients according to gender
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Comorbidity was analyzed in this study only based
on the questionnaire filled by the patients on their
own. Patient awareness of nosological forms requiring
administration of NSAIDs was of particular interest.
The following are the comorbidities indicated in the
questionnaire by the patients on their own: disease
of the gastrointestinal tract — 46 (24%) patients, dia-
betes mellitus — 36 (19%) patients, osteoarthritis —
24 (13%) patients, cancer — 7 (4%), gout — 6 (3%)
patients.

This study did not analyze other medications used,
including cardiotropic agents, since its purpose was
to investigate the peculiarities and frequency of NSAID
usage.

Results

One month before hospitalization, 92 (48%) patients
took NSAIDs for different reasons: 42 (46%) men
and 50 (54%) women. The mean age of these patients
was higher than that of patients who did not require
NSAIDs (63.98 + 11.62 years and 60.20 + 10.27 years,
respectively, p = 0.018). Among the surveyed patients,
30 (16%) occasionally took NSAIDs but did not need
to take them during the last month. Therefore, occa-
sional use of NSAIDs over a longer period was observed
in 122 (64%) patients: 57 men (47%) and 65 women
(53%).

The main reasons, frequency, and duration of NSAID
use one month before hospitalization are presented
in Table 2. «Joint pain» as the main or one of the rea-
sons for taking NSAIDs was indicated by 43 (47%)
patients, headache — by 40 (43%) patients, back pain —
by 30 (33%) patients. Almost half of the patients taking
NSAIDs in the last month had been taking them for
more than three years. During the month before hospi-
talization, 57 patients (62%) took NSAIDs at least once
a week. That is one-third of the total number of patients
enrolled in this study.

The following non-selective NSAIDs agents were
the most commonly used: diclofenac — 37 (40%)
patients, ibuprofen — 35 (38%) patients, ketorolac —
23 (25%) patients. Patients took the following selec-
tive NSAIDs less frequently: nimesulide — 22 (24%)
patients, meloxicam — 13 (14%) patients; and coxibs
were used only by 7 (8%) patients. An important aspect
of self-treatment by patients is the fact that 26 (28%)
patients simultaneously took two or more NSAIDs
during the previous month. Most patients (59; 64%)
took NSAIDs per os; intramuscular injections were
used by 15 (16%) patients; the combination of simul-
taneous oral and intramuscular administration was
used by 11 (12%) patients; other combinations, includ-
ing intravenous and rectal administration — by 7 (8%)
patients.

Table 2. The reasons for taking NSAIDs, distribution
of patients depending on the duration and frequency
of taking NSAIDs during the last month

| Index | Value
The reasons for taking NSAIDs, abs. (%):
« joint pain 43 (47%)
« headache 40 (43%)
« back pain 30 (33%)
« toothache 15 (16%)
o chest pain 14 (15%)
« musculoskeletal pain 11 (12%)
The duration of taking NSAIDs, abs. (%):
o less than 3 months 14 (15%)
« from 3 months to 1 year 6 (7%)
« from 1 year to 3 years 27 (29%)
« more than 3 years 45 (49%)
Frequency of taking NSAIDs in the last month
before hospitalization, abs. (%):
« daily 13 (14%)
« 3 times a week 13 (14%)
« 2 times a week 13 (14%)
« once a week 18 (20%)
« less than once a week, but more often than once 19 (21%)

every 3 months

« once within 3 — 6 months 16 (17%)

Only 55 (60%) patients used NSAIDs as prescribed
by their physicians. Physicians inquired about cardiovas-
cular diseases in 34 cases (62%). 37 patients (40%) used
NSAIDs on their own, without recommendation by a
physician.

Most patients (57; 62%) could not tell the potential
adverse effects of NSAIDs. The possibility of kidney
damage when taking NSAIDs was mentioned by
22 (24%) patients, liver damage — by 23 (25%) patients,
cardiovascular disorders — by 6 (7%) patients, and gas-
tric and intestinal lesions — by 10 (11%) patients. The
possibility of damage to all these organs was mentioned
by 11 (12%) patients. 45 (49%) patients took gastropro-
tectors. 6 (6.5%) patients reported worsening of edema-
tous syndrome and increased blood pressure in connec-
tion with NSAIDs.

Laboratory tests revealed that hemoglobin level was
significantly lower in patients who took NSAIDs one
month before hospitalization than in patients who did
not take NSAIDs (134 [122; 148] g/l and 144 [131; 151]
g/l, respectively, p = 0.004). Anemia (decrease in hemo-
globin level below 120 g/l in women and below 130 g/l
in men) was found in 20 (22%) patients who took
NSAIDs one month before hospitalization. No statisti-
cal differences were found in the incidence of anemia
in patients taking NSAIDs (20; 22%) and in patients
not taking these agents (14; 14%) (p = 0.177). This
may be due to an insufficient number of patients in the
compared groups. Therefore, analysis of the incidence
of anemia due to NSAIDs requires further investigation
when the study resumes.
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Discussion

Almost half (48%) of patients admitted to the Emer-
gency Cardiology Department took NSAIDs one month
before hospitalization. Most of the patients belonged
to the elderly population and had cardiovascular
comorbidity. The reasons why patients with signifi-
cant cardiovascular disease had to use NSAIDs do not
differ from those in the general population of the cor-
responding age. Most patients cited joint pain, back
pain and headaches as the reason for taking NSAIDs.
Many patients (43%) listed several reasons for using
NSAIDs. Our data match the results of the European
study of NSAIDs in real-life clinical practice, suggest-
ing that joint pain syndrome is one of the main reasons
forcing patients to take NSAIDs for a long time and
in high doses [1, 2].

We currently have results of a meta-analysis indi-
cating that the risk of myocardial infarction associ-
ated with NSAIDs increases within one to seven days
and when taking various drugs, including naproxen,
which was considered relatively safe [2]. Of note is a
small proportion of patients taking highly selective
COX-2 inhibitors (coxibs) — agents with the lowest
risk of gastrointestinal (GI) adverse events. However,
a large proportion of patients had a high risk of gas-
trointestinal damage while taking NSAIDs. This is due
to the use of antiplatelet agents and/or anticoagulants,
the patients’ age, possible ischemic lesions of the gas-
trointestinal mucosa with underlying severe cardiac
disease. The rare prescription of coxibs in this cat-
egory of patients is probably associated with the fear
of cardiovascular emergencies. However, recent stud-
ies showed that these complications are class-specific;
they can develop with any NSAIDs, and the probability
of their occurrence is determined by individual features
and the dose of a particular agent [1-4].

Taking NSAIDs per os is currently considered the
most rational route of administration. It is on par with
other methods in terms of effectiveness but has a better
safety profile. The advantage of the parenteral route
of administration is only in the rapid effect. However,
the effect lasts only in the first days of treatment [5].
In real-life clinical practice, more than a third of exam-
ined patients used different routes of administration,
including unjustifiably frequent and long parenteral
use, or simultaneous use of different routes of admin-
istration and different NSAIDs, which significantly
increases the risk of adverse events.

This study revealed that 62% of patients taking
NSAIDs had to take these agents at least once a week.
In total, a third of urgently admitted patients took
NSAIDs regularly and frequently. In addition, most
patients took the drugs for more than three years.

It should also be noted that 40% of patients took
NSAIDs on their own, without the recommendation

of their physician. This is crucial, given the low aware-
ness of the possible side effects of NSAIDs among
patients. The lack of patient awareness of the nosology
for taking such agents was also revealed. Most of the
examined patients who took NSAIDs also required
proton pump inhibitors. This is because additional gas-
troprotective therapy is recommended during the com-
bined use of antiplatelet agents and/or anticoagulants
with NSAIDs [5]. However, only half of the patients
who required proton pump inhibitors took them before
hospitalization.

In our view, the lower hemoglobin level established
in patients taking NSAIDs compared with those who
did not take these agents one month before hospital-
ization is an important fact. There was no significant
difference in the incidence of anemia among patients
in the two groups, possibly due to the small number
of patients.

Our study has several limitations. Firstly, we had
to analyze information obtained from a relatively small
group of patients since the study was suspended due
to the COVID-19 pandemic. Secondly, the develop-
ment of adverse events associated with NSAIDs was
due to various reasons. However, we did not perform
multivariate analysis in this paper. It will be per-
formed in subsequent papers. The reason for taking
NSAIDs — inflammatory disease, severity of inflam-
mation, nociceptive or neuropathic pain, etc. — is cer-
tainly an important aspect. Differentiated analysis
and the possibility of finding a relationship between
NSAIDs and the destabilization of cardiovascular
diseases and the development of emergency con-
ditions require a large sample. We hope to resume
this study.

Conclusion

Almost half of the patients admitted to the Emer-
gency Cardiology Department took NSAIDs during
the previous month before hospitalization. Most
patients had to take NSAIDs frequently and regu-
larly. Considering the plurality of medications taken
for managing the underlying cardiovascular disease,
the age of patients and comorbidities, NSAID use
in this group of patients should not be uncontrolled.
The possible use of NSAIDs in patients with car-
diovascular comorbidity needs clarification since
patients are poorly informed of the possible risks
of adverse events when taking NSAIDs; they under-
estimate the danger and think it is unnecessary
to inform physicians about the use of these drugs.
Patients often take medications on their own, using
different agents and different routes of administration
simultaneously, thus increasing the risk of adverse
events.
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Features of Body Composition
in Centenarians with Coronary
Artery Disease

Pesome

Lienb nccnepoBaHUA: U3yyeHNe KOMMO3ULMOHHOMO COCTaBa Tena y 60/bHbIX uileMuyeckoi 6onesHblo cepaua (MBC) crapiwe 90 net (gonroxw-
Teseil) U aHasn3 B3aMMOCBA3eM MeXAY COAEPKaHWEM KMUPOBOWA, TOLLEN TKaHW Y MUHEPA/IbHOW MNOTHOCTbIO KOCTHOM TKaHu (MIKT). MaTtepuan n
MeToabl. JaHHas paboTa — 04HOMOMEHTHOE («MonepeyHoe») Uccies0BaHmne, B KOTOpOoe 6b110 BKAtoYeHo 200 nauueHTos ctapue 90 net (140 xeH-
WUH 1 60 MyXUMH, CpegHUii Bo3pacT 92,4 +2,3 roja), rocnMTann3mMpoBaHHbIX ¢ AuarHo3oM MBC. KOMMO3ULMOHHBIN COCTaB Tena aHann3vMpoBanv
nocpesCTBOM /IByX3HEPreTuyeckol peHTreHoBCKoW abcopbumomeTpun. PesynbTaThl. M36bITOYHaA Macca Tena WK OXUPeHNe ANarHoCTUPOBaHbI
y 139 (69,5%) 60/1bHbIX. CKENETHO-MbILIEYHBI MHAEKC OCTABa/CA B MPeAeiax HOpMasibHbIX 3HaueHuid y 145 (72,5%) 60/1bHbIX M 6bI1 HUXE HOPMbI
y 55 (27,5%). CHWKeHWe MUHEepasbHOM NAOTHOCTU KOCTHOW TKaHu (T-KpuTepwii) MeHee -2,5 SD BbisieneHo y 81 (40,5%) 60/bHbIX, HOpMasibHbIe
3HayeHus MMKT — y 60 (30,0%) naumeHToB. HauMeHblume 3HaveHus MIMKT o6HapyeHbl B pebpax, Hanbosbluve — B MO3BOHOYHUKE M HUKHUX
KoHeyHocTaX. HaliaeHa nofoXuTebHaA KOppensaumns Mexay MHAeKcoM Macchl Tena (MMT) 1 MuHepanbHOM MAOTHOCTLIO KOCTHOW TKaHW BO BCEX
yuacTkax ckeneta (p <0,0001 ans Bcex o6nacTeit). BoisiBneHa cyljecTBeHHas npsiMasi KOPPeNsLUA MEXAY COAEPKAHUEM KUPOBOWM TKaHW BO BCeX
yyacTkax Tena u MIKT, oco6eHHo 3HaumMasn Mexay MIKT pe6ep 1 coaepiaHveM )MpoBoii TKaHu B Tynosue (r=0,85; p <0,0001). YcTaHoB/eHa
npsAMas KoppenfaLma Mexjy CoAepKaHueM Tollei TKaHu u MIKT; Hanbonee goctoBepHas —Mexay MIKT BepxHUX KOHEYHOCTe 1 cogepKaHneM
TOlWel TKaHW B BEPXHUX KOHeuHocTsX (r=0,69; p <0,0001). Mexay cofepXaHueM KUPOBOI M Toel TKaHW HalAgeHa OTpuLaTebHas KOppenauums,
Hanbosiee 3HAYMMan MEXAY TOLLEN U MUPOBOM TKaHbIO B HMKHMX KOHeYHOCTAX (r=-0,46; p <0,0001). 3ak/toueHue. MoyyeHHble pe3y/ibTaThl CBU-
[leTeNbCTBYIOT 06 0CO6EHHOCTAX KOMMO3MLMOHHOMO COCTaBa Tesa y AonroxuTenein. OTMeyeHa J0CTaTOYHO BbICOKaA A0/ 60/IbHbIX C U36bITOYHOM
Maccol Tesa, HO C HopMasbHbIMKU NokasaTenamMu MIKT u coaepxanua Toujein TKaHW. MoaTBepX/AeHbl 3HaYMMble B3aUMOCBA3UN MEX/Y KOCTHOW,
XMPOBOW U TOLLEel TKaHbIO.
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Abstract

Purpose. To investigate the body composition in patients over 90 years old (long-livers) with coronary artery disease (CAD), and analyzed the
relationships between the fat and lean tissues, as well as bone mineral density. Material and Methods. A cross-sectional study of 200 patients
over 90 years old (140 men and 160 women, mean age 92,4+2,3 roga) who were hospitalized with a diagnosis of CAD was conducted. The body
composition was analyzed by dual-energy X-ray absorptiometry (DXA). Results. Overweight or obesity were diagnosed in 139 (69.5%) patients. The
musculoskeletal index remained within normal values in 145 (72.5%) patients and was below normal in 55 (27.5%) patients. Decrease of total BMD
(T-score) below -2.5SD was detected in 81 (40,5%), and normal total T-score — in 60 (30.0%) patients. The smallest values of BMD were found in
the ribs, the largest — in the spine and in lower extremities. A positive correlation was registered between body mass index and bone mineral density
in all areas of the skeleton (p <0.0001). A significant positive correlation was found between BMD and the fat mass in all parts of the body, especially
significant between BMD of the ribs and the trunk adipose tissue (r = 0.85; p <0.0001). A positive correlation has been established between the
lean mass and BMD; the most significant between the BMD and the lean mass in the upper extremities (r = 0.69; p <0.0001). A negative correlation
was found between the fat and lean mass; the most significant between lean and adipose tissue in the lower extremities (r = -0.46; p <0.0001).
Conclusion. The study results indicate some features of body composition in long-livers. The proportion of overweight patients with normal indices

of BMD and lean mass was relatively high. Significant relationships between the bone, adipose and lean tissues were confirmed.

Key words: body composition, muscle mass, bone mineral density, adipose tissue, dual-energy X-ray absorptiometry, centenarians
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Introduction Decreasing bone density is a key risk factor for fractures

The process of aging is associated with numerous
changes in body composition. Aging inevitably leads to
a decrease in muscle mass and strength, along with an
increase in body fat and a decrease in bone mineral den-
sity, which often contributes to the so-called osteosarco-
penic obesity [1, 2]. To a certain extent, these changes
are associated with the imbalance between energy intake
and expenditure due to an increasingly sedentary life-
style. Some disorders also depend on the age-related
rearrangement of the endocrine system and metabolic
processes.

Increasing fat mass and its redistribution by central
type in the senile population are associated with risk fac-
tors for diabetes mellitus and cardiovascular diseases [3].

that lead to significant disability and increased mortality
in the senile population. In turn, sarcopenia also leads
to different functional disorders and disability in elderly
individuals [1].

Age-associated changes in bone, adipose and muscle
tissues are usually not isolated — they are combined with
each other. Therefore, the same pathogenetic factors can
underlie the decrease in bone and muscle tissue with
aging: subclinical inflammation, deficiency of hormones
and nutrients, as well as a decrease in physical activ-
ity [2]. The relationship between bone and muscle tissue
can be also explained by other factors. A decrease in
muscle mass leads to a decrease in bone loading, which
contributes to a decrease in bone density [4]. Muscles
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also perform an endocrine function by synthesizing bio-
logically active molecules (myokines) that can have an
effect on bone tissue regulation [2].

There are also certain correlations between adipose
and bone tissue. This primarily includes the positive
effect of mechanical stress that stimulates the forma-
tion of bone tissue by reducing apoptosis and increas-
ing proliferation and differentiation of osteoblasts and
osteocytes [4]. Also, the relationship between adipose
and bone tissue can be mediated by various biologi-
cally active substances, particularly leptin and estrogens
synthesized by adipocytes, as well as by sclerostin and
osteocalcin produced by osteoblasts and stimulating the
secretion of adipokines and insulin [2, 4].

Although the specific features of body composition
in different groups of patients only recently attracted
closer attention, there are now plenty of studies con-
cerning this problem in elderly and senile patients and
patients with several chronic diseases. However, only a
few have studied body composition in long-living per-
sons [5-6]. Among the available literature sources, we
did not find any studies with dual-energy X-ray absorp-
tiometry as a method to study the characteristics of body
composition in long-livers; the above studies were car-
ried out using a less sensitive technique called bioelectri-
cal impedance analysis. Considering the above, it seems
interesting (both from a scientific and a practical point
of view) to analyze body composition in individuals over
90 years old.

The objective of this study was to assess body com-
position in patients over 90 years old (long-livers) with
IHD and analyze possible relationships between the
amount of fat mass and lean tissue and bone mineral

density.

Materials and Methods

This was a one-stage (cross-sectional) study per-
formed on the clinical base of the State Budgetary
Healthcare Institution “Hospital for War Veterans
(HWV) No. 3” (Moscow). Two hundred patients over
90 years old were involved in this study (140 women
and 60 men, mean age 92.4 * 2.3 years); they were hos-
pitalized for a diagnosis of “ischemic heart disease”
(IHD). This study included patients with confirmed
IHD. Diagnosis of IHD was carried out in accordance
with the European Society of Cardiology Guidelines
for the diagnosis and management of chronic coronary
syndromes (2019) [7].

Exclusion criteria: any diseases that can definitely
cause changes in body composition (active malignant
neoplasms, chronic obstructive pulmonary diseases,
malabsorption syndrome, rheumatoid arthritis and
other chronic inflammatory diseases, chronic kidney
disease stage IV-V).

Standard methods of examination of patients with
IHD were used to assess the condition of the patients.
Also, the body weight and height of patients were deter-
mined and body mass index (BMI) was calculated.
Normal parameters included body weight with BMI from
18.5 to 24.9; body weight with BMI from 25 to 29.9 was
considered as overweight; obesity was diagnosed with
BMI of more than 30 kg/m?*[8].

Body composition was analyzed with dual-energy
X-ray absorptiometry using the Lunar Prodigy Advance
device (General Electric, USA). Analysis of body com-
position included the assessment of fat mass (in grams
and as a percentage), lean tissue mass (in grams), bone
mineral component (in grams), and total body weight
(in kilograms). This analysis was performed in the left
upper limb, left lower limb, left half of the trunk and in
total in the left half of the body, right upper limb, right
lower limb, right half of the trunk, and in total, in the
right half of the body, in both upper limbs, both lower
limbs, trunk, and in total, the whole body. Based on the
results of body composition analysis, we further calcu-
lated the so-called appendicular skeletal muscle mass
(ASMM) and musculoskeletal index. Appendicular
skeletal muscle mass is the sum of lean tissue in the two
upper and two lower limbs, and musculoskeletal index
is the ratio of ASMM to body height squared. Sarcope-
nia was diagnosed in participants with musculoskeletal
index less than 6.0 kg/m? in women and less than 7.0 kg/
m?in men [9].

Senile asthenia syndrome was diagnosed according
to Senile Asthenia Clinical Guidelines [10]. Screen-
ing diagnosis of senile asthenia syndrome was carried
out using the “Age is no disqualification” question-
naire [10].

This study was conducted in accordance with inter-
national and Russian ethical standards, as well as the
provisions of the Helsinki Declaration. All study par-
ticipants signed an informed consent form. As part
of a large research project, this study was approved
on 14 JUN 2017 by the Independent Ethical Commit-
tee of Sechenov First Moscow State Medical Univer-
sity of the Ministry of Health of Russia (Resolution
No. 05-2017).
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The results obtained were analyzed using Statis-
tica software (version 13.0, StatSoft Inc., USA). The
sample was checked for normal distribution using
Kolmogorov — Smirnov and Shapiro — Wilk tests.
Descriptive statistics methods (mean values, standard
deviation, minimum, maximum for quantitative vari-
ables; number and proportion for qualitative variables)
were used to describe the obtained information. When
the distribution of variational series did not meet the
“normality” criteria, nonparametric statistics were
used; the median (Me), quartiles (Q1-Q4) and inter-
quartile range (from 25% to 75%) were determined.
Groups were compared using parametric and non-
parametric methods (Mann — Whitney or Kruskal —
Wallis test, chi-square test or Fisher’s exact test); cor-
relation analysis was conducted using Spearman’s rank
correlation coefficient.

Table 1. Comorbid pathology in patients included in the study

Results

In the group of patients, multiple comorbidity was
registered in addition to IHD, which was quite typical
for individuals of this age (in particular, arterial hyper-
tension, atrial fibrillation, etc.) (Table 1).

In the group of long-livers, overweight or obesity
was diagnosed in 139 (69.5%) individuals. Obesity was
observed in 58 (29.0%) participants; most of them (45;
77.6%) had class 1 obesity, while class 2 obesity was reg-
istered only in 13 (22.4%) patients. Only one patient
(0.49%) was diagnosed with body mass deficiency. Mean
body mass index was 27.6 + 4.5 kg/m? (with fluctuations
from 18.2 to 38.8 kg/m?) (Table 2).

Women demonstrated a higher proportion of adipose
tissue in all parts of the body compared to men. The most
obvious differences between women and men were related
to adipose tissue of upper and lower limbs (Table 3).

Number of patients
Diseases
n %
History of myocardial infarction 48 23,8
Chronic heart failure 41 20,3
Atrial fibrillation 67 33,7
History of acute cerebrovascular accident 30 14,9
Arterial hypertension 200 100
Diabetes mellitus / impaired glucose tolerance 31 15,3
Table 2. General characteristics of patients
Men Women
Parameters n=60 n=140 P
(M+SD) (M+SD)

Age, years 92,6+2,8 92,3%2,1 0,5
Body mass index, kg/m? 27,3+3,8 27,6+4,8 0,6
Weight, kg 73,0+10,6 64,0+11,8 0,000001
Height, cm 165,3+14,6 152,1+6,8 <0,000001
Bone mineral density (total), mg/cm? 1130,6+136,2 957,6+107,6 <0,000001
T-score, SD 0,8 (-2,2; 0,5) * 2,4 (-3,1;-1,3) * 0,000004
Z- score, SD 0,65 (-0,9; 1,9) * -0,2 (-1,1; 0,65) * 0,008
Fat mass (total):
g 2149347690 237258451 0,08
% 29,9+8,0 37,1+8,3 <0,000001
Lean mass (total), g 48845+6326 38454+4653 <0,000001
Frail, % 44,4 74 <0,000001
Pre-frail, % 44,4 25,2 0,0002
Robust, % 11,1 0,8 0,0003

Note: * Me — median, Q25 and Q75 — 25% and 75% quartiles, respectively
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Table 3. The amount of fat mass in different body parts in men and women

Women Men
Parameters n=140 n=60 P
(M+SD) (M+SD)
Total fat mass, g 214937690 23725+8451 0,08
Total fat mass, % 37,1+£8,3 29,948,0 <0,0001
Trunk fat mass, g 12949+5316 13561+5270 0,4
Trunk fat mass, % 37,5+9,5 33,6+9,1 0,006
Arms fat mass, g 21494952 1577+751 <0,0001
Arms fat mass, % 35,5+8,9 23,348,3 <0,0001
Legs fat mass, g 7857+2748 5803+2021 <0,0001
Legs fat mass, % 39,4+8,1 27,3+7,3 <0,0001
100 100
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Figure 1. Fat mass distribution in men and women

Figure 1 shows the differences in the distribution of
adipose tissue in men and women. The average ratio of fat
mass in the trunk to the total fat mass was 0.53 + 0.06 in
women and 0.62 + 0.05 in men (p < 0.0001). The aver-
age ratio of fat mass in lower limbs to the total fat mass
reached 0.40 + 0.77 in women and 0.27 + 0.05 in men
(p < 0.0001). The average ratio of fat mass in limbs to
the fat mass in the trunk was 0.83 + 0.23 in women and
0.56 + 0.14 in men (p < 0.0001).

Average bone mineral density reached 1,008 + 140 mg/
cm?, and T-test showed —1.7 SD. BMD reduced by no
more than 1 SD is considered normal; BMD reduced by
more than 1 SD but not reaching —2.5 SD corresponds

Legs fat/Total fat ratio

to osteopenia; values below —2.5 SD reveal osteopo-
rosis. The lowest BMD values were registered in ribs
(626 + 85 mg/cm?), the highest — in the spine and lower
limbs (Figure 2).

All bone mineral density parameters were signifi-
cantly lower in women than in men; the greatest differ-
ences were observed in lower and upper limbs (Table 4).

The amount of lean tissue in women and men is
presented in Table 5. The musculoskeletal index stayed
within normal (more than 6.0 kg/m* in women and
7.0 kg/m*in men) in 145 (72.1%) patients. A decrease
in this index was observed in 35 (25%) women and 20
(33%) men.
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Figure 2. Bone mineral density in different skeleton parts
Table 4. Bone mineral density in women and men
Women Men
Bone mineral density n=140 n=60 p
(M=£SD) (M+SD)
Total BMD (mg/cm?) 957+107 1130+136 <0,0001
Arms BMD (mg/cm?) 730 (673; 791) * 981 (896; 1090) * <0,0001
Legs BMD (mg/cm?) 929+147 1212+176 <0,0001
Trunk BMD (mg/cm?) 803+95 897+123 <0,0001
Ribs BMD (mg/cm?) 603+75 682+83 <0,0001
Pelvis BMD (mg/cm?) 879+133 1000149 <0,0001
Spine BMD (mg/cm?) 962+163 1114+214 <0,0001
Note: * Me — median, Q25 and Q75 — 25% and 75% quartiles, respectively
Table 5. Lean mass in women and men
Women Men
Parameters n=140 n=60 P
(M=£SD) (M+SD)
Total lean mass, g 38453+4653 48845+6326 <0,0001
Trunk lean mass, g 20302+2729 2559243379 <0,0001
Legs lean mass, g 11634+1780 14785+2588 <0,0001
Arms lean mass, g 3668+630 49651697 <0,0001
Skeletal-muscle index, kg/m? 6,6+0,8 7,3+0,9 <0,0001
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Correlation analysis revealed a significant direct cor-
relation between the body mass index of patients and
their fat mass (Fig. 3).

There was also a significant direct correlation between
BMI and bone mineral density in all parts of the skeleton
(p < 0.0001 for all areas); the strongest correlation was
observed for the bones of the trunk (r = 0.5; p < 0.0001)
and ribs (r = 0.5; p < 0.0001).

A highly reliable direct correlation was found between
the fat mass in all parts of the body (both in grams and
percentage) and BMD (both in total and in each separate
part of the skeleton); the most reliable values were estab-
lished for the correlation between BMD of ribs and fat
mass of the trunk (r = 0.85; p < 0.0001) (Table 6).

There was a significant direct correlation between
the mass of lean tissue and BMD (both in total and in

r=0.84; p<0.0001
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Figure 3. Correlations between body mass index and fat mass

Table 6. Correlations between bone mineral density and trunk fat mass

0
Bone mineral density Trunk fat mass (g) Trunk fat mass (%)
1 p r;p
Total BMD (mg/cm?) 0,43; <0,000001 0,25; 0,0004

Total BMD (T-score)
Total BMD (Z-score)
Arms BMD (mg/cm?)
Legs BMD (mg/cm”®)
Trunk BMD (mg/cm?)
Ribs BMD (mg/cm?)
Pelvis BMD (mg/cm?)

Spine BMD (mg/cm?)

0,465 <0,000001
0,2; 0,007
0,33; 0,000003
0,37; <0,000001
0,59; <0,000001
0,85; <0,000001
0,56; <0,000001

0,51; <0,000001

0,33;0,000003
0,13; 0,06
0,1; 0,08
0,18; 0,01
0,4; <0,000001
0,4; <0,000001
0,38; <0,000001

0,365 <0,000001
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Table 7. Correlations between bone mineral density and lean mass

Bone mineral density

Total lean mass
r;p

Trunk lean mass
p

Arms lean mass
r;p

Legs lean mass
r;p

Total BMD (mg/cm?)
Total BMD (T-score)
Total BMD (Z-score)
Arms BMD (mg/cm?)
Legs BMD (mg/cm?)
Trunk BMD (mg/cm?)
Ribs BMD (mg/cm?)
Pelvis BMD (mg/cm?)

Spine BMD (mg/cm?)

0,57;<0,000001
0,45;<0,000001
0,2; 0,003
0,65 <0,000001
0,6; <0,000001
0,56;<0,000001
0,55;<0,000001
0,55;<0,000001

0,52;<0,000001

0,52;<0,000001
0,4;<0,000001
-0,17; 0,01
0,57; <0,000001
0,54; <0,000001
0,51; <0,000001
0,52; <0,000001
0,52; <0,000001

0,47; <0,000001

0,64;<0,000001
0,51;<0,000001
0,31; 0,00001
0,69;<0,000001
0,66;<0,000001
0,56;<0,000001
0,53;<0,000001
0,54;<0,000001

0,54;<0,000001

0,49;<0,000001
0,37;<0,000001
0,15; 0,04
0,56;<0,000001
0,51;<0,000001
0,48;<0,000001
0,49;<0,000001
0,43;<0,000001

0,45;<0,000001

all parts of the body); the most reliable relationship was
between BMD of upper limbs and lean tissue mass in
upper limbs (r = 0.69; p < 0.0001) (Table 7).

An inverse correlation was observed between fat
mass and lean tissue; the most significant one was for
lower limbs (r = —0.46; p < 0.0001).

In the studied group of long-livers, sarcopenic obe-
sity was found in 3 (1.5%) patients, along with absolutely
normal bone mineral density, and in 10 (5%) patients —
along with osteopenia. Osteosarcopenic obesity (a com-
bination of osteoporosis, sarcopenia and obesity in one
patient) was found in 4 (2%) patients, and a combina-
tion of osteoporosis with obesity was found in 17 (8.7%)
patients. Normal BMD values combined with the absence
of sarcopenia and obesity were registered in 33 (16.5%)
patients, and isolated osteoporosis (with normal fat and
muscle tissue) — in 41 (20.5%) patients.

Discussion

According to the available medical literature, our
study is one of a few studies concerning body composi-
tion in long-livers [5, 6, 11]. Most other publications pre-
sented the results of studies of body composition in the
elderly population and their comparison with younger
individuals. It should be noted that we found no results
of studying the body composition of long-livers using
dual-energy X-ray absorptiometry in the available lit-
erature sources; a few studies of long-livers used a less
sensitive technique of bioelectrical impedance analysis
[5,6, 11].

The results revealed a large number of overweight
and obese 90-year-old patients (70%). As is known,
fat mass increases with age; this fact is also obvious in
the results of our work [2]. It should be emphasized

that class 1 obesity was the most common, while there
were no cases of class 3 obesity. Most of the examined
patients had body mass index in the optimal range since,
in senile age, the lowest mortality is observed in indi-
viduals with body mass index corresponding to over-
weight or class 1 obesity [12]. Adipose tissue is believed
to have a protective effect in senile individuals, and the
so-called “obesity paradox” means that the prognosis in
overweight elderly patients is better than in individuals
with normal or low body weight [13, 14]. Information
obtained during this study supports this “obesity para-
dox,” at least, in relation to long-livers.

In the studied group of patients, the ratio of fat mass
in the trunk to the total fat mass was 0.53 in women and
0.62 in men. In other words, half of fat mass in women
and more than half in men was distributed in the trunk
(mainly in the abdominal area). These results confirm
the well-known types of distribution of adipose tissue
in men (more in the upper part, “apple-shaped”) and in
women (more in lower limbs, «pear-shaped»), although
with aging, adipose tissue in women accumulates in the
abdominal area too [15].

However, female long-livers demonstrated a higher
proportion of adipose tissue; the most significant dif-
ferences between women and men were in the adipose
tissue of limbs. It is known that there are significant dif-
ferences in women and men in the incidence of obesity,
distribution of fat mass and fat metabolism [15]. Women
generally have a higher proportion of adipose tissue than
men, and they have more subcutaneous fat and fat in
lower limbs; men are more prone to visceral fat depo-
sition [15]. Sex hormones have a significant effect on
adipose tissue. However, the level of estrogens in post-
menopausal women decreases, leading to the excessive
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accumulation of visceral fat in women. Postmenopausal
women have a higher fat mass and its percentage than
pre- and perimenopausal women. The more time passes
after the start of menopause, the higher the increase in
body weight, body mass index and the proportion of adi-
pose tissue [15]. Menopause in all women in our study
began at least 40 years ago.

The somewhat unexpected results of this study
include a significant proportion of patients with normal
bone mineral density, although a steady decrease in bone
density with aging is usually observed [16]. For the clini-
cal interpretation of these results, the following concept
can be proposed: individuals with higher bone mass
density are characterized by maximum life expectancy
and, therefore, lower risk of fractures, while patients
with severe osteoporosis die at an earlier age, primar-
ily after femoral neck fractures. Other studies and our
paper demonstrated that a decrease in bone mineral
density was significantly more often observed in women
[15]. It should be noted that gender differences in regard
to osteoporosis persisted in patients over 95 years old.
Despite their senile age, 5 out of 11 (45.5%) men over
95 had normal BMD values; this parameter in women
amounted to 18.2%, which once again confirmed a
greater predisposition to osteoporosis in women, even
among super-long-livers.

Another unforeseen result of our study that allowed
us to take a fresh look at the health status of long-livers
is the relative preservation of muscle mass in the patients
we observed. The musculoskeletal index stayed normal
in almost three-quarters of patients, while a decrease
in this index was found in 20 (33%) men and 35 (25%)
women.

However, it should be noted that the total amount of
lean tissue in the examined men was more than 10 kg
higher than that in women (48 and 38 kg, respectively).
As is known, muscle mass in men is initially higher due
to the anabolic effect of testosterone, and its reduction
with aging, in contrast to women, is less noticeable and
more gradual [15].

In long-livers, significant relationships between bone,
adipose, and lean tissues were established. There was a
direct correlation between body mass index, fat mass in
all parts of the body and BMD; the most reliable values
were found for the correlation between BMD of ribs and
fat mass in the trunk. Similar results were obtained in
other studies that demonstrated a direct relationship
between adipose tissue and BMD [4]. A meta-analysis
with more than 20 thousand people enrolled in 44 studies

revealed the most significant relationship between bone
and adipose tissue in postmenopausal women of the
Caucasian race (most of the patients in our study were
of this type) [4].

It should be noted that all the effects of adipose tissue
on the state of BMD are not fully understood; they can
vary (from positive to negative) depending on fat mass
and distribution — subcutaneous or visceral [2, 17].
According to some authors, an increase in body fat over
35-40% can have an adverse effect on BMD, while its
smaller amount has a positive effect [18]. According to
our data, no decrease in BMD, along with an increase in
body fat to 40% or more, was detected, with the excep-
tion of BMD of upper limbs with an average value of
777.8 mg/cm’ in obese individuals and 828.9 mg/cm’ in
patients with body fat less than 40% (p = 0.03).

In our study, as expected, a definite positive corre-
lation was revealed between lean tissue mass and bone
mineral density. This relationship between lean tissue in
upper and lower limbs and BMD in the corresponding
areas was more significant than the effect of fat on BMD
in limbs. Similar results were obtained in other studies
[4, 11]. According to a large meta-analysis by Ho-Pham
L.T. et al. (2014), the effect of lean tissue on BMD is sig-
nificantly greater than that of fat, especially in men as
well as in pre-menopausal women [4].

This study established the expected inverse corre-
lation between fat mass and lean tissue. With aging,
fat mass increases and muscle tissue decreases, which
is called sarcopenic obesity [2, 17]. However, it is not
clear whether adipose tissue replaces the empty space
remaining after the death of muscle fibers, or whether
the number and size of muscle cells decrease due to
fatty infiltration of muscle fibers [17]. Our data sup-
port the concept of substitution; it is no coincidence
that the most significant negative correlation was found
between the relative amount of adipose and lean tissue
in lower limbs; body fat (in grams) and total fat mass
(in grams), on the contrary, positively correlated with
lean tissue amount. Other studies also describe the
inverse relationship between fatty tissue and muscle
mass; it is significant that the decrease in muscle mass
was not accompanied by a corresponding change in
body mass index since fat seemed to replace lost muscle
tissue [19].

A typical decrease in muscle mass and bone den-
sity, along with an increase in fat mass with aging, is
more often referred to as “osteosarcopenic obesity” [2,
17]. It should be noted that osteosarcopenic obesity was
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found only in 4 (2%) patients enrolled in this study, and
sarcopenic obesity was found in 10 (5%) participants.
At the same time, 33 (16.5%) patients had normal BMD
and muscle tissue with no obesity. The following could
offer a possible explanation for this low incidence of
osteosarcopenic obesity: our group of patients included
a sufficient number (one-third) of men, and, as is
known, men are less subject to a decrease in bone min-
eral density. Only a quarter of men had osteoporosis,
and only one (1.7%) of them had both sarcopenia and
obesity.

Conclusion

o The results can help to describe the body composition
in long-living persons.

o A relatively high proportion of overweight patients,
but with normal BMD and lean tissue mass, was found.

» Significant correlations between bone, adipose and
lean tissues were confirmed.
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Peslome

B npeacTaB/€eHHOM KANHUYECKOM 0630pe HaMU oL eHeHbl BO3SMOXHOCTU N1€KAPCTBEHHbIX U HEMEANUKAMEHTO3HbIX CTpaTeFVII7I ycTpaHeHuAa n npeaoT-
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HbI€ aJIFOPUTMbI, OCHOBAHHbBIE Ha OLEHKE TAXECTU KAMHUYECKMX NPOAB/IEHWI HOBOW KOpPOHaBMpYCHOM nHpekumumn (COVID-19), BO3MOXKHOCTAX pea-
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Abstract

In the presented clinical review, we evaluated the possibilities of drug and non-drug strategies for eliminating and preventing pathophysiological
changes in the respiratory system of post-COVID-19 patients. We offer up-to-date rehabilitation algorithms based on the assessment of the severity
of clinical manifestations of COVID-19, the possibilities of rehabilitation techniques and the patient’s personal compliance with their implementation.
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ACBTh — active cycle of breathing technique with huffing, BIPAP — bi-level positive airway pressure ventilation, CPAP — continuous positive airway
pressure ventilation, FiO2 — fraction of inspired oxygen, IPV — intrapulmonary percussive ventilation, InS — incentive spirometer, LAAC — long-acting
anticholinergics, LABA — long-acting b2-agonists, LTOT — long-term oxygen therapy, MI-E — mechanical insufflation/exsufflation devices, oPEP —
oscillatory positive expiratory pressure breathing simulator, PAH — pulmonary arterial hypertension, PEEP — techniques with positive end-expiratory

pressure, PR — pulmonary rehabilitation, RF — respiratory failure, RR — respiratory rate, SpO2 — arterial oxygen saturation

Introduction

The rehabilitation of post-COVID-19 patients should
be comprehensive and take into consideration the fol-
lowing [1]:

o pathological changes in organs and systems, whose
severity is determined by disease severity and the
extent of tissue damage;

« iatrogenic lesions associated with side effects of med-
ications (for example, cardiotoxicity, hepatotoxicity)
and medical procedures (for example, tracheostomy,
intubation);

o concomitant diseases (comorbidities);

« psychological constitution of the patient.

Therefore, it is almost impossible to develop a univer-
sal rehabilitation regimen. A patient-specific syndromic
and pathogenetic approach that provides the maximum
effectiveness of each rehabilitation technique depending
on pathological changes present in the patient is prefer-
able [2]. Obviously, pulmonary rehabilitation (PR) meth-
ods should be modified for such patients. Pulmonary
rehabilitation should be understood as a complex inter-
vention based on a thorough assessment of the patient’s
condition, followed by selecting personalized treatment
that allows the patient [3]:

« to keep fit (physiotherapy);

o to change lifestyle and behavior through learning
in order to improve physical and psychological state;

« to maintain commitment to healthy behavior.

There are two main types of PR: 1) pulmonary/drain-
age methods (PDM); 2) respiratory/ventilation methods
(RVM). The former — PDM — are aimed at restoring
mucociliary clearance and are based on: extrapulmo-
nary vibration exposure and postural drainage; intrapul-
monary percussion; optimizing coughing (huffing) and
breathing practices; vacuum massage and bronchoalveo-
lar lavage. The latter — RVM — are aimed at strengthen-
ing respiratory muscles and normalizing gas exchange
and are based on: respiratory muscle training; optimi-
zation of phases of the breathing cycle; improvement
of mechanical properties of lungs, normalization of stan-
dard lung volumes [4].

The development of rehabilitation programs should
be based on the indications/contraindications of spe-
cific techniques, their possible interaction and avoiding
excessive drug treatment. The main pathological changes
(general and respiratory) in patients after COVID-19 are

listed below, in relation to possible rehabilitation tech-
niques (Table 1).

In most cases, COVID-19 patients have multiple
lesions, which is why they need additional laboratory
and diagnostic tests at the rehabilitation stage, in addi-
tion to medical history and clinical examination [5].

1. PULMONARY/DRAINAGE

REHABILITATION METHODS

The choice of rehabilitation methods should be based
on present indications/contraindications; comorbidi-
ties; clinical evaluation of the positive/negative effects
of techniques. More detailed mechanisms of action,
indications and contraindications are presented in the
clinical recommendations for the medical rehabilitation
of COVID-19 patients [6].

1.1. Physical activity

Objective: stimulation of blood/lymph circulation
in muscles. Action: long aerobic exercises with light loads
and low respiratory rate (RR) (not higher than 100/min).
Preferred types of activity: Nordic walking, rowing
machine, breaststroke swimming.

1.2. Chest massage

Objective: stimulation of blood/lymph circula-
tion in muscles. Action: massage of the neck and collar
zone and chest. Preferred types of activity: compression
and vibration massage in combination with postural
drainage.

1.3. Exercises with positive end-expiratory

pressure

Objective: increasing the uniformity of lung venti-
lation. Mechanism of action: positive air pressure and
high airflow velocity during forced expiratory maneu-
vers in cases of airway instability are accompanied
by dynamic compression of airways (expiratory collapse,
EC), which causes partial emptying of alveoli and mucus
retention in small bronchi. To prevent EC, if there are
no expiratory simulators, the simplest respiratory tech-
niques can be used to create positive end-expiratory
pressure (PEEP). For this purpose, inflatable low-resis-
tance elastic items (condoms, medical gloves, balloons)
are often used. It should be noted that the patient should
perform the exhalation maneuver without significant
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Table 1. Pathological changes and possible rehabilitation methods

Parameter |

Rehabilitation techniques |

General pathological changes

Asthenic syndrome
Muscle weakness

Subfebrile condition

Halotherapy, psychotherapy, therapeutic nutrition, vitamins, magnesium preparations,
thyroxine replacement therapy

Massage, light physical training, thyroxine replacement therapy

Paracetamol, low doses of steroid hormones while maintaining radiological

manifestations of interstitial lung damage, antibiotics for confirmed bacterial infection

Depression
Obstructive sleep apnea

Sleep disorder

Halotherapy, psychotherapy, antidepressants
CPAP therapy
CPAP therapy, sedatives, sleeping pills

Respiratory disorders

Hypoxemia
Hypoxemia with hypercapnia
Pulmonary hypertension (PH)

Bronchoobstructive syndrome

Difficulty in expectoration ACB-H

Shortness of breath not associated with bronchial
obstruction (exclude manifestations of heart failure)

Irregular ventilation and ventilation-perfusion disorders

LTOT, InS, oPEP, IPV, CPAP therapy

BiPAP therapy

Drug therapy according to indications, mild to moderate PH: LTOT, oPEP, IPV
Inhaled bronchodilators (LABA/LAMA), halotherapy, IPV, CAD

Mucolytics, halotherapy, IPV, CAD, postural drainage, chest vibration massage,

Breathing exercises of full breath (pranayama), InS, breathing exercises with PEEP,
oPEP, IPV, halotherapy, psychotherapy

Complete breathing exercises (pranayama), ACB-H, InS, breathing exercises with
PEEP, oPEP, IPV

Note: CPAP — continuous positive airway pressure; LTOT — long-term oxygen therapy; InS- incentive spirometer; oPEP — oscillating positive expiratory pressure device;
IPV — intrapulmonary percussive ventilation; BiPAP — bilevel positive airway pressure; LABA — long-acting b2 agonists; LAMA — long-acting M-anticholinergic agent;
CAD — cough assist devices (insufflation/exsufflation); ACB-H — active cyclic breathing with huffing (rapid exhalation maneuver with clearing of throat); PEEP — positive

end expiratory pressure

engagement of accessory respiratory muscles due to the
risk of pulmonary barotrauma. In addition, uncon-
trolled resistance and its significant variation during the
exhalation process are considered shortcomings of this
technique. The effectiveness of such breathing exercises
remains doubtful [7].

1.4. Respiratory gymnastics and postural drainage

Objective: stimulation of mucociliary and cough
clearance in cases of a large amount of hard-to-remove
sputum. Mechanism of action: these procedures are
required in patients with destructive processes in lungs
or with traction bronchiectasis with severe pneumoscle-
rosis. A set of respiratory exercises is determined by the
localization of the purulent production process. When
performing drainage exercises, the pulmonary zone with
a lesion should be located above the tracheal bifurca-
tion, allowing to create a fluid outflow from the affected
bronchi/cavities (postural drainage). Preliminary appli-
cations of warming materials (therapeutic mud, paraffin,
ozokerite) and exposure of lungs to decimetric electro-
magnetic waves that dilute sputum and stimulate periph-
eral hemodynamics can increase the effectiveness of pos-
tural drainage [8].

1.5. Sound respiratory gymnastics

Objective: respiratory muscle training, increasing
the uniformity of lung ventilation. Mechanism of action:
exercises with the pronunciation of certain sounds

and/or their combinations in a strictly defined manner
transmits the vibration of vocal cords to the smooth
muscles of bronchi/lungs and chest, causing the relax-
ation of spasmodic muscles. Airflow strength when
pronouncing certain sounds depends on the frequency
of vibration. This technique can be used to train respira-
tory muscles, and therefore, the diaphragm (the largest
respiratory muscle) [8].

1.6. Breathing gymnastics (pranayama)

Objective: increasing the uniformity of lung ventila-
tion, developing the correct breathing pattern. Mechanism
of action: taking a “full breath” combined with the devel-
opment of the correct breathing pattern (category of yoga
breathing exercise “pranayama”). This exercise is based
on consistent and maximum ventilation of different lung
sections with the possible normalization of the ventila-
tion/perfusion ratio. Preferred type of exercise [8, 9]:

1. Starting position — sitting on a chair with back
straight and resting on the chair back, hands on knees,
head not bowed (“proud posture”).

2. Before starting this exercise, relax the chest by lifting
shoulders and then lowering them relaxed backward.

3. Breathing in through the nose with a slightly strained
nasopharynx (breathing in as if sniffing).

4. During the first phase of inspiration, the lower parts
of lungs are ventilated. To this end, the anterior
abdominal wall moves forward when the diaphragm
is contracted and lowered.
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5. Then the upper parts of the lungs are ventilated
smoothly and without delay. To this end, the chest
expands due to the work of the intercostal muscles
in the second phase of inspiration. Maximum
inspiration, if possible, should be carried out without
noticeable efforts of accessory respiratory muscles.

6. Exhalation should be not forced but passive, using
the weight of the chest, through pursed or puckered
lips (“punctured tire” effect).

7. Make 20-30 breaths three times a day.

1.7. Forced expiration technique with huffing

Objective: increasing the uniformity of lung ven-
tilation, stimulation of cough clearance with hard-to-
remove sputum, re-expansion of atelectasis. Preferred

type of exercise [10]:

1. After 3-5 slow deep breathing movements, take
a deep breath through the nose. Using diaphragmatic
breathing, breathe out through closed lips (single
maneuver).

2. Take a deep breath and hold the breath for
1-3 seconds; expire a medium/low lung volume (to
remove secretion from the peripheral part of the
bronchial tree).

3. Take a normal breath; then, during exhalation,
squeeze the air out of the lungs using abdominal and
chest muscles, with an opened glottis, pronouncing
“ha-af-fa” sound (sounds like a forced breath). Repeat
several times (3-4 times).

4. When feeling that there is secretion in the upper
respiratory tract, expire a large/medium lung volume
(to remove sputum from proximal bronchi). Repeat
this maneuver 2-3 times.

5. Perform several relaxation diaphragmatic maneuvers
before the next cough effort.

1.8. Active cycle of breathing technique (ACBT)

Objective: increasing the uniformity of lung ven-
tilation, stimulation of cough clearance with hard-to-
remove sputum, re-expansion of atelectasis. Mechanism
of action: based on the combination of three breathing
techniques: breathing control, chest expansion control,
forced expiratory method with huffing (Fig. 1) [10, 11].

Breathing Control (BC) is the technique of the dia-
phragmatic control of calm inspiration/expiration
to relax the respiratory tract and muscles. When per-
forming BC, the patient controls the upper part of the
chest, breathes with his/her usual tidal volume (TV) with
the usual respiratory rate (RR). This technique is con-
sidered effective with the subjective sensation of the
so-called “distention” around the waist during inspira-
tion associated with a falling diaphragm; this sensation
disappears when expiring. BC is essentially the connec-
tive basis between active cycles of breathing techniques
(ACBT).

Chest expansion control (CEC) is the technique
of slow deep/full inspiration with brief breath-hold-
ing (1-2 seconds) and subsequent resting expiration.
CEC allows air to spread to the most distal parts of the
patient’s bronchial tree. In addition, CEC increases air-
flow in the peripheral respiratory tract (RT), which
significantly increases air volume for mobilizing tra-
cheobronchial secretion. Performing 3-4 cycles of CEC
is considered sufficient — it prevents muscle fatigue and
hyperventilation.

Forced expiratory technique with huffing (FET-H)
is a technique of two consecutive forced expirations with
an opened glottis and mouth and with an “HA-A-A-A-FA”
sound (hence the name “huffing”). FET-H can cause
expectoration (coughing up); therefore, this technique
usually completes the cycle of breathing techniques
(Fig. 1).

Patients with hypersecretion or production of a
large volume of sputum with no bronchial hyperreac-
tivity, atelectasis, significant mucoid impactions/occlu-
sions of small bronchi should perform a cycle of BC +
CEC + BC + 2-FET-H, repeat 4-6 times in the course
of ACBT. Patients with bronchospasm/airway obstruc-
tion are recommended to perform more BC repetitions
(> 4/cycle), while patients with atelectasis or restrictive
pathology (lung compression) require more CEC repeti-
tions (> 6/cycle). An obvious measure of the effective-
ness of ACBT is the improvement of lung auscultatory
parameters. However, the advantages of this strategy
(ACBT) in various groups of patients with respiratory
pathology remain difficult to understand [11].

2. DRAINAGE REHABILITATION METHODS

WITH SIMULATORS

In some cases, rehabilitation measures, especially
those associated with the restoration of drainage func-
tion, are impossible without special medical devices —
breathing simulators (BS) — that can significantly
increase the effectiveness of the procedure and the
patient’s compliance with it. The most common BS can
be divided into: 1) incentive (inspiration inducing)
spirometers (InS); 2) positive end-expiratory pressure
devices (PEEP/PEP); 3) oscillating positive expiratory
pressure devices (oPEP) [13].

2.1. Hyperinflation (volume expanding) therapy

with InS

Intermittent  pressure  hyperinflation  (volume
expanding) therapy (IPHT) is a variant of the physio-
therapeutic effect on the lungs by inspiration of an exces-
sive volume / with excessive pressure that re-expands
atelectases and trains the patient’s inspiratory muscles.
In practice, IPHT is impossible without inspiratory air
control devices referred to as “incentive spirometers”
(InS). InS devices produce an effect on the distal parts
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Figure 1. Schematic representation of active cycle of breathing technique with huffing. The explanation in the text (adapted

from: Fink JB. Respir Care. 2007; 52(9): 1210-21, [12])

of the patient’s lung apparatus and are divided into the
following types: 1) with inhaled flow control (flow InS
or FInS); 2) with inhaled volume control (volume InS
or VInS) [14].

Treatment objective: respiratory muscle training,

increasing the uniformity of lung ventilation, recruitment
of poorly ventilated areas. Mechanism of action: based
on a combination of re-expansion/opening of narrowed/
obstructed airways, increased collateral ventilation, and
“alveoli opening” time. IPHT therapy primarily allows
to eliminate “air trapping’, prevent/re-expand pulmo-
nary atelectasis, and mobilize/expectorate accumulated
tracheobronchial secretion. In other words, IPHT ther-
apy is associated with a “load” that stimulates an increase
in O, and CO, gas exchange, which increases “alveolar
stratification” (diffusion changes in gas/blood phase) and
perfusion (blood flow). In addition, increased collateral
ventilation/blood flow will significantly reduce alveolar
collapses and increase the duration of “alveoli opening”.
Such an effect is called a “recruitment maneuver” —
a deliberate measure that increases dynamic transpul-
monary pressure for the complete opening of unstable/
airless (collapsed) alveoli [15].

2.2. Positive pressure therapy with PEEP/PEP

simulators

Respiratory support with positive airway pres-
sure should be performed in patients with instability/
variability of the airway lumen. It is most often per-
formed with the help of positive end-expiratory pres-
sure (PEEP/PEP) devices. Objective: mobilization and
evacuation of tracheobronchial secretion by increasing
intrathoracic pressure of distal lungs; increasing col-
lateral ventilation and training of respiratory muscles.
Mechanism of action: based on physiological effects
of elimination of alveolar collapse, longer “alveoli open-
ing” time, increased collateral ventilation/blood flow.
The following are the main indications for PEEP/PEP

therapy [17]:

o recurrent sputum not responding to spontaneous
cough;

o pulmonary diseases with hypersecretion/secretion
accumulation, previously  successfully treated
by postural drainage technique (including chest
procedures);

o air trapping and lung atelectasis that should
be eliminated;
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o optimization of aerosol distribution
bronchodilator therapy.

PEEP/PEP devices can be delivered as separate mod-
ules or as nebulizer valves. The latter allow to perform
PEEP/PEP therapy simultaneously with drug delivery.
In such cases, the PEEP/PEP valve generates high expi-
ratory pressure of 20-90 mbar. Obviously, such pressure
significantly limits/trains expiration; this determines
a good combination of PEEP/PEP valves with small
volume mesh nebulizers. If low pressure (10-20 mbar)
is to be used in patients with impaired “respiratory drive”
(respiratory failure with a normocapnic pattern), sepa-
rate modules with a PEEP/PEP pressure gauge should
be used, which can be connected with a face unit (mask
or mouthpiece) [10].

during

2.3. Positive pressure therapy with oPEP

simulators

Positive pressure respiratory support can be com-
bined with oscillatory effects on the lung component.

It is most often performed with the help of oscillatory

positive expiratory pressure (oPEP) devices. Objective:

mobilization and evacuation of tracheobronchial secre-
tion by increasing intrathoracic pressure of distal lungs;
increasing collateral ventilation and training of respira-
tory muscles, cough stimulation. Mechanism of action:
based on physiological effects of expiration against
positive pressure with rapidly changing/oscillating resis-
tance; it allows to stabilize/open airways (expansion
effect), eliminate air trappings (expansion effect), dilute
and mobilize secretion (thixotropic effect), stimulate
mucociliary clearance (resonant frequency effect with
the ciliary epithelium at a frequency of 12-15 Hz). oPEP
therapy is highly safe since small portions of air cannot
dramatically increase pressure and cause barotrauma.

In addition, the operating pressure of oPEP therapy

is considered low, in the range of 15-20 mbar. The main

indications for oPEP therapy are the same as those for

PEEP/PEP therapy [18]. oPEP devices can be made

as separate modules connected with the endotracheal

or tracheostomy tube. The following method is preferred
after basic treatment procedures (basic therapy) or addi-

tional bronchodilator therapy [10]:

1. The patient in the sitting position, with a straight
back and head stretched up, performs the relaxed
breathing control technique.

2. The patient makes full inspirations (2-3 times
deeper than usual), with breath holding at maximum
inspiration for 2-3 seconds; at least 3 repetitions
should be done.

3. The patient breathes in and out with effort (expiration
flow is 2-3 times more intense than usual) through
the mouthpiece of the flutter (oPEP device), for more
than 6 seconds, avoiding unproductive cough at the
beginning of expiration; the oPEP device should

be placed horizontally to achieve the most effective
vibrations; 15-20 repetitions should be done.

4. A “forced expiratory technique with huffing” (FET-H)
or similar is performed to stimulate cough and
expectoration; at least 2 repetitions should be done.

3. MECHANICAL VENTILATION METHODS

FOR REHABILITATION

3.1. Intrapulmonary percussive ventilation (IPPV)

Intrapulmonary percussive ventilation (IPPV) is a
hybrid method of high-frequency ventilation support
when pneumatic diffusive convective “percussions” are
inflated into the patient’s airways with a certain fre-
quency, thus developing the tidal volume (TV) required
to maintain gas exchange [19]. The primary compo-
nent of the PERCUSSIONAIRE device (Percussionaire
Corporation, USA) is the Phasitron — a special fre-
quency chopper developed based on the original idea
of medical engineer Forrest M. Bird in 1980 in Idaho,
USA. Objective: stimulation of mucociliary and cough
clearance, increasing collateral ventilation, stimulation
of pulmonary microcirculation, normalization of the
ventilation/perfusion ratio, prevention of air trap-
ping and collapses of small airways [20]. Mechanism
of action is «simple and ingenious». Firstly, the Phas-
itron is powered by compressed air (4-6 atmospheres)
from a gas cylinder (mobile option) or an air compres-
sor (high-pressure port, resuscitation console). There-
fore, this device is universal, i.e., it is independent of an
electrical power supply, which is crucially important
when transporting the patient. Secondly, the Phasitron
does not require spontaneous breathing of the patient,
unlike most devices for noninvasive ventilatory support.
Compressed gas moves the internal piston of the Pha-
sitron back and forth, «cutting» airflow into «percus-
sions» with a certain frequency. Percussion frequency
can be adjusted in a wide range (from 100 to 1000 Hz).
Percussions move progressively and create their own
“tunnel/channel” (like, for example, a rotating bullet),
which allows to deliver a portion of air/gas to the alveo-
lar area. This delivery does not depend on the patient’s
participation in respiration. The “tunnel” does not allow
a portion of moving air to exert pressure (“Pr”) on the
patient’s airways, ensuring the creation of TV at zero
«Pr» values (Fig. 2) [20].

Thirdly, the original solution to maintaining a con-
stant TV required by the patient was the idea of an
“open breathing circuit” that allows to get an additional
portion of air from the outside, if necessary (required
fraction of inspired oxygen, FiO,, is maintained), or
“expire” a portion of air (no resistance on expiration).
In practice, this enables to avoid using oxygen blend-
ers/mixers completely, enables to humidify air, dramat-
ically reduces the consumption of “working gas”, and
allows combination with a nebulizer for timely delivery
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of the drug substance. Also, according to Newton’s third
law (action and reaction law), translational percussions
reaching the alveolar zone cause reverse pneumatic
shocks and air movement outside (named “Bird flows”
after the inventor of this idea). This helps enhance the
drainage of tracheobronchial secretion and sputum,
activates regular contractions of the ciliary epithe-
lium, which restores/normalizes mucociliary clearance
(Fig. 3) [20].

The fourth unique property of the Phasitron is the
biological “patient-device” feedback achieved via auto-
matic “resistance/pressure” adjustment. The system,
which is based on the law of energy conservation, auto-
matically increases the flow rate when pressure falls and
reduces it when pressure rises. This completely prevents
barotrauma in areas with high resistance (“high narrow-
ness”), making this device very safe even in newborns,
when other methods of noninvasive ventilation support
are almost impossible. In addition, this facilitates high
“recruitment” of alveoli in gas exchange and stimulates
the perfusion of previously quiet zones of lungs. Thus,

the main mechanisms of action of IPPV therapy are
associated with the following [21]:
« involvement of pulmonary structures in gas exchange,
or “lung recruitment”;
 mobilization and expectoration/coughing up of
tracheobronchial secretion;
o increased diffusion capacity of lungs;
« improvement of bronchial blood flow and pulmonary
microcirculation;
o restoration of air flow and elimination of «air
trappings».

The procedure is preferably performed as follows [10]:

1. The patient in a sitting position performs relaxed
breathing in the usual rhythm.

2. The patient breathes in and out at the usual rate
through the mouthpiece of the Phasitron, avoiding
unproductive cough at the beginning of expiration;
the basic percussion frequency well tolerated by the
patient should be adjusted using a controller; this
stage should not be longer than 5 minutes.
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Figure 2. Device diagram of the «Phasitron» block. Vertical section. The explanation in the text. (Source: Percussionaire
Corp., Sandpoint, Idaho 83864 USA. [Electronic resource]. URL: https://percussionaire.com/products/phasitron.

(date of the application: 22.12.2020))
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3. The patient continues breathing in/out through
the mouthpiece of the Phasitron; the percussion
frequency is doubled with the help of the controller;
ifa productive cough appears, coughing up is possible;
this stage should not be longer than 15 minutes.

4. The patient continues breathing in/out through
the mouthpiece of the Phasitron; the percussion
frequency is lowered to the «basic» frequency with
the help of the controller; if a productive cough
appears, coughing up is possible; this stage should
not be longer than 5 minutes.

The total duration of this procedure should not
exceed 30 minutes; it can be repeated up to 4 times a day
since premature fatigue of patient is possible.

3.2. Mechanical insufflation/exsufflation

with oscillations

The idea of mechanical support of the patient’s cough
reflex isimplemented in mechanical insuftlation/exsuffla-
tion (MI-E) devices. An MI-E device is an air insufflator/

Mepkyccum
(BO3aYyWHbIE
TONYKK)

Cxonnenue ' [i
cekpeta

exsufflator that allows to create a pressure drop in the
patient’s airways in a short time, which is consistent with
the inspiratory/expiratory phase. This stimulates a cough
reflex and enhances mucociliary clearance with expec-
toration. As a result, such devices were called «cough-
ing machines» [22]. Objective: stimulation of mucocili-
ary and cough clearance, respiratory muscle training.
Mechanism of action: based on cough stimulation during
a sharp drop in airway pressure. A 10 Hz oscillation
is applied to the patient circuit for stabilizing the airway
lumen to prevent barotrauma during insufflation (up to
+60 mbar) and early expiratory collapses of small bron-
chi during exsufflation (up to —-60 mbar) (Fig. 4). One
of the most interesting MI-E devices is the Cough Assist
E70 (Philips Respironics, USA) [23].

Absolute contraindications to MI-E [24]: 1) bullous
pulmonary emphysema; 2) history of pneumothorax
and barotrauma; 3) uncontrolled suffocation attack;
4) severe hypotension and/or pulmonary hemorrhage;
5) complete collapse of the upper RT (silent lung).
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Figure 3. Schematic representation of the “Byrd flow” formation mechanism. The explanation in the text.
(Source: Percussionaire Corp., Sandpoint, Idaho 83864 USA [Electronic resource]. URL: https://percussionaire.com/

products/travel-air. (date of the application: 22.12.2020))
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Figure 4. Diagram of the insufflation/exufflation mechanism with oscillations. The blue line shows the pressure curve

(+40 cm H,0 / -40 cm H,0) at 10 Hz oscillations in the inhale/exhale phase lasting 2 seconds. (Adapted By: CoughAssist
E70. Philips Respironics. [Electronic resource]. URL: https://philipsproductcontent.blob.core.windows.net/assets/20170908/b9
32adc03e96f6f21f2b8512458fa06f.pdf (date of the application: 22.12.2020))

Patients in the following circumstances require particu-
lar attention and monitoring: 1) when carrying out the
procedure after eating; 2) with gastroesophageal reflux;

3) with a sharp increase in RR; 4) with hemodynamic

instability; 5) with severe bronchospasm; 6) with severe

chest pain. The procedure is preferably performed as fol-

lows [10]:

1. The patient is in a sitting position and performs
relaxed breathing in the usual rhythm.

2. The patient makes a 2-3 second inspiration through
a mask (parameters should be preset in «automatic»
mode, inspiration duration 0-5 seconds, with a
0.1 interval and oscillation frequency 10 Hz), avoiding
unproductive cough at the beginning of inspiration.

3. The patient makes a 2-5 second expiration through
a mask (parameters should be preset in «automatic»
mode, expiration duration 0-5 seconds, with a
0.1 interval and oscillation frequency 10 Hz), avoiding
unproductive cough at the beginning of expiration.

4. Repeat the inspiration/expiration cycle
through a mask; a well-tolerated frequency
of 1-20 Hz should be adjusted with the help of an
oscillation controller; if a productive cough appears,
coughing up is possible.

The total duration of this procedure should not
exceed 30 minutes; it can be repeated up to 4 times a day
since premature fatigue of patient is possible.

3.3. Long-term low-flow oxygen therapy

Long-term low-flow oxygen therapy (LTOT) is a
method of restoring gas exchange function in cases
of significant resting hypoxemia, defined as PaO,

£ 55 mm Hg (7.3 kPa), or proven chronic hypoxemia
PaO, 56-59 mm Hg (7.4-8.0 kPa) in patients with
pulmonary heart disease, polycythemia, pulmonary
hypertension. The LTOT criterion in patients with
physiological hemoglobin level is arterial blood oxygen
saturation (SpO,) less than 88% [6, 25]. Objective: elim-
ination/minimization of respiratory failure (RF), stim-
ulation of mucociliary clearance. Mechanism of action:
based on the ability of oxygen with moderate concen-
tration (21% < FiO, < 60%) and low flow (< 5.0 1/min)
to stimulate metabolic processes in tissues, mucocili-
ary clearance and to maintain physiological constancy
of oxygen tension in arterial blood (Pa0,)). To perform
LTOT at home, oxygen concentrators — portable medi-
cal devices that divide air (FiO, = 21%) into nitrogen
(N,) and oxygen (O,) fractions — are used. With its
maximum compliance for the patient and effective
delivery of gas mixture, the nasal canula is regarded
as the optimal device for performing LTOT at home.
It should be noted that the actual value of FiO, depends
on the geometry of the nasopharynx, oral breathing,
minute ventilation, respiratory pattern (tidal volume
and minute lung ventilation) [10].
The procedure is preferably performed as follows [25]:

o The duration of LTOT should exceed 15 hours/day;
LTOT for 24 hours may yield additional benefits.

o LTOT is started at a flow of 1.0-1.5 l/min and
is titrated stepwise (step of 0.5 1/min) until SpO,
> 93% is reached.

o In patients who remain physically active, LTOT
should be combined with additional oxygen therapy,
especially during exercise.
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o LTOT should be controlled every three months
by analyzing arterial blood gas composition to assess
the further effectiveness of the procedure.

 Control visits at the 6th and 12th month of LTOT
should be carried out by a clinician with special
training in respiratory medicine.

4. DRUG REHABILITATION THERAPY

A specific feature of drug rehabilitation therapy is its
effect on the patient, depending on the patient's comor-
bidities. In the case of low comorbidity, the effectiveness
of drug rehabilitation therapy is doubtful [6, 26, 27].

4.1. Bronchodilator therapy

(combined bronchodilators)

Combined bronchodilator therapy should be per-
formed in patients with proven airway obstruction
of different severity. In patients with no obstructive
disorders, such therapy is directly associated with side
and undesirable effects from the cardiovascular system,
especially in the case of drug overdose in individuals
receiving it for the first time. If necessary, a rational
combination of short-acting beta-2 agonists (SABA)
and anticholinergics (SAAC) with their retard forms
is possible. In post-COVID-19 patients with chronic
obstructive pulmonary disease (COPD), the possibility
of severe COPD exacerbation increases significantly.
Such cases require a rational combination of long-act-
ing beta-2 agonists (LABA) and long-acting anticholin-
ergics (LAAC), which are the basic treatment for COPD
with nebulized delivery of SABA + SAAC in high doses
for 2-6 weeks. Post-COVID-19 patients with bronchial
asthma (BA) may experience an increase in bronchial
hyperreactivity and/or moderate exacerbation of BA.
In such cases, ramping up treatment for BA with high
doses of inhaled corticosteroids (ICS) and nebulized
delivery of SABA + SAAC in high doses for 4-8 weeks
is preferable [6, 26].

4.2. Mucolytic therapy

Most post-COVID-19 patients may develop impaired
mucociliary clearance because novel coronavirus SARS-
CoV-2 has a strong negative effect on bronchopulmo-
nary segments (edema, inflammation, hypersecretion
of tracheobronchial secretion, increased bronchial
obstruction) [28], which makes long-term administra-
tion (> 1 month) of mucoactive agents relevant. Muco-
lytic therapy is most advisable in patients with chronic
cough (> 8 weeks) and hard-to-remove sputum. The
group with “peripheral action” (levodropropizine),
which suppresses the release of neuropeptides and his-
tamine, is usually identified among “anti-tussive medica-
tions”. These agents have no negative effect on the cen-
tral nervous system and mucociliary transport. In cases
of a “debilitating” unproductive cough, non-codeine

central-acting drugs (butamirate) that reduce the excit-
ability of the cough center can be prescribed. However,
detoxifying mucolytics (carbocysteine, N-acetylcysteine,
erdosteine) and mucolytics that stimulate the motor and
secretory function of the respiratory tract (ambroxol) are
essential in that context.

4.3. Systemic corticosteroid therapy

The administration of systemic glucocorticoste-
roids (SGC) to patients after COVID-19 remains dif-
ficult to understand and debatable. Obviously, morpho-
logical changes in lungs of post-COVID-19 patients
(«ground-glass opacity» revealed by chest multispiral
computed tomography (MSCT)) may persist for a long
time (more than 90 days), which demonstrates the exis-
tence of a late slow phase of exudative changes; signs
of «general inflammatory reaction» (weakness, asthe-
nia, low-grade fever, loss of appetite) without evidence
of bacterial infection may persist, raising the pros-
pect of SGC therapy. At the same time, well-known
side effects of such therapy (hyperglycemia, arterial
hypertension, gastropathy, bacterial superinfection,
osteoporosis) make a strong case against this treat-
ment strategy [29]. However, post-COVID-19 patients
with «ground-glass opacity» after day 90 of the dis-
ease are recommended to start low-dose SGC therapy
with methylprednisolone (4-8 mg) for 1.5-3.0 months.
Arguments for such treatment strategy are based
on the extreme similarity of pulmonary MSCT find-
ings in post-COVID-19 patients with radiological signs
of «pulmonary vasculitis» that are effectively managed
by SGC therapy. High-dose SGC therapy, monoclonal,
anti-interleukin-6 (tocilizumab) therapy, including for
the elimination of the «cytokine storm», is not relevant
at the post-COVID-19 rehabilitation stage [6, 29].

4.4. Other drug rehabilitation therapy

Mild pulmonary arterial hypertension (PAH)
(< 50 mm Hg) in post-COVID-19 patients requires
no additional drug use and is resolved spontaneously
by day 90 of the disease. However, if clinical symptoms
of PAH are persistent and severe, therapeutic doses
of diuretics, amlodipine, sildenafil should be prescribed.
The administration of bosentan and prostanoids is justi-
fied only in cases of progressive PAH. The anti-inflam-
matory pleiotropic effect of statins on small vessels and
bronchi and the additive effect of low doses of selec-
tive B-adrenergic blockers («overregulation» effect) are
proven in post-COVID-19 patients with cardiovascu-
lar comorbidity. On the other hand, the management
of arterial hypertension (AH) in such patients requires
high doses of angiotensin-converting enzyme inhibitors
(ACE inhibitors) due to their effect on angiotensin II (the
most important component of inflammatory response
in cases of COVID-19) [6].
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Conclusion

Modern medicine has a broad range of drug and
non-drug methods for the rehabilitation of post-
COVID-19 patients. In addition, selecting proper reha-
bilitation methods and patient-specific rehabilitation
programs with consideration of the individual clini-
cal situation allows to avoid/prevent functional disor-
ders and restore the quality of life in post-COVID-19
patients.
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Peslome

AAanTaLWoHHble MPOLECChl MPYU XPOHNYECKUX 3a60/1eBaHNAX, B TOM YMC/Ie NPU apTepuanbHOM runepteHsumn (AT) M XPOHUYECKON CepAEUHON He-
AoctatoyHocTy (XCH), 3aBUCAT Kak OT /IMYHOCTHBIX OCOBEHHOCTEI MaLMeHTa, Tak U OT KOMOPBMAHOCTU (HanMuMs y 60/ILHOMO COMYTCTBYHOWMX
3a6oneBaHuii) Lienb nccnefoBaHmsA: 13yunTb IMYHOCTHbIE OCOBEHHOCTU U MeXaHU3Mbl aganTauum 6obHbix ¢ AT v XCH. MaTtepuanbl u MeToAbl:
O6cnenoBaHo 122 60/1bHbIX (49 eHLMH 1 73 My»UUHBI, CPeAHMIA Bo3pacT 62,9+9,4 net) ¢ AT n XCH. [na gnarHocTuku AT pyKOBOACTBOBANNCH pe-
KOMEH/ALMAMM MO JIeYEeHUIO apTepuasbHoOi runepToHun Eeponerickoro O6wecTsa MNneptoHun u EBponeiickoro O6wectsa Kapauonoros (2013r.).
XCH onpeaenanun cornacHo peKoMeHAaLMAM NO ANarHOCTMKE U IeYEHUIO XPOHMYECKON cepzieyHoN HeaocTaTouHocT Obuectsa cneymanncTos
no cepAe4yHolr HeA0CTaTOYHOCTH (OCCH), Poccuiickoro kapaunonormyeckoro obuectsa (PKO) (2016r.). [Ana oLeHKN KOMOPOUAHOCTU MCMO/b30-
Ba/M MHAEKC KoMopbuaHocTu (MK) YapacoHa; KOMOpP6MAHOCTb pacLeHMBanM Kak BbiCoKyto npy MK 26 6annos (60 60/bHbIX). 118 OLEHKU ny-
HOCTHbIX OCO6EHHOCTE 1 0bLLero NCUXMYECKOro CTaTyca UCMo/Ib30Basach NPOEKTUBHAA MeTOAMKAa — TeCT BOCbMM B/iedeHni COHAM, ONPOCHUK
MUHW-My LT (COKpaLyeHHbIi BapuaHT MMPI). /15 OLEHKM afanTaLMOHHBIX MCUXONOTMYECKUX MEXaHNU3MOB UCMO/Ib30BaNNCh «MHAEKC KMU3HEHHOTO
ctuna» u «KonuHr-tecT». MpoBoguaach oLeHKa KOrHUTUBHOTO cTaTyca. PesyabTatbl. MK coctasun 5,3 (IQR:4-7) 6annos. Ipynna 6onbHbIX ¢ AT,
XCH v BbICOKOW KOMOP6MAHOCTbIO OT/IMYANACh BbIPAaXEHHOCTbIO eMPeCcCMBHO-UMNOXOHAPUYECKOro MPOdUIA MO CPaBHEHMIO C MaLMeHTaMM C HU3KOWM
KOMOP6MAHOCTBI0. CXOXMe AaHHbIe 6blIM NONyHeHbl NPU NMPOEKTUBHOM UCC/IeA0BaHUM: B FPYyMMe C BbICOKON KOMOP6UAHOCTLIO 6bin Hanbosee Bbl-
paxeH pakTop D- (aenpeccusHoe coctosHme) (1,7 (IQR:1-2) 1 0,9 (IQR:0-1), 6annos coots., p=0,009) u dakTop P- (napaHougansbHocts) (1,8(IQR:1-
2,5) n 1,3(IQR:1-2) 6ann08 cooTB., p=0,01). OnpegeneHbl B3aMMOCBA3M, NO3BO/AOLME FOBOPUTb O eMHbIX aAanTaLMOHHbIX MpoLeccax 60/bHbIX C
AT 1 XCH B 3aBUCKMOCTM OT KOMOPEUAHOCTU: Y 6O/IbHBIX C BBICOKON KOMOPEUAHOCTBIO HEKOHCTPYKTUBHbIE KOMMUHI-CTpaTerum («KOH$POHTATMB-
HbI», «6ercTBo-m3beraHme») KOpPeIMPOBANM C MEXaHU3MAaMU NCUXONOrMYECKON 3alnTbl «perpeccus» (r=0,41, p=0,003), n «3amewweHue» (r=0,39,
p=0,001). BbiBoAbl. KOMOP6UAHOCTb OKa3bIBAaeT HEFraTUBHOE BAVAHME Ha KOTHUTKBHbIE W afanTaLMOHHble BOSMOXHOCTH 60/1bHbIX ¢ AT 1 XCH, crno-
Co6CTBYET BO3HUKHOBEHMIO ZleNpPeCcCMBHO-MMOXOHAPUYECKMX COCTOAHWIA, CONPOBOXAAIOLLMXCA CHUKEHUEM MOTUBALIMM U NPUBEPXKEHHOCTU K J1eve-
HUIO, YTO HEO6XOAMMO YHUTBIBATb MPU MEXANCLIMIINHAPHOM NOAXO/AE K AaHHOM KaTeropum 60/1bHbIX.
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mayuu

*KonTakTer: Enena Bragumuposna Edpemosa, e-mail: lena_1953@mail.ru
*Contacts: Elena V. Efremova, e-mail: lena_1953@mail.ru
ORCID ID: https://orcid.org/0000-0002-7579-4824




Apxusb BHyTpeHHei MepAnumHbl © Ne 1 o 2021 OPUTVHAABHBIE CTATbHU

KoH$AukT nHtepecos
ABTOpr 3aABAAKOT, 4TO AaHHaA pa60Ta, eé Tema, npeaMeT U cogepxaHue He 3aTparmBaroT KOHKYpPUPYHOLWKUX MHTepeCcoB

McTo4HMKM prHaHCMpoBaHUA
ABTOpr 3aABNAIOT 06 OTCYyTCTBUU ¢I/IHaHCVIp0BaHVIFI npu nposeAeHUnN nccaejoBaHuA

Cratba nonyyera 30.06.2020 r.
MpuHaATa K nybavkauum 05.08.2020 r.

Ana unTupoBaHusa: Edpemosa E.B., Lytos A.M., Metposa E.B. IMYHOCTHBIE OCOBEHHOCTU U MEXAHU3MbI AZANTALMK BOJIbHBIX C
APTEPUA/IbHOW TUMEPTEH3UEM M XPOHUYECKOW CEPAEYHOW HEAOCTATOYHOCTBHO. Apxueb BHyTpeHHel MeauumHbl. 2021; 1(1): 34-42.
DOI: 10.20514/2226-6704-2021-11-1-34-42

Abstract

Adaptation processes in chronic diseases, including arterial hypertension (AH) and chronic heart failure (CHF), depend both on the personality of
the patient and on comorbidity. Objective: to study the characteristics of adaptation and mental functioning of patients with hypertension and
heart failure with comorbidity (the patient has concomitant diseases). Design and methods. 122 patients (49 women and 73 men, average age
62.9 + 9.4 years) with hypertension and heart failure were examined. AH was diagnosed and evaluated according to guidelines for the treatment of
arterial hypertension of the European Society of Hypertension and the European Society of Cardiology (2013). CHF was diagnosed in accordance
with the guidelines for the diagnosis and treatment of chronic heart failure of the Society of Heart Failure Specialists, Russian Cardiology Society
(2016). Charlson Comorbidity Index (IC) was used to evaluate comorbidity; comorbidity was regarded as high at IC = 6 points (60 patients).
To assess personal characteristics and mental status, a projective methodology was used — Sondi's test, a Mini-mult questionnaire (shortened
version of MMPI). To assess the adaptive psychological mechanisms were used «Life Style Index» and «Copy Test». Cognitive functions and
quality of life were evaluated. Results. IC was 5.3 (IQR:4-7) points. The group of patients with hypertension, heart failure and high comorbidity
differed in the severity of the depressive-hypochondriacal profile compared with patients with low comorbidity. Similar data were obtained in a
projective methodology: in the group with high comorbidity, the most pronounced factor is D- (depression) (1.7 (IQR: 1-2) and 0.9 (IQR: 0-1),
points respectively, p= 0.009) and factor P- (paranoid) (1.8 (IQR: 1-2.5) and 1.3 (IQR: 1-2) points respectively, p= 0.01). Relationships have been
identified that make it possible to talk about common adaptation processes in patients with AH and CHF depending on comorbidity: in patients
with high comorbidity, non-constructive coping strategies («confrontational», «flight-avoidance») correlated with psychological defense
mechanisms of the regression type (r=0.41, p=0.003) and replacement (r=0.39, p=0,001). Conclusions. Comorbidity has a negative impact on the
cognitive and adaptive capabilities of patients with hypertension and heart failure, contributes to the emergence of depressive-hypochondriacal
conditions, accompanied by a decrease in motivation and adherence to treatment, which must be taken into account with an interdisciplinary

approach to this category of patients.
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Introduction but also on external environmental factors. Adaptation

Despite all the progress in diagnosis and therapeu-
tic options, arterial hypertension (AH) management
remains a challenge [1]. Poor adherence to therapy
is currently considered one of the primary reasons for
the low effectiveness of AH management [2]. Single-pill
strategy (using fixed combinations as early as the begin-
ning of treatment) is seen as one way to improve adher-
ence to therapy [3]. Adherence to therapy is determined
by many factors; personality traits of patients and their
motivation are of great importance. Studies show that
the cost of medications is not a critical factor, including
in Russia [4].

Shaping an attitude towards one’s disease is a long
process that depends not only on the patient’s personality

to the disease occurs in several stages, including aware-
ness of this new condition, acceptance or rejection of the
diagnosis, and, ultimately, reorganization of living space
with the re-evaluation of personal values. The patient’s
motivation for treatment depends on his/her personal-
ity and his/her desire and deliberate decision to comply
with the physician’s recommendations. In addition,
comorbidity, which is currently considered a pandemic
by the World Health Organization, influences adher-
ence to treatment [5]. There is an extensive ongoing
discussion on the problem of comorbidity (present con-
comitant pathology), including in patients with hyper-
tension. Comorbidity always causes poor adherence
to therapy and an unfavorable prognosis in patients
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with cardiovascular diseases. According to local studies,
the polymorbidity index is 16.8% [6] higher in patients
with arterial hypertension than in patients without AH.
According to the literature, the combination of arte-
rial hypertension and chronic heart failure is as high as
85.6%, and that of arterial hypertension and ischemic
heart disease — 81.3% [7]. In addition, arterial hyperten-
sion is the main risk factor for high comorbidity, which,
in turn, worsens the prognosis [8].

Cerebrovascular disease is the second most fre-
quent cause of cognitive impairment (vascular cogni-
tive impairment), which is why the analysis of cognitive
functions should be performed as part of comprehensive
diagnosis of patients with AH, especially in the elderly
population [9]. Despite the contradictory data concern-
ing the choice of the method for evaluating cognitive
deficit, «Hypertension in adults» (2020) Clinical Guide-
lines of the Russian Cardiology Society recommend eval-
uation of cognitive function in elderly patients with the
help of the MMSE test [10].

Comorbidity worsens the prognosis, raises the treat-
ment cost, affects the quality of life, and leads to the
consolidation of depressive reactions [11]. Arterial
hypertension is associated with depression and anxi-
ety. In addition, depression, hostility, and an increased
level of anxiety have a negative effect on adherence
to drug therapy in patients with arterial hypertension
[12]. According to our previous studies, an obsessive-
phobic attitude towards the disease and illness anxiety
disorder worsen adherence to therapy in patients with
CHF [13].

Particular attention is paid to the so-called cardiovas-
cular comorbidity [14]. Chronic heart failure (CHF) as a
component of cardiovascular comorbidity is an unfavor-
able prognostic factor. The prevalence of CHF is grow-
ing globally and within our country. In recent years,
it increased to 8.8% [15]. However, the effect of comor-
bidity on the emotional and motivational components
of the personality of the patient with arterial hyperten-
sion and chronic heart failure is under-investigated.

The objective of the study was to examine person-
ality traits and adaptation mechanisms of patients with
AH and CHF with the consideration of their comor-
bidity.

Materials and methods

A total of 122 patients (49 women and 73 men,
mean age 62.9 + 9.4 years) with arterial hypertension,
stage 2-3, grade III (according to Russian Hypertension
Classification) and chronic heart failure were exam-
ined. This study was approved by the Ethics Committee
of Ulyanovsk State University; patients signed volun-
tary informational consent. Diagnosis of AH was estab-
lished in accordance with the recommendations of the

European Society of Hypertension and the European
Society of Cardiology for the management of arterial
hypertension (2013). [16]. European recommendations
on arterial hypertension (2018) were considered when
analyzing the data obtained. [3]. CHF was diagnosed
in accordance with the recommendations for the diag-
nosis and management of chronic heart failure of the
Society of Heart Failure Specialists (SHFS), Russian Car-
diology Society (RCS) (2016). [17]. To evaluate comor-
bidity, we used the Charlson comorbidity index (CI);
comorbidity was regarded as high for CI > 6 points [13].
Comorbidity was defined as the combined manifesta-
tion of two or more chronic diseases related in patho-
genesis or present simultaneously in one patient, regard-
less of the activity of each of them [18]. All patients were
divided into two groups depending on the comorbidity
grade: 62 patients with low comorbidity (CI < 6 points)
and 60 patients with high comorbidity (CI > 6 points).
Table 1 presents clinical features of the examined
patients with AH and CHE.

Personality traits and mental status were assessed
using a projective technique — Szondi test (modified
by L. N. Sobchik, 2002), and the Mini-Mult question-
naire (shortened version of MMPI) [19-20]. Adaptive
psychological mechanisms were assessed using the Plut-
chik-Kellerman-Conte Life Style Index Questionnaire
and Coping Test [21-22]. Cognitive status was assessed
using the Mini-Mental State Examination scale (MMSE)
[23]. Clinical Dementia Rating (CDR) scale was used for
clinical evaluation of dementia severity. A multidisci-
plinary team, including different specialists, carried out
evaluation.

This paper is a prospective cohort study with a fol-
low-up period of 12 months. The total mortality rate was
estimated as the primary endpoint. The study had the
following exclusion criteria: acute myocardial infarc-
tion; acute cerebrovascular accident (stroke) within
six months before inclusion in the study; mental dis-
orders, severe cognitive disorders (moderate to severe
dementia) that make it difficult to conduct psychologi-
cal tests).

Statistical analysis was carried out using the StatSoft
Statistica v.10.0.1011.6 software package. Shapiro-Wilk’s
W test was used to evaluate data distribution in varia-
tional series. Depending on the study result, data were
presented as M + SD, where M is the arithmetic mean,
SD is standard deviation (with normal distribution),
or Me (IQR), where Me is the median, IQR is interquar-
tile range: 25 percentile — 75 percentiles (with distri-
bution other than normal). Student’s t-test and Mann-
Whitney U test (with distribution other than normal)
were used to compare groups. Analysis of categorical
data was carried out using Fisher’s exact test. A corre-
lation analysis was performed. Differences were consid-
ered significant at p < 0.05.
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Table 1. Patients with hypertension and chronic heart failure

Patients with Patients with
Patients with hypertension hypertension
Parameters hypertension and and CHF with and CHF with p*
CHF (n=122) low comorbidity high comorbidity
(n=62) (n=60)

Women (n, %) 49 (40,2%) 27 (43,5%) 22 (36,7%) 0,5
Men (n, %) 73 (59,8%) 35 (56,5%) 38 (63,3%) 0,5
Age (M + SD, years) 62,91+9,4 58,1+8,2 67,9+7,9 <0,0001
The presence of hypertension
(All patients had stage 3 hypertension) (n, %): 122 (100%) 62 (100%) 60 (100%)
AH 2 degrees 61 (50%) 34 (54,8%) 21 (35%) 0,03
AH 3 degrees 61 (50%) 28 (45,2%) 39 (65%) 0,03
Duration of hypertension (M + SD, years) 11,9 (5;16) 11,4(5;16) 12,4(6;18) 0,4
Duration of CHF (M + SD, years) 4,4(2;6) 3,5(2;5) 5,5(2;7) 0,003
The presence of CHF (n, %):
Functional class of CHF (n, %): 122 (100%) 62 (100%) 60 (100%)
1FC 7 (5,7%) 5 (8%) 2 (3,3%) 0,2
2FC 61 (50%) 45(72,6%) 16 (26,7%) <0,0001
3FC 54 (44,3%) 12 (19,4) 42 (70%) <0,0001
By LV ejection fraction (n, %)
CHE with low EF (less than 40%) (n, %) 26(21,3) 10(16,2%) 16(26,7%) 0,11
CHF with intermediate EF (from 40% to 49%) (n, %) 30(24,7%) 16(25,8%) 14(23,3%) 0,45
CHF with preserved EF (50% or more) (n, %) 66(54%) 36(58%) 30(50%) 0,24
CAD, including 100 (81,9%) 46 (74,2%) 54 (90%) 0,02
myocardial infarction in history (n, %) 31 (25,4%) 7 (11,3%) 24 (40%) 0,0002
Atrial fibrillation (n, %) 18 (14,7%) 6 (9,7%) 12 (20%) 0,09
Atrial fibrillation (n, %) 13 (10,7%) 4 (6,5%) 9 (15%) 0,1
GFR (M+SD, ml/min/1.73 m?) 63,9+16,2 72,7+13,6 55,9+12,8 <0,0001
BMI (M+SD, kg/m?) 31,579 33,3+6,7 29,4+4,6 0,008

Note: AH — hypertension, CAD — coronary artery disease, BMI — body mass index, LV — left ventricle, GFR — glomerular filtration rate (according to the formula CKD EPI, 2011),

EF — ejection fraction, FC — functional class, CHF — chronic heart failure

* — differences between the group of patients with low comorbidity and the group of patients with high comorbidity

Results

Charlson Comorbidity Index considering age was
5.3 (IQR: 4-7) points. Table 2 presents the structure
of comorbidities in examined patients.

During 12 months of follow-up, 12 (9.8%) patients
with AH and CHF died; all patients had high comorbidity.

Assessment of cognitive
functions of patients with AH
and CHF considering their
comorbidities

In the study of the cognitive status of patients with
AH and CHF, 68 (55.7%) patients with AH and CHF
had predementia cognitive impairment, and one in four
patients (30; 24.6%) had mild dementia. Results obtained
with the Mini Mental Status Exam (MMSE) did not con-
tradict the results obtained using the Clinical Dementia
Rating scale for dementia in patients with AH and CHF.

Patients with AH and CHF performed tasks to assess
orientation in time, place and perception — by 99%;
attention — by 62%; memory — by 40%; speech and
reading — by 90%. Memory (r = -0.41; p = 0.004)
and attention (r = -0.45; p = 0.001) deteriorated with

age. Also, with increasing comorbidity (dementia not
included in this scale), deterioration of parameters
indicating the level of attention (r = -0.50; p = 0.0001),
memory (r = -0.42; p = 0.0002) and speech was observed
(r =-0.40; p = 0.001).

Assessment of personality

traits and mental status
of patients with AH and CHF
considering their comorbidities

Multidimensional diagnosis of personality traits
of patients with AH and CHF was carried out using the
Mini-Mult questionnaire. Values of all basic scales of the
Mini-Mult questionnaire were in the range from 37.9 to
76.1 T-points. Results of this study showed high values
of hypochondria, depression, hysteria and psychasthenia
scales. According to the results of multivariate analysis,
the averaged personality profiles of patients were differ-
ent depending on their comorbidity (Fig. 1).

Compared with patients with low comorbid-
ity, patients with AH and CHF with high comorbidity
had high values on the hypochondria (76.7 + 10.9 and
70.1 £ 11.3 T-points, respectively, p = 0.01), depression
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Table 2. Characterization of comorbidity in patients with hypertension and CHF

Parameters

| " |

Chronic kidney disease (GFR <60 ml/min/1.73 m?)
Dementia

Type 2 diabetes,
including with target organ damage

Peripheral vascular disease

Cerebrovascular accident in history,
including hemiplegia

Chronic non-specific lung diseases

Peptic ulcer

Connective tissue diseases

Moderate liver damage (viral hepatitis in history)

Malignant tumors without metastases

60 (49,2%)
30 (24,6%)

27 (22,1%)
12 (9,8%)

18 (14,8)

15 (12,3%)
2 (1,7%)

14 (11,5%)
12 (9,8%)
10 (8,2%)
3 (2,5%)
3(2,5%)

Ipumeuanne: AT — aprepuanphas runeprensus, CK® — ckopocts kmy6oukosoit pumbrpanun (mo popmyne CKD EPI, 2011), XCH — xpoHudeckas cepiiedHas HefOCTaTOYHOCTD
Note: AH — hypertension, GFR — glomerular filtration rate (according to the formula CKD EPI, 2011), CHF — chronic heart failure

(63.1 £ 11.7 and 56.4 + 13.8 T-points, respectively,
p = 0.004), and psychasthenia (67.5 + 8.8 and
63.6 £ 11.1 T-points, respectively, p = 0.02) scales, which
is typical for a depressive-hypochondriac profile.

The significant complex of hypochondriac depression
in the clinical presentation included a pessimistic percep-
tion of somatic pathology with a hypertrophic evaluation
of its consequences. Patients were dominated by anxiety-
phobic emotions, fears of the recurrence of severe crises
and heart attacks, long-term treatment with unfavorable
outcome, negative social consequences, and futile treat-
ment. In 50% of cases with high comorbidity, patients
refused to follow medical instructions and sometimes
followed their «own recovery programn.

A projective technique — Szondi test — was used
to analyze the key drives in the structure of motivation
and personality traits of patients with AH and CHE Key
drives largely determine lifestyle, areas of social activity,
and have a significant impact on the development of an

individual hierarchy of values, which is an integral com-
ponent in developing an attitude towards a chronic path-
ological condition. The averaged profile of key drives
in patients with AH and CHF is presented in Fig. 2.

Test results revealed that patients with AH and CHF
demonstrated average types of reaction without patho-
logical personality traits. According to the obtained
profile, patients with AH and CHF are characterized
by high anxiety, unstable motivation, emotional lability,
and adaptation difficulties [19]. In general, comorbidi-
ties did not significantly affect the profile of key drives
in patients with AH and CHF. However, the D-factor
(depressive state) was most pronounced in patients
with high comorbidity compared to patients with low
comorbidity: 1.7 (IQR: 1-2) and 0.9 (IQR: 0-1) points,
respectively, p = 0.009. Patients with low comorbidity are
characterized by optimism, search for new contacts, and
high achievement motivation, which is lost in patients
with high comorbidity. The P-factor (paranoid) is also
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Figure 1. Averaged personality profile of patients with hypertension and heart failure according to comorbidity
Note. Scales: L — lies, F — reliability, K — correction, Hs — hypochondria, D — depression, Hy — hysteria, Pd — psychopathy, Pa — paranoia, Pt — psychasthenia, Se — schizoid,

Ma — hypomania
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=== TaIHeHTHI C
HH3KOH
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BBICOKOH
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Figure 2. Averaged profile of drives of patients with hypertension and heart failure according to comorbidity

Note. Factors: H — sexual indifference; S — sadism-masochism; E — epileptoid tendencies; HY — hysterical tendencies; K — catatonic manifestations; P — paranoia;

D — depressive state; M — manic manifestations

more intense in the group of patients with high comor-
bidity than in the group with low comorbidity: 1.8 (IQR:
1-2.5) and 1.3 (IQR: 1-2) points, respectively, p = 0.01.
Patients with high comorbidity and paranoid traits are
characterized by suspicion, hostility towards others,
a tendency to dramatization and selectivity in contacts,
which may influence their adherence to treatment.

Adaptation mechanisms
of patients with AH and CHF
considering their comorbidities

The severity of all protective mechanisms in patients
with AH and CHF did not exceed 60 standard points
(Fig. 3).

In general, patients with AH and CHF, regardless
of comorbidity level, have the most intense psycho-

Paumonanuzanus
lNunepxomIteHcaIusa
Komnencaris
ITpoexmus
Otpunanue
3aMelneHne
Perpeccus

BriTecHeHHe

logical defense mechanisms of «projection» (49.3 (IQR:
33-67) %), «rationalization»” (37.1 (IQR: 25-50) %) and
«denial» (35.1 (IQR: 18-45) %) types. The combination
of psychological defense mechanisms of the «projection»
and «rationalization» types indicates an awareness of the
disease as a traumatic situation and its rational interpre-
tation with suppressed emotions. However, the absence
of proper emotional response leads to a psychological
conflict and a decrease in the significance of traumatic
moments [24].

In our study, the level of comorbidity in patients
with AH and CHF had no significant effect on the
severity of psychological defense mechanisms. There
was a downward trend in almost all parameters of the
severity of psychological defense mechanisms. A sig-
nificant decrease in values on any scale of the ques-
tionnaire indicates the ineffectiveness of this type

49,3

fo

0.0 10.0

20.0 30.0

40,0 50.0 60.0

Figure 3. The severity of the mechanisms of psychological defense in patients with hypertension and heart failure

Note. The intensity of psychological defense mechanisms in %
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ITonoxuTenpHas nepeoleHKa
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Figure 4. Copying strategies of patients with hypertension and heart failure

Note. The intensity of coping strategies in %

of psychological defense, which most likely leads
to maladaptation.

The predominant types of coping strategies, regard-
less of the comorbidity level, in patients with AH and
CHF were «systematic problem-solving» (66.4 (IQR:
56-83) points), «seeking social support» (60.3 (IQR:
50-72) points), «acceptance of responsibility» (59.2
(IQR: 42-75) points) (Fig. 4). These coping strate-
gies can be described as relatively constructive and
constructive. AH and CHF patients are characterized
by active recognition of their role in the problem and
the desire to have informational and emotional support
from others.

Our study shows that the following construc-
tive mechanisms are more pronounced in patients
with low comorbidity than in patients with high
comorbidity: «seeking social support» (63.6 (IQR:
50-72) % and 56.9 (IQR: 50-72) % respectively, p = 0.03)
and «systematic problem-solving» (68.7 (IQR: 52-75) %
and 59.8 (IQR: 52-75) %, respectively, p = 0.02), which
characterize patients’ adaptive abilities to use the
resources of the external environment for obtaining
information and for emotional support.

Direct relationships of non-constructive coping
strategies («confrontation», «escape-avoidance») with
psychological defense mechanisms of the «regres-
sion» (r = 0.41, p = 0.003) and «substitution» (r = 0.39,
p = 0.001) types were revealed in patients with high
comorbidity. For patients with low comorbidity, direct
relationships of constructive coping strategies («sys-
tematic problem-solving», «seeking social support»)
with psychological defense mechanisms of the «ratio-
nalization» (r = 0.44, p = 0.0004), <hypercompensation»
(r=0.40, p = 0.02), and «denial» (r = 0.39, p = 0.03) types
were revealed. The revealed relationships allow defining
common adaptation processes in patients with AH and
CHF depending on comorbidity.

Discussion

In our study, patients with arterial hypertension gen-
erally had comorbidity, including high comorbidity, with
a Charlson comorbidity index of more than 6 points
(49% of examined patients). Chronic kidney disease
is observed in almost one in three patients with cardio-
vascular disease, including patients with arterial hyper-
tension and chronic heart failure; it leads to poor progno-
sis, deterioration of quality of life, and higher treatment
cost [25]. According to this study, all deceased patients
had high comorbidity during the follow-up period. Half
of the patients (49%) had chronic kidney disease, which
is consistent with data in literature sources. The high
prevalence of CKD in our study was also due to the age
of the patients and their high comorbidity.

In this study, patients with arterial hypertension
were characterized by a depressive-hypochondriac state,
which was aggravated by high comorbidity. High level
of anxiety complicates targeted efforts and attention
focusing for a long time, making long-term compliance
with medical recommendations harder. Depression and
asthenic syndrome lead to irrational defense methods,
a desire to withdraw from society, leading to more focus
on somatic problems, and skepticism about the success
of treatment. Patients may refuse to fulfill their needs
and may not cope with their social roles.

Considering the conventional holistic approach
to understanding personality and its studying in normal
and pathological states, it becomes relevant to identify the
features of psychological defense mechanisms in patients
with AH and CHE and the relationship between the
severity of psychological defense and comorbidity [26].
Our study determined common adaptation mechanisms
in patients with AH and CHF depending on the level
of comorbidity according to the Charlson CI. In addi-
tion, patients with high comorbidity were character-
ized by maladaptation to their pathological state and
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consolidation of primitive psychological defense mecha-
nisms. In contrast, patients with low comorbidity used
mature psychological defense mechanisms and con-
structive coping strategies.

Analysis of local studies on adaptation mechanisms
showed that, compared to healthy individuals, patients
with CHF were characterized by more intense psycho-
logical defense mechanisms, including «projection»
and «denial» types [27]. Psychological defenses and
coping strategies are usually considered as intrinsic ways
of responding to stressful situations and forms of adap-
tation processes [28]. Coping strategies are the most
advanced adaptive mechanism that provides a produc-
tive interaction between the personality and the environ-
ment in both typical and stressful conditions of chronic
disease. Comorbidity in patients with AH and CHF
negatively affects all components of relationships (cog-
nitive, emotional, behavioral) and contributes to the
aggravation of maladaptation to changed lifestyle [26,
29]. Mechanisms that reflect the relationship between
high comorbidity and changes in mental life in cases
of chronic diseases are diverse, which determines the
patient-oriented approach to this category of patients
and selection of targets to be modified, including those
useful for promoting satisfactory adherence to therapy.

Conclusion

Patients with arterial hypertension and chronic heart
failure are characterized by high comorbidity. In addi-
tion, high comorbidity aggravates the depression with
hypochondriac state in patients with AH and CHE, has
a negative effect on adaptive capabilities, which is accom-
panied by low motivation and adherence to treatment;
this fact should be considered when taking an inter-
disciplinary approach to the treatment of this category
of patients.
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Peslome

Llenb: nsyyeHme KIMHNYECKOro Te4eHUA U 0COBEHHOCTel HapyLIeHWIn MOTOPHO-3BaKyaTOPHOM GYHKLMK XeNyA04HO-KMLWEYHOro TpaKTa Npu Xpo-
HUYeCKOW Ayo/eHanbHON HegocTaToqHOCTU. MaTepuansl n MeToabl. B nccnegosaHme BkatoYeHo 40 MauMeHTOB C XPOHWUYECKOW Ayo/eHanbHoM
HepocTaTto4HocTbio (XAH): 18 (48,2%) weHwmH, 22 (51,8%) My»uuH, cpegHuii BospacT 37,1+13,8 net. Mpynna KoHTposs coctosna us 30 340-
poBbix anu: 10 (33,3%) weHwmH, 20 (66,7%) My»)u4uH, cpeaHuin Bospact 40,5+13,47 neT. B 06cieA0BaHMM NALMEHTOB MCMO/b30BaHbl aHaMHe-
CcTUYeckne n Gpu3nKanbHble JaHHble, pe3y/ibTaTbl BUOXUMUYECKUX, PEHTFEHONOMMYECKUX U SHAOCKOMUYECKUX UCCNeA0BaHUIA, BHYTPUMNOSOCTHOM
MaHOMeTpuu, 3n1eKTporacTposHTeporpadpun. OueHnBann napameTpbl, OTpaXarowlme NCMX03MOLMOHaIbHOe COCTOAHME U BereTaTUBHbIN CTaTyC.
PesynbTtathl. Y 19 (46,8%) naumentos ¢ X/IH 60/1eBoi CMHAPOM BO3HUKaA Moc/e NMpueMa nuiyu, Hanbosiee 4acTo JIOKaNM3YACh B MPaBOM MoApe-
6epbe y 11 (29,0%) v B anuractpanbHoit 061actu y 18 (44,9%) 6onbHbix. MaumenTbl ¢ X/AH NpeabaBAAAM Te UK UHbIE AUCTIENCUYECKME Kanobbl,
KOTOpbIX He Hab/lo4AN0Ch B KOHTPO/IbHOW rpynne: 22 (57%) oTMeyanu oTpbikKy ropeysto, 31 (77,6%) — vyscTBo ropeuu Bo pty, 21 (53%) — u3-
xory, meTeopusm — 25 (53,3%) 1 KawwmueobpasHbiii cTyn — 28 (71%). Y naumeHToB ¢ X/JH no cpaBHeHMIO C KOHTPO/bHO Fpynnoi Habalogannck
CHWKeHWe cogepxaHun obuero 6eska (62,24+0,17 n 72,3+0,21 r/a, p=0,0002), Tpuranuepugos (0,42+0,0021 u 1,5+0,04 mmonb/a, p=0,022),
XMPOPACTBOPUMBbIX BUTaMuHa B12 (188,0+0,21 1 328,6+18,9 nr/ma, p=0,0048), 25-OH sutamuHa [l (26,87+0,12 n 64,7+1,25 Hr/ma, p=0,018).
Mpy X/ZIH no cpaBHEHWIO C KOHTPO/IEM BbISIB/IEHO CyLECTBEHHOE MOBbIlWeHWe racTpuHa (29,7 [25,7;32,5] n19,2 [18,8;20,1] nMonb/n, p=0,0004) un
KopTusona (471,8+1,09 n 365,3+2,6 HMoAb/A, p=0,0001). YpoBeHb MHCYMHA GbIN CYWECTBEHHO HUXKE MOKa3aTesiei KOHTPO/IbHOW rpynnbl: (2,89
[2,5;3,0] u 3,8 [2,2;4,5] MkMonb/n, p=0,006). Mo AaHHBIM FaCTPOIHTEPOMAHUTOPA B NOCTAPAHAMANLHOM NepUoAe YCTAaHOBIEHO HapyLLeHWe Npo-
My/IbCUBHOM MOTOPUKM BO BCEX OTAE/M1aX NULLEBAPUTENBHON TPYEKU, YTO AOKA3bIBAET CHMIKeHUE KoddpduumeHTa putMmuyHocTy (K-ritm) geeHagua-
TUNEPCTHOW KWLLKK, TOLLEN 1 NOAB3AOLHON KULWKK HaTowwakK B 1,5 pasa B 06e ¢pasbl ucciegosanus (p=0,000). KosbPULMeHT OTHOLIEHNUA UHTPAAY-
0/eHaNbHOrO0 AABNEHUs K MHTparacTpanbHoMy npu XAH coctasua 1,26 [1,19;1,32], 4TO 3HAaUMTENIbHO HUXKE 3HAYEHUI B KOHTpOAbHOM rpynne (1,7
[1,0;2,4], p=0,00037) 1 cBUAETENLCTBYET O HapYLIEHWUW 3aMbiKaTe/bHOW GYHKLMM NpuBpaTHUKa. LLkana Tpesoru Y./. Cnunbeprepa (agantaums
HO.J1. XaHuHa) noKasasia NoBbiLeHWe N0 CPABHEHUIO C KOHTPO/ILHOM rPYNNoit ypoBHeit cutyaTusHoli (57 [54;60] n 47,0 [45;50] 6annos, p=0,0021)
W IMYHOCTHOM TpeBoXHOCTH (25,1 [22,6;27,4] u 21,9 [19,5;23,9] 6annos, p=0,003) y nauuenTos ¢ XH. 3akntoueHue. B cBasn ¢ HeMaHudpecTnpo-
BaHHbIM TeYEHUEM M OTCYTCTBUEM CrieLinPUYECKNX CUMNTOMOB XPOHUYECKON AyoeHalbHON HeJ0CTaTOuHOCTH, B 06C/N1e,0BaHNM NaLMEHTOB ANA
MOCTaHOBKM fMarHo3a Heob6XoANMO MCMNO/b30BaTh MOMUMO KNAMHUYECKUX fJaHHbIX, PEHTFeHONorMYecKmne, SHAO0CKONNYeCKne, MaHOMeTpuYeckne 1
3N1eKTPOPU3NONOTrNYECKME NCCNe0BaHUA.
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Abstract

Purpose: to study the clinical course and features of violations of the motor-evacuation function of the gastrointestinal tract in chronic duodenal
insufficiency. Materials and methods. The study included 40 patients with chronic duodenal insufficiency (CDI): 18 (48.2%) women, 22 (51.8%)
men, mean age 37.1 + 13.8 years. The control group consisted of 30 healthy individuals: 10 (33.3%) women, 20 (66.7%) men, mean age 40.5 +
13.47 years. In the examination of patients, anamnestic and physical data, the results of biochemical, X-ray and endoscopic studies, intracavitary
manometry, and electrogastroenterography were used. Parameters reflecting psycho-emotional state and vegetative status were evaluated. Results.
In 19 (46.8%) patients with CDI, the pain syndrome occurred after eating, most often localized in the right hypochondrium in 11 (29.0%) and in
the epigastric region in 18 (44.9%) patients. Patients with CDF presented some dyspeptic complaints that were not observed in the control group:
22 (57%) noted belching with bitterness, 31 (77.6%) — a feeling of bitterness in the mouth, 21 (53%) — heartburn, flatulence — 25 (53.3%) and mushy
stools — 28 (71%). In patients with CDI, compared with the control group, there was a decrease in the content of total protein (62.24 £ 0.177 and 72.3 +
0.21g /1, p=0.0002), triglycerides (0.42 + 0.0021 and 1.5 + 0.04 mmol / L, p = 0.022), fat-soluble vitamin B12 (188.0 + 0.21 and 328.6 +18.9 pg / ml,
p = 0.0048), 25-OH vitamin D (26.87 + 0.12 and 64.7 + 1.25 ng / ml, p = 0.018). With CDI, compared with control, a significant increase in gastrin
(29.7 [25.7; 32.5] and 19.2 [18.8; 20.1] pmol / L, p = 0.0004) and cortisol (471, 8 +1.09 and 365.3 + 2.6 nmol / L, p = 0.0001). The insulin level was
significantly lower than the values of the control group: (2.89 [2.5; 3.0] and 3.8 [2.2; 4.5] pmol / L, p = 0.006). According to the gastroenteromanitor
in the postprandial period, impaired propulsive motility in all parts of the digestive tube was established, which proves a decrease in the rhythm
coefficient (K-ritm) of the duodenum, jejunum and ileum on an empty stomach by 1.5 times in both phases of the study (p = 0.000). The ratio of
intraduodenal pressure to intragastric pressure in chronic heart failure was 1.26 [1.19; 1.32], which is significantly lower than the values in the control
group (1.7 [1.0; 2.4], p = 0.0004) and indicates a violation of the closure function of the gatekeeper. Alarm scale RH. Spielberger (adaptation of
Yu.L. Khanin) showed an increase in comparison with the control group in the levels of situational (57 [54; 60] and 47.0 [45; 50] points, p = 0.0021)
and personal anxiety (25.1[ 22.6; 27.4] and 21.9 [19.5; 23.9] points, p = 0.003) in patients with CDI. Conclusion. In connection with the non-manifest
course and the absence of specific symptoms of chronic duodenal insufficiency, in the examination of patients for the diagnosis, it is necessary to use,
in addition to clinical data, X-ray, endoscopic, manometric and electrophysiological studies.

Key words: chronic duodenal insufficiency, duodenogastric reflux, electrical activity of the stomach, electrical activity of the duodenum, electrical
activity of the small intestine, pyloric closure function
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The duodenum is located at the critical crossing
between the stomach and small intestines, liver and
pancreas, which determines its importance in the syn-
chronization of digestive organs. Despite the long his-
tory of studying duodenal diseases, the problem remains
relevant in modern gastroenterology. The significance
of disorders in this segment of the gastrointestinal tract
(GIT) is also determined by the absence of a decrease
in the incidence of gastric, biliary and pancreatic dis-
eases over the past decade, which is also due to duodenal
diseases [1].

Clinical observations show that patients with a duo-
denal disorder develop a complex set of symptoms,
including morphological inflammatory changes in the

duodenal mucosa (duodenitis), impaired gastrointes-
tinal motor function and duodenal hormonal insuffi-
ciency. In most cases, duodenal diseases are chronic and
lead to chronic duodenal insufficiency (CDI).

Considering the range of problems, in 2018, we pro-
posed the term «chronic duodenal insufficiency», which
is rarely used in modern clinical practice [2]. Firstly, this
is due to limited diagnostic approaches in clinical set-
tings that allow to study the functional state of the duo-
denum. Secondly, CDI course is often subclinical due
to comorbidities of GIT organs. Thirdly, general symp-
toms in patients with CDI often prevail over local symp-
toms due to impaired hormone-producing function
of the duodenum [3].
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The objective of this work is to study the clinical
course and features of motor-evacuation disorders of the
gastrointestinal tract in cases of CDI.

Materials and methods

This study included 40 patients diagnosed with
chronic duodenal insufficiency (CDI): 18 (48.2%)
women, 22 (51.8%) men, mean age 37.1 + 13.8 years. The
control group included 30 healthy individuals: 10 (33.3%)
women, 20 (66.7%) men, mean age 40.5 + 13.47 years.
Comparability in the two groups was determined by age
(p = 0.104) and by gender (x* = 2.59, p = 0.114). This
was an open-label cohort study. Inclusion criteria: signs
of CDI according to fibrogastroduodenoscopy (FGD)
results and voluntary informed consent of patients
to participate in this study. Exclusion criteria: diabetes
mellitus, age under 18 and over 65, thyroid diseases,
pregnancy and lactation, cancer and autoimmune dis-
eases, chronic viral hepatitis, liver cirrhosis. This study
was performed in two stages.

For CDI determination, medical history data and
physical findings, results of X-ray and endoscopic
examinations, intracavitary manometry were used [4].
Endoscopic criteria for CDI [5]: bile in stomach in fast-
ing state, persistent duodenogastric reflux, dilated duo-
denum, pyloric sphincter incompetence, yellow-green
color of mucous lake, yellowish gastric mucus, conges-
tion of gastric contents, large amount of bile in the duo-
denum, antral gastritis, reflux esophagitis, erythematous
gastropathy, and hyperplasia of gastric folds.

Total serum protein was analyzed using the biuret
method with the “Total Protein Agat” reagent kit (manu-
factured by Agat-Med LLC, Russia). Vitamin B12 con-
centration was determined by enzyme-linked immuno-
sorbent assay in blood serum using the «Ridascreen@Fast
Vitamin B12» reagent kit (manufactured by Stylab Com-
pany LLC, Russia). Serum alpha-amylase activity was
determined using the amyloclastic method (according
to Karavey) using the «Alpha-Amylase Agat» reagent kit
(manufactured by Agat-Med LLC, Russia). Serum trans-
ferrin level was analyzed by enzyme immunoassay using
the «<xADVIA Chemistry Transferrin Reagents» reagent
kit (manufactured by Siemens Healthcare Diagnostics,
Germany). The level of triglycerides in blood serum was
analyzed by enzyme immunoassay using the «Triglycer-
ides — UTS» reagent kit (manufactured by Ailiton LLC,
Russia). The determination of 25-OH vitamin D was
carried out by enzyme immunoassay using the “25-OH
Vitamin D” kit (manufactured by Techsystems CJSC,
Russia) [6].

Gastrin, insulin, and cortisol levels in peripheral
blood were determined by electrochemiluminescence-
based analysis. To determine cortisol level, we used
a reagent-kit manufactured by Vector-BEST (Russia),

reference number — X-3964, range of measured values
declared by the manufacturer — 0-1200 nmol/l; for
insulin — a reagent kit manufactured by DRG Instru-
ments GmbH (Germany), reference number EIA2935,
range of measured values declared by the manufac-
turer — 0.75-300 umol/l; for gastrin — a reagent kit
manufactured by Biohit (Finland), reference number
601035, range of measured values declared by the manu-
facturer — 0-52.3 pmol/l [7].

A histological examination of a biopsy specimen
obtained during fibrogastroduodenoscopy (FGD) from
the gastroduodenal zone was performed.

To determine the closing function of the pylorus, the
ratio of intraduodenal to intragastric pressure was used,
which was studied using the open-tip catheter manom-
etry technique with Waldman’s device [8].

The GEM-01 Gastroskan-GEM (Istok-Sistema, Fry-
azino) gastrointestinal monitor was used to assess the
motor function of the gastrointestinal tract (GIT). The
following parameters were evaluated: Pi, Pi/Ps(%),
Pi/P(i+1), and C rhythm, where Pi is the electrical activ-
ity of each GIT organ; Pi/Ps is the percentage of the
ratio of the frequency spectrum to the total spectrum;
Pi/P(i+1) is the ratio of the electrical activity of the upper
organ to the lower organ; and C rhythm is rhythm coef-
ficient, which is the ratio of the length of the spectral
envelope of the examined part to the width of its spec-
tral section. These studied parameters were determined
in fasting state and in postprandial period [9].

The Eysenck Personality Questionnaire (EPQ) was
used to assess the type of personality. A score of up to
10 points indicates introversion, from 15 to 24 points —
extroversion, from 11 to 14 points — ambiversion [10].
High average values (more than 16 points) on the neurot-
icism scale indicate high emotional instability. Personal
(PA) and situational anxiety (SA) were determined using
the Spielberger State-Trait Anxiety Inventory (adapted
by Yu. L. Khanin). SA is an indicator of the intensity
of feelings that arise in response to the current situation,
PA is a person’s tendency to perceive a wide range of sit-
uations as threatening. Interpretation of results: up to
30 points is a low level of anxiety, 31-44 points — mod-
erate, 45 or more — high.

Heart rate variability analysis with the Varicard 2.51
(Yupacom Company, Russia) device was performed
to study the functioning of the autonomic nervous
system (ANS). The following parameters were used: Mo
(mode) is the most common duration of R-R intervals;
AMo (mode amplitude) is the number of cardio intervals
that fall within the mode range as a percentage; AX of the
variational range is the maximum amplitude of fluctua-
tions in the values of cardiac intervals; TI (tension index)
reflects the degree of heart rhythm control centraliza-
tion. Vegetative reactivity (VR) is a reaction of the ANS
to external and internal stimuli, which was determined

45



46

ORIGINAL ARTICLE

The Russian Archives of Internal Medicine @ Ne 1 e 2021

by the following formula: TI2/TI1, where TII is clino-
static position, TI2 is orthostatic position, first episode
(minute 1) [11].

In cases of normal vegetative reactivity, the TI2/
TI1 value is in the range from 0.7 to 1.5; with hypersym-
pathicotonic — more than 0.5; with asympaticotonic —
less than 0.7 [11]. The coefficient of adaptation reserves
(CAR) was calculated using the TI3/TI2 formula, where
TI3 is the orthostatic position from minute 5. Normal
CAR is in the range from 0.33 to 3; insufficient — with
CAR under 0.33; excessive — with CAR over 3 [12].

Statistical processing of the obtained data was car-
ried out using Excel 2016, IBM SPSS v. 17.0. The Kol-
mogorov-Smirnov test was used to check whether
sign distribution was within normal. When deviating
from the normal distribution, quantitative signs were
expressed as the median and interquartile range (25th
percentile — 75th percentile) — Me [IQR]]; when cor-
responding to the law of normal distribution — as the
mean value with standard deviation (M * o). The follow-
ing was used to assess intergroup difference depending
on the nature of distribution: Mann-Whitney test (U),
Student’s t-test, Pearson’s chi-square test (x*) to compare
qualitative parameters. Differences were considered sta-
tistically significant at p < 0.05.

Patients were examined on the basis of voluntary
informed consent, in accordance with order No. 390n
of the Ministry of Health and Social Development of the
Russian Federation of April 23,2012, in compliance with
ethical principles (resolution of the Ethics Committee of
25 June 25, 2013).

Results

The study of the social status of patients with CDI
revealed that 30 (75.8%) of the examined individuals
were employees with computer-related work, and only
10 (26.1%) of the patients were workers with an active
lifestyle. 30 (75.8%) patients with CDI associated their
state of health with negative emotional stress.

Concomitant pancreatitis was diagnosed in 30
(75.8%) patients with CDI, chronic acalculous cholecys-
titis — in 27 (66.8%), postcholecystectomy syndrome —
in 25 (63.6%), gastroesophageal reflux disease — in 32
(80.2%).

Nineteen (46.8%) patients with CDI experienced
pain after eating, most often localized in the right upper
quadrant — in 11 (29.0%) patients, and in the epigas-
trium — in 18 (44.9%) patients. The painless variant was
detected in 5 (12.3%) patients with CDI. Most patients
had “aching” pain (32 (80%)).

Patients with CDI had certain complaints of dys-
pepsia that were not observed in the control group
(Table 1): 22 (57%) of them had bitter eructation,
31 (77.6%) — bitter taste in the mouth, 21 (53%) —
heartburn, 25 (53.3%) — flatulence, and 28 (71%) —
loose stool. Asthenic syndrome was found in 25 (63.3%)
patients of the study group (x* = 54.8, p = 0.00037), and
was manifested by general weakness, irritability, apathy,
insomnia.

General examination revealed dry skin with reduced
turgor and elasticity in patients with CDI; 30 (74.3%)
patients showed signs of roseola rash on the face,
17 (43.7%) — elements of pustular rash, 7 — (17.9%)
signs of telangiectasias. On examination, the tongue was
covered with white-yellowish fur in 31 (78.9%) patients,
with herds of epithelial desquamation — in 7 (18.6%)
patients. Most patients (34; 86.1%) had an asthenic
body type with a lower body mass index compared with
the control group (16.7 + 0.27 and 24.3 + 0.42 kg/m?,
p = 0.025).

Compared with the control group, patients with CDI
showed a lower total protein level (62.24 + 0.17 and
72.3 £ 0.21 g/l, p = 0.00021), which was probably asso-
ciated with impaired absorption of protein in the duo-
denum. There was also a decrease in the level of triglyc-
erides (0.42 + 0.0021 and 1.5 + 0.04 mmol/l, p = 0.022)
and increase in amylase level (205.7 + 12.9 and
126.9 + 11.3 mmol/l, p < 0.01 mmol/l) compared with
the control group (126.9 £ 11.3 mmol/l, p = 0.00018).

Table 1. Characteristics of pain and dyspeptic syndromes in patients with CDI

Parameter | n (%) X P
Painless option 5(12,3%) 60,8 0,0022
Pain in the right hypochondrium 11 (29,05) 38,4 0,0017
Pain in the epigastric region 18 (44,9%) 36,3 0,025
Aching nature of pain 32(80%) 18,1 0,0039
Belching bitter 22 (57%) 51,8 0,0013
Feeling bitter in the mouth 31 (77,6%) 66,53 0,00217
Heartburn 21 (53%) 20,2 0,000122
Flatulence 25 (53,3%) 53,3 0,0014
Mushy stool 28 (71%) 60,2 0,0018

Note: CDI — chronic duodenal insufficiency, p — reliability, n — number of patients
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A decrease in the levels of fat-soluble vitamin B12
(188.0 + 0.21 and 328.6 + 18.9 pg/ml, p = 0.0048) and
25-OH vitamin D (26.87 + 0.12 and 64.7 £ 1.25 ng/
ml, p = 0.018) also indicates duodenal malabsorption
in patients with CDI compared with the control group.

The study of iron metabolism revealed a decrease
in the transferrin saturation coefficient in patients with
CDI compared with the control group (13.2 £ 0.12% and
34.7 £ 0.18%, p = 0.04).

A significant increase in the levels of gastrin (29.7
[25.7; 32.5] and 19.2 [18.8; 20.1] pmol/l, p = 0.0004)
and cortisol (471.8 + 1.09 and 365.3 + 2.6 nmol/l,
p = 0.000147) was also detected in patients with CDI
compared with the control group. Insulin level was sig-
nificantly lower than in the control group: (2.89 [2.5; 3.0]
and 3.8 [2.2; 4.5] umol/l, p = 0.006).

Besides signs of CDI, FGD revealed the follow-
ing changes in patients: erythematic gastropathy in
37 (93.3%) patients, reflux esophagitis in 27 (66.6%)
patients, atrophic gastritis in 17 (42.0%) patients, ero-
sive and ulcerative lesions of the mucosa in 21 (53.3%)
patients. According to the histological analysis of the
biopsy specimen, patients with CDI developed atrophy
in 16 (42.0%) cases, and intestinal metaplasia in 2 (5.6%)
cases. All patients had morphological changes of the
duodenal mucosa: lymphocytic infiltration, chronic
inflammation; 28 (70%) patients had atrophy.

Intracavitary manometry in patients with CDI com-
pared with the control group showed a significant increase

in intragastric (119 [114; 126] and 70 [57; 74.8] mm Agq,
p = 0.00012) and intraduodenal pressure (168 [165; 172]
and 116 [111.9; 124] mm Aq, p = 0.000029). The ratio
of intraduodenal to intragastric pressure in patients with
CDI was 1.26 [1.19; 1.32], which was significantly lower
than in the control group (1.7 [1.0; 2.4], p = 0.00037).

Table 2 presents changes in the myoelectric activ-
ity of GIT organs in patients with CDI. The significant
increase in gastric Pi/Ps in the postprandial period
(46.5 + 5.8%) was probably due to compensatory
hypertrophy of gastric smooth muscles in this group
of patients. The increase in the ratio Pi/Pi+1 stomach/
duodenum (17.43 + 2.46) in patients with CDI was
caused by the difficult passage of food through the
duodenum. An inadequate response of the duodenum
to food stimulation, represented by a decrease in the
electrical activity of the duodenum (1.7 = 0.07%), was
observed. Normal values of the gastric rhythm coeffi-
cient (4.7 + 2.42) before food stimulation decreased post-
prandially (3.9 £+ 0.11). The low ratio of gastric rhythm
was combined with the decrease in this parameter in the
duodenum (0.72 + 0.12 in fasting state; 0.3 + 0.01 post-
prandially). There was no similar relationship with the
rhythm coeflicient in the jejunum.

The range of frequencies typical for the jejunum,
ileum and colon revealed no differences in «Pi/Pi+1» and
«Pi/Ps» parameters in fasting state between the group
of patients with CDI and the control group. However,
C rhythm in these parts of the intestine was significantly

Table 2. Indicators of electrical activity of the gastrointestinal tract in patients with CDI according to (M * o)

Fasting After meal
Indica- Zone Patients with | Control group P Patients with | Control group P
tors CDI (n=40) (n=30) CDI (n=40) (n=30)
(Mzo0) (M+o0) (Mzo0) (M+o0)
Stomach 13,6 £0,58 23,6+9,5 0,000 46,5%5,8 24,1£1,8 0,000
Duodenum 4,4 £1,02 2,1+£0,68 0,000 1,7 £0,07 2,18+0,17 0,000
f:;)/)PS Jejunum 3,22+0,12 3,35+0,18 0,958 5,46+0,12 5,1£0,9 0,862
Ileum 6,54£0,22 8,08+0,15 0,890 17,62+0,42 12,1£1,4 0,015
Colon 69,01+4,14 64,04+3,16 0,622 39,62+2,45 76,218,2 0,000
Relationship Stomach/ Duodenum 6,7 +0,38 10,4+5,7 0,000 17,43 +2,46 10,2+4,2 0,000
pi/p Relationship Duodenum/ Jejunum 0,45+0,01 0,60+0,02 0,000 0,40+0,02 0,5+0,06 0,000
i
(i+1) ~ Relationship 0,46+0,04 0,40+0,01 0,425 0,36+0,08 0,320,12 0,874
Jejunum/ Ileum
Ileum/ Colon 0,109+0,08 0,13+£0,04 0,398 0,57£0,09 0,22+0,05 0,000
tomach 4,7 £2,42 4,85%2,1 0,883 3,9 0,11 4,71+0,18 0,001
Duodenum 0,72 £0,12 0,9£0,5 0,013 0,3+0,01 0,87+0,05 0,000
Kritm  Tomas Jejunum 2,26+0,51 3,43%0,18 0,03 1,519+021 3,26+0,11 0,003
Tleum 3,077+1,39 4,99+0,29 0,021 2,44+0,08 5,11+0,21 0,017
Colon 28,03£3,37 22,85+4,17 0,004 6,33+1,25 25,18+5,18 0,000

Note: signs obey the law of normal distribution (according to the Kolmogorov-Smirnov criterion), presented as M — arithmetic mean, ¢ — standard deviation), p — the significance of
the reliability of differences between the observation group and control groups of patients (according to Student’s t-test), n- number of patients.

Duodenal ulcer — duodenum, CDI — chronic duodenal insufficiency. Pi is the electrical activity of each organ of the gastrointestinal tract, Pi/ Ps is the ratio of the frequency and total
spectrum in percent, Pi/ Pi + 1 is the ratio of the electrical activity of the overlying organ to the underlying one, K ritm is the rhythm coefficient, which is the ratio of the length of the
envelope of the spectrum of the examined section to the width of the spectral section of this section
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different in patients with CDI compared with the control
group, which indicates impaired motor and evacuation
function of the small intestine and colon in patients with
CDI in fasting state. In the postprandial period, there was
also impaired propulsive motility in all parts of the gas-
trointestinal tube, indicating a 1.5-fold decrease in the
rhythm coefficient of the duodenum, jejunum and ileum
in fasting state in both stages of this study (p = 0.000).

Analysis of the general diagram of the study of the
myoelectric activity in the stomach, large intestine and
small intestine in three-dimensional mode in patients
with CDI showed an increase in signal strength from
the stomach in the postprandial period and a decrease
in signal strength from the duodenum and colon in com-
parison with fasting state.

Analysis of psychoemotional disorders revealed
a higher level of situational (57 [54; 60] and 47.0 [45; 50]

points, p = 0.0021) and personal anxiety (25.1 [22.6;
27.4] and 21.9 [19.5; 23.9] points, p = 0.003) in patients
with CDI compared with the control group. Values
on the «extraversion-introversion» scale in patients
with concomitant CDI were below the control level
(8.92 £+ 0.29 points), suggesting their introversion
tendency.

The study of ANS functioning (Table 3) based on the
results of cardiac rhythmography (CRH) in patients with
CDI compared with the control group revealed the pre-
dominance of the sympathetic division of ANS: Mode
amplitude was 94.0% [92.5; 97.5] and 48.3% [45.5; 49.9],
respectively, p = 0.00013; variational range (AX) was 0.03
[0.018;0.043] and 0.24 [0.2; 0.3] respectively, p = 0.00022;
and TI1 was 1110.4 [1077.5; 1129.3] conventional units
and 115.0 [110.0; 121.0] respectively, p = 0.00019.
Patients with CDI demonstrated an asympathicotonic

Table 3. The functioning of the ANS in patients with HTN (Me [IQR])

Parameters Patients with CDI Control group ,
(n=40) (n=30)

AMo, % 94,0 [92,5:97,5] 48,3 [45,5:49,9] 0.00013
AX (c/s.) 0,03 [0,018;0,043] 0,24 [0,250,3] 000022
IN1 (con.unit) 1110,4 [1077,5;1129,3] 115,0 [110,0;121,0] 0,00019
IN2 (con. unit) 421,3 [396,5:459,2] 81,1 [80,9;81,2] 0,00054
IN3 (con. unit) 121,7 [107,23;131,4] 61,2 [61,1;61,4] 0,00059
IN2/IN1 0,58 [0,53;0,65] L1 [1,051,17] 0,024
IN3/IN2 IN3/IN2=0,34[0,2;0,5] 1,32[1,31;1,33] 0,0016

Note: traits do not obey the law of normal distribution (according to the Kolmogorov-Smirnov criterion), presented as Me-median and interquartile range (25th percentile —

75th percentile) — [IQR]., P — significance of differences between the observation group and the control group of patients (according to the Kruskal-Wallis criterion, n is the number
of patients, duodenal ulcer, duodenal ulcer, chronic duodenal insufficiency, chronic duodenal insufficiency. range — the maximum amplitude of fluctuations in the values

of cardiointervals, IN — stress index, IN2 / IN1 — an indicator of autonomic reactivity, IN1 — wedge position, IN2 — orthoposition the first episode (1st minute),

IN3 /IN2- CRA- adaptation reserve coefficient, IN 3- Orthopositional second episode (5th minute)
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Figure 1. Scoring of functional states of VNS in CDI
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type of autonomic reactivity in comparison with the
control group (TI2/TI1 = 0.58 [0.53; 0.65] and 1.1 [1.05;
1.17] respectively, p = 0.024) and insufficient CAR (TI3/
TI2 = 0.34 [0.2; 0.5] and 1.32 [1.31; 1.33] respectively,
p = 0.0016). The obtained CRH data in Fig. 1 are pre-
sented in the form of a ladder of states and indicate that
most patients with CDI (33 (83.5%)) are on the verge
of ANS adaptation failure.

Direct correlation analysis demonstrated a moderate
direct relationship (r = 0.447, p = 0.007) between Pi/Pi+1
(S/DD) and mode amplitude in patients with CDI, which
indicates the regulatory effect of ANS on gastroduodenal
motility.

Discussion

Epigastric pain in patients with CDI can be explained
by concomitant gastrostasis caused by impaired gastric
motor function. Through gastrography, gastric pain
was previously attributed to a specific convulsive state
of the stomach, characterized by a sharp increase in its
tone, with frequent and rapid cramps (clonicotonus)
at its peak [13]. This was confirmed during this study.
Gastric and duodenal hypertension was observed based
on the results of studying electrical activity in fasting
state. In the postprandial period, impaired propulsive
motility was observed in all parts of the gastrointestinal
tract, contributing to pain [14]. The origin of numerous
dyspeptic symptoms can be explained not only by the
impaired functional state of the duodenum but also
by comorbidities of the digestive system.

The secondary lesion of the celiac plexus caused
by overexcitation of the sympathetic and parasympa-
thetic divisions of the autonomic nervous system has
a certain significance in the development of pain syn-
drome and its severity in patients with CDI [15].

Most patients have asthenia manifested by increased
fatigue, irritability, apathy, sleep disturbance, in the
occurrence of which the stagnation of duodenal contents
is crucial [16]. The development of generalized symp-
toms can be interpreted as impaired absorption of vita-
mins, trace elements and proteins in the duodenum,
which was also established in our study.

Many abnormal signs during the experiment after
the removal of the duodenum are caused by the loss
of the effect of duodenal hormones (gastrin, secretin,
cholecystokinin, etc.) [17]. Also, disorders of the intes-
tinal hormonal system have an effect not only within the
gastrointestinal tract but also non-digestive (trophic)
effect by interacting with pituitary and endocrine hor-
mones[18]. In our study, the increase in gastrin level
in patients with CDI was probably associated with the
irritating effect of DGR on G cells in the antrum. Cor-
tisol level can change as a result of any stressful effect,
impaired body adaptation observed in patients with

CDI in the form of increased anxiety level. The decrease
in insulin level in patients with CDI compared with the
control group may be due to the decrease in n. vagus
tone, and the impaired production of the “insular hor-
mone” that induces insulin production [19].

Conclusion

A specific feature of the clinical course of chronic
duodenal insufficiency is the predominance of dys-
peptic complaints over pain syndrome. The motor
and evacuation function of the stomach, duodenum
and small intestine is simultaneously impaired during
periods of fasting and active digestion. It was found
that neurohormonal factors, including the autonomic
nervous system, psychoemotional state, and gastroin-
testinal hormones, are of great importance in regard
to the impaired functional state of the duodenum. Due
to the silent course and absence of specific symptoms
of chronic duodenal insufficiency, X-ray, endoscopic,
manometric and electrophysiological studies should
be used, in addition to clinical data, in the examination
of patients for diagnosis.
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Primary Hyperparathyroidism
with a Predominant Lesion
of the Gastrointestinal Tract

Pe3rome

MepBMYHBINA rMnepnapaTMpeos ABAAETCA JOCTAaTOYHO PacnpOCTPAHEHHON NaTo/orMel, OAHaKO, HECMOTPA Ha 3TO, BPauM Pas/ivyHbIX Creuu-
anbHOCTel CTaNKMBAOTCA C TPYAHOCTAMU MPU €ro AUarHoCcTUKe. MHoroobpasue KAVHUYECKUX NPOABAEHUI 06ycnaBAUBaeT ANUTE/IbHbINA CPOK
MOCTaHOBKM AMarHo3a 1, Kak CeACTBUe, HECBOEBPEMEHHOCTb Hayana sievyeHna. OnucaHbl, C y4eTOM naToreHesa, OCHOBHble CUMMTOMbI JaHHOM
natosoruun. JlabopaTopHbIMM MapKepaMu runeprnapaTupeosa c/y»aT CTOMKOe NoBbilleHWe YPOBHA NapaTUPEOUAHOrO FOPMOHA U runepKanbLm-
eMus. Busyanusumpyouwme MeToabl 06ce0BaHNA UCNO/b3YOTCA ANA BepudUuKauum 3a6onesanus. MpuesbHoe ynbTpasByKOBOE UCCe0BaHNe
napaLMTOBUAHbIX Xene3 Heo6XoANMO NPOBOAUTL BCEM NaLMeHTaM C MoJ03pPeHNeM Ha HapyLueHVe obMeHa KasbLua.

B paHHOI cTaTbe NpejcTaB/ieH KAMHUYECKUI CyYail MePBUYHOIO rnneprnapaTnpeosa ¢ NpeMMyLLeCTBEHHON FraCTPOMHTECTUHANbHON CMMANTOMa-
TUKOM. MauueHTKa ABaX/bl rOCNMUTaNN3MPOBaNach B CTaLMOHap C Pas/IM4HbIMU KIVHUYECKUMU NPOABNEHUAMUN NOPAXKEHNA OPraHOB ey A04HO-
KUILEYHOro TPaKTa. bbiaiv ycTaHOB/IEHbI TaKMe NaTo/I0rK Kak 3PO3UBHBIN FracTPUT, TEPMUHABbHDBIN UEUT, XPOHUYECKUIA MAaHKpPeaTuT, e4eKa-
MeHHasA 60/1e3Hb.

MpoBoanncs gudpdepeHLManbHbIi AUarHo3 ¢ IMMPOMON TOHKOM KULKK, 6one3Hblo KpoHa. KpoMe Toro, uMenack o6LieMo3rosas cMMnToMaTuka

B BU/le 3aTOPMOXEHHOCTM, 6bICTPOI MCTOWLAeMOCTH. M3-3a TAXKE/IbIX 3N1eKTPONUTHBIX PaCCTPOMCTB NalMeHTKa HabtoAanack B peaHMMaLMOHHOM
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oTAeNeHnn. B cBA3M C pasBUTUEM MeXaHUYEeCKOMN XeATyXn BbIMO/IHEHA SHAOCKOMMYEeCcKas peTporpagHas XonaHrnonaHkpeatorpadus ¢ nanua-
NochUHKTepoTOMMEN. Ha OCHOBaHWUM rvnepKanbLMeMnK, NOBbILEHHOrO YPOBHSA NapaTUpeoUAHOro ropMoHa, BU3yannsaumm obpasoBaHums napa-
LWMTOBUAHOW Xe/ie3bl MO faHHbIM Y/IbTPa3BYKOBOrO UCC/e0BaHUA 6bl1 yCTaHOB/IEH AMarHo3 NepBUYHOro runeprnapatupeosa. B xupypruyeckom
oTAeNeHNM NMpoBejeHa aZeHOMIKTOMUA N1eBOM HUKHEN NapalMTOBUAHON Xesesbl. bonbHas 6blna BbiNMcaHa ¢ NONOKUTENbHON AUHAMUKOW B
BUAeE yNyylieHns obLiero caMo4yBCTBUSA, NPeKpalleHns 601eBOro CMHAPOMA, PBOThI, PACLUMPEHNUs ABUraTebHOM aKTUBHOCTU. CBOeBpeMeHHas
ANAarHOCTUKa U /leveHne NepBUYHOrO runepnapaTMpeosa, Ha NpMMepe OMNMCaHHOrO C/y4as, MPUBOAUT K MOSHOMY KYMUPOBaHWIO CUMMNTOMOB U

YAyHlWeHUIO Ka4yecTBa XXU3HN NaLMeHTOB.

KnroyeBbie cn10Ba: nepsuyHbiii 2unepnapamupeos, 2unepKanbyUeMUs, NapamupeoudHsiii 20pMoH
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Abstract

Primary hyperparathyroidism is a common pathology, but it is fact that doctors of various specialties run against difficulties in diagnosinging. The
variety of clinical manifestations causes a long period of diagnosis and, late start of treatment. The main symptoms of this pathology are described
taking into account the pathogenesis. The most common laboratory markers of hyperparathyroidism are incrising level of parathyroid hormone
and hypercalcemia. Imaging examination methods are used to establish primary hyperparathyroidism. Targeted ultrasound examination of the
parathyroid glands should be performed in all patients with suspected calcium metabolism disorders.

This article presents a clinical case of primary hyperparathyroidism with predominant gastrointestinal symptoms. The patient was twice admitted
to the hospital with various clinical manifestations of damage to the gastrointestinal tract. Erosive gastritis, terminal ileitis, chronic pancreatitis,
and cholelithiasis were identified. A differential diagnosis was made with small intestine lymphoma and Crohn's disease. In addition, there were
General cerebral symptoms in the form of lethargy, rapid exhaustion. Due to severe electrolyte disorders, the patient was observed in the intensive
care unit. Due to the development of mechanical jaundice, endoscopic retrograde cholangiopancreatography with papillosphincterotomy was
performed. Based on hypercalcemia, elevated parathyroid hormone levels, and visualization of parathyroid gland formation, the diagnosis of
primary hyperparathyroidism was established based on ultrasound data. An adenomectomy of the left lower parathyroid gland was performed.
in the surgical department. The patient was discharged with positive dynamics in the form of improvement in General health, cessation of pain,
regress of vomiting, expansion of motor activity. Betimes diagnosis and treatment of primary hyperparathyroidism, on the example of the
described case, leads to complete relief of symptoms and improvement of the quality of life of patients.

Key word: primary hyperparathyroidism, hypercalcemia, parathormone
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Relevance by pathologically changed parathyroid glands and char-

Primary hyperparathyroidism (PHPT) (fibrocys-  acterized by impaired calcium and phosphorus metabo-
tic osteodystrophy, Recklinghausen’s disease, parathy-  lism [1].
roid osteodystrophy) is an endocrine disease caused Until recently, PHPT was considered a rare dis-
by hyperproduction of parathyroid hormone (PTH)  ease with a pronounced clinical presentation with
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predominant damage to the bone system and kidneys.
Primary epidemiological studies included only patients
who were admitted to the hospital with severe clinical
signs. However, screening determination of blood cal-
cium level later performed in Western Europe and the
USA revealed that the true level of morbidity is much
higher and includes a significant number of mild and
asymptomatic forms, and the clinical picture is charac-
terized by damage to various organs and systems [2-5].

The prevalence of PHPT ranges from 0.4 to 18.8 cases
per 10,000 people. Data variability is the result of the
lack of large international studies with uniform diag-
nostic standards. Peak incidence occurs in patients aged
40-60. Women suffer from this disease 2—-4 times more
often than men, while most women suffer from it in the
postmenopausal period [5].

Among etiological factors, parathyroid adenoma
is the cause in 80-85% of cases; in 15-20% of cases,
PHPT is caused by hyperplasia of several/all parathy-
roid glands; parathyroid cancer is the cause in 1-5%
of cases. Adenoma usually affects one gland, usually
the lower one, but hyperplasia can develop in one, two,
three or all four parathyroid glands. PHPT is sporadic
in most cases (90-95%) [5]. About 5% of PHPT cases
are a part of multiple endocrine neoplasia (MEN),
a syndrome caused by tumors or hyperplasia in two
or more endocrine organs. The following hereditary
variants were also described: hyperparathyroidism syn-
drome with a tumor of the lower jaw, familial hypocal-
ciuric hypercalcemia, and familial isolated hyperpara-
thyroidism [6].

The pathogenesis of the clinical signs of PHPT
includes excessive PTH production with a decrease
in the regulatory effect of calcium on parathyroid hor-
mone production, leading to its excessive release,
i.e., impaired negative feedback mechanism. In cases
of hyperplasia of parathyroid glands, an increase in the
number of PTH secreting cells is observed. Excessive
PTH increases bone resorption by osteoclasts and mobi-
lization of calcium and phosphorus from them. The
stimulating effect of PTH on 1,25-(OH)2-D3 produc-
tion by the kidneys enhances calcium absorption in the
intestine, and its excretion decreases. Excessive parathy-
roid hormone also affects intracellular calcium homeo-
stasis, thus stimulating the release of calcium ions from
cells in the extracellular space. A decrease in intracel-
lular calcium concentration leads to impaired calcium-
dependent processes: muscle contraction, nerve impulse
conduction, and blood coagulation. These mechanisms

lead to hypercalcemia syndrome and calcium deposition
in different organs and tissues [7].

Significant challenges in the diagnosis of this disease
can be attributed to a variety of its clinical manifesta-
tions. The diagnosis is established based on laboratory
tests, persistent increase in PTH, and hypercalcemia.
However, routine blood biochemistry does not include
the determination of calcium level; this fact compli-
cates diagnostic search and means more time is required
to establish the right diagnosis.

We will describe one case of PHPT for illustrative

purposes.

Case report

Patient D., 56 y.0., female, teacher; in September 2019,
she was urgently hospitalized in intensive care unit for
sudden significant general weakness, nausea, repeated
vomiting of gastric contents, pain in the upper abdomen.

The patient considers herself ill since June 2019, when
she first experienced abdominal pain, stool with a ten-
dency to constipation, and general weakness. During the
next three months, she was twice urgently hospitalized
in different hospitals in Moscow with suspected acute
pancreatitis; this diagnosis was subsequently not con-
firmed. During examination, esophagogastroduodenos-
copy (EGD) revealed erosive gastritis; endosonography
demonstrated calculous cholecystitis, signs of papillitis,
microcholecholithiasis, and diffuse changes in the pan-
creas. Endoscopic retrograde cholangiopancreatogra-
phy, papillosphincterotomy, drainage of bile ducts were
performed. However, abdominal pain persisted. There-
fore, an additional examination was carried out, which
revealed kidney stones according to ultrasound (US)
results; lymph nodes enlarged to 7.8 mm in diameter and
located medial to the cecum during computed tomogra-
phy (CT) of the urinary system; multiple polygonal flat
ulcers covered by fibrin (terminal ileitis) during colonos-
copy. This morphological presentation was suspicious
in regard to lymphoma. Biopsy specimens of the termi-
nal ileum revealed deformed mucosal fragments with
an uneven ulcerated surface, with dense diffuse infil-
tration of stroma by lymphocyte-like cells with a small
amount of plasmocytes and neutrophils, angiomatosis,
foci of granulation tissue; in circumscribed portions,
there were fragments of the integumentary epithelium,
in the depth of the tissue — single deformed crypts
with no goblet cells. However, immunohistochemistry
of specimens and cerebrospinal fluid yielded no data
suggesting lymphoma.
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The patient’s general condition on admission to the
intensive care unit was severe. The patient was obtunded,
rapid exhaustion was observed. The patient was hardly
cooperative, with cognitive impairments. Twenty-three
points according to D-FIS (Daily Fatigue Investigation
Scale). This scale includes eight questions regarding
the signs of fatigue, with five possible answers ranging
from sign absence to its significant severity (maximum
score — 32). Speech is slow and quiet, hoarse voice.
The patient moved with difficulty due to severe muscle
weakness. Skin was pale, dry, no peripheral swelling.
Lymph nodes were not enlarged. Contours of the neck
without changes, thyroid gland was not enlarged. Mus-
culoskeletal system without visible abnormality. Vesicu-
lar breathing in lungs, respiratory rate — 18 per minute.
Cardiac rhythm is regular, with heart rate 109 bpm. Heart
tones are clear, blood pressure (BP) 130 and 100 mm Hg
on both arms. Tongue is dry, covered with a whitish-
yellow fur. Abdomen of regular shape, soft, moderately
painful in the periumbilical area. Liver along the edge
of the costal arch. Bowel sounds were auscultated. Stool
with a tendency to constipations, type 2 and 3 according
to the Bristol scale, formed, and brown without patho-
logical impurities. No costovertebral angle tenderness
on both sides. Urination is free, painless.

Complete blood count revealed mild normochro-
mic normocytic anemia (hemoglobin — 90 g/, RBC —
3.06 x 10'¥/1, hematocrit — 27.1%).

Blood  biochemistry:  hypokalemia
24 mmol/l (3.44-5.3 mmol/l), aspartate amino-
transferase — 76 IU/l (5-34 IU/l), alanine amino-
transferase — 43 IU/l (0-32 IU/I), gamma-glutam-
yltranspeptidase — 180 IU/1 (9-39 IU/I),
dehydrogenase — 728 IU/l (225-450 IU/l), creatine
phosphokinase — 64 IU/l (33-211 IU/I), total biliru-
bin — 15.1 pmol/l (1.7-20.5 pmol/l), urea — 5.2 mmol/l
(2.5-8.33 mmol/l), creatinine — 66 pmol/l
(53-88 umol/l), alpha-amylase — 96 1U/1 (0-220 IU/1),
glucose — 6.1 mmol/l (3.8-6.1 mmol/l), alkaline phos-
phatase — 135 IU/1 (64-306 IU/1).

Ultrasound of the hepatobiliary system revealed

up to

lactate

diffuse changes in the liver, pancreas, and gallbladder
calculi. Brain CT showed no abnormalities. According
to echocardiography — local and global systolic con-
tractile function of myocardium retained, left ventricu-
lar hypertrophy. Abdominal X-ray — moderate pneu-
matosis of the colon; no changes were found during
the passage of barium suspension through the small

intestine.

A differential diagnosis was made with lymphoma
of the small intestine, Crohn’s disease, neurological
pathology (stroke, myasthenia, Guillain-Barre syn-
drome, focal pathology of the central nervous system
(CNS)). Considering the non-specific clinical presenta-
tion and polysystemic nature of the disorder, PHPT was
suspected.

Increased levels of serum PTH up to 300.4 pg/ml
(15-65 pg/ml) and calcium — up to 3.57 mmol/l (1.9-
2.75 mmol/l) were found, as well as decreased levels of
25-OH vitamin D down to 10.71 ng/ml (30-40 ng/ml) and
magnesium — down to 0.62 mmol/l (0.66-1.07 mmol/I).
Urine biochemistry showed a decrease in potassium to
10.2 mmol/1 (20-80 mmol/l) and sodium — to 34 mmol/l
(40-220 mmol/l) and an increase in calcium — to
10.55 mmol/l (2-6.4 mmol/l). Glomerular filtration rate
(GFR) — 90 ml/min/1.73 m? (according to CKD-EPI
(Chronic Kidney Disease Epidemiology Collaboration),
2011).

Ultrasound of the thyroid gland revealed thyroid
nodules: in the middle segment, there was an isoechoic
lesion 19 x 9 mm, with an inhomogeneous structure,
with sharp and smooth contours; in the upper seg-
ment — several hypoechoic lesions up to 7 mm; posteri-
orly to the middle and lower segments of the left thyroid
lobe — hypoechoic lesion 51 x 27 x 30 mm of the left
lower parathyroid gland.

The patient was examined by an endocrinologist
who confirmed PHPT. The following clinical diagnosis
was established: PHPT with end-organ damage, severe
course. Adenoma of the left lower parathyroid gland.
Complications: Vitamin D deficiency Gallstone disease.
Papillitis. Microcholecholithiasis. Papillosphincterot-
omy, drainage of bile ducts on August 19, 2019. Urolithi-
asis. Severe water-electrolyte imbalance (hypokalemia,
hyponatremia, hypercalcemia). Comorbidities: Mild
normochromic normocytic anemia. Hypertensive dis-
ease stage II, grade I, high risk (according to the Russian
Hypertension Classification).

Adenomectomy of the left lower parathyroid gland
was performed in the surgical department of the hos-
pital. Morphological examination revealed a lesion
of solid-trabecular structure, from parathyroid cells with
eosinophilic cytoplasm, hemorrhages, thin fibrous cap-
sule (parathyroid adenoma).

The patient was discharged with positive changes —
cessation of pain and vomiting, increased general activ-
ity. The D-FIS fatigue score on discharge was 12 points.
The recommendation included intake of vitamin D,
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calcium (under control), spironolactone; laboratory tests
over time; follow-up by an endocrinologist at the place
of residence.

Currently (at the time of writing this paper), the
patient’s condition is satisfactory, PTH level 82 pg/ml
(15-65 pg/ml).

Discussion

PHPT often has no typical clinical presentation and
can mimic various diseases. However, there are specific
changes that may lead the attending physician to sug-
gest the possibility of PHPT accompanied by increased
bone resorption, hypercalcemia and calcium deposition
in different organs [7].

PTH releases calcium from the main depot, resulting
in decreased bone density — parathyroid osteodystrophy
with joint damage and development of chondrocalcino-
sis. This can be manifested by pain syndrome of differ-
ent severity and pathological fractures. However, since
patients with PHPT are postmenopausal women, these
changes can be mistaken for postmenopausal or age-
related osteoporosis. Without additional laboratory and
diagnostic tests, such patients can be treated with cal-
cium supplements, which will further exacerbate hyper-
calcemia and aggravate the course of disease [7].

Hypercalcemia leads to nephrolithiasis and neph-
rocalcinosis [8]. Single stones, multiple stones, calculi
in both kidneys consisting of oxalates or calcium phos-
phates can be found. Surgical removal of stones does
not lead to complete recovery. Calculi re-appear, also
in the treated kidney. There is evidence of urolithiasis
regression after surgical management of PHPT [9, 10].
In this case, the development of chronic kidney disease
with reduced glomerular filtration leads to irreversible
changes.

An increase in calcium in the extracellular space
causes transmembrane imbalance of ions, impaired for-
mation of resting membrane potential, and a decrease
in the rate of transmission of nerve impulses [7]. This
is manifested by slowness of thought (bradyphrenia),
rapid fatigue, slow speech, and muscle weakness as a
result of neuromuscular transmission disorders.

There has been an intense debate over the impact
of PHPT on cardiovascular risks in recent times. This
may be due to the direct action of PTH and calcium. Var-
ious forms of arrhythmia may develop. There is evidence
that the normalization of calcium and PTH levels does
not always make other risk factors return to normal after
parathyroidectomy. Arterial hypertension is believed

to remain unchanged after parathyroidectomy in patients
with manifested PHPT [11].

Gastrointestinal symptoms are found in almost half
of patients with PHPT [12]. Patients may have complaints
of lack of appetite, constipation, nausea, flatulence,
weight loss. The development of erosive and ulcerative
lesions of the gastrointestinal tract (GIT) is associated
with hypercalcemia and increased secretion of gastrin
and hydrochloric acid, which returns to normal after
removal of the substrate of PTH level increase. The
course of peptic ulcers in cases of PHPT is characterized
by a more pronounced clinical picture, more frequent
exacerbations, bleedings; it is hard to manage, unlike
peptic ulcers caused by other factors [12]. The lesion
of the gastrointestinal mucosa can also be a consequence
of hypergastrinemia due to MEN syndrome. GI motility
is impaired, which leads to nausea, vomiting, weakened
peristalsis in the stomach and intestine, constipation,
and abdominal pain syndrome.

Experimental studies showed that hypercalcemia con-
tributes to pancreatic stones, which causes the obstruc-
tion of ducts and recurrent pancreatitis. Hypercalcemia
can trigger the conversion of trypsinogen to trypsin [13].
An increase in calcium concentration also leads to the
formation of gallstones, choledocholithiasis with pos-
sible development of obstructive jaundice.

In the abovementioned clinical case, gastroentero-
logical and neurological symptoms were predominant
in the presence of polysystemic lesions. Erosive lesions
of the upper gastrointestinal tract and intestine also
developed. The revealed changes required the exclusion
of other diseases (in particular, lymphoma of the small
intestine, Crohn’s disease), which complicated differ-
ential diagnosis and required more time for diagnostic
search.

Cholelithiasis and signs of exacerbation of chronic
pancreatitis led to repeated hospitalizations of the patient
in the surgical department, demonstrating the challenges
in establishing the right diagnosis.

Neurological symptoms required the exclusion of the
pathology of the central and peripheral nervous system.

The normocalcemic variant of PHPT also poses cer-
tain diagnostic challenges [14]. Normal calcium levels
in cases of PHPT may be due to the low specificity
of determination of total blood calcium, hemodilution,
malabsorption syndrome, vitamin D deficiency. For fur-
ther examination, it is recommended to determine the
level of ionized and albumin-bound calcium, as these
parameters have greater sensitivity [1].
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[ Presence of symptoms, suspicion of primary hyperparathyroidism? ]

( Ny
Measuring the level of total calcium in the blood

\ = J
{ )
Measuring the level of ionized and albumin-bound calcium in
the blood
.
Elevated
level of

Icium?
1
No [ Yes

Determination of parathyroid hormone Determination of parathyroid hormone
level (twice) level (twice)

Elevated level of Elevated level of
parathyroid hormone? parathyroid hormone?

—l —l

No Yes No Yes

Other Other
causes causes

Exception:
- vitamin D deficiency (trial therapy); Are Fhere any clinical
- reduction of glomerular filtration rate <CKD 3C; manifestations?

- taking medications that affect calcium metabolism;
- malabsorption syndrome;

- nutritional deficiency of calcium

No Yes

Normocalcemic primary Asymptomatic primary Classical primary
hyperparathyroidism hyperparathyroidism hyperparathyroidism

Further investigation:

- determination level of calcium and creatinine in daily urine;

- determination level of of 25-OH vitamin D, phosphorus, alkaline phosphatase;
- calculation of the glomerular filtration rate;

- ultrasound examination of abdominal cavity and parathyroid glands;

- computed tomography of the neck with contrast;

- esophagogastroduodenoscopy;

- scintigraphy with 99m Tc

Scheme. Algorithm for the diagnosis of primary hyperparathyroidism (ad. Russian assosiation of endocrinologists.
Primary heperparathyroidism. Clinical trials, 2016 [1])
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Vitamin D (25(OH)D) deficiency is often observed
in patients with PHPT, which exacerbates the manifes-
tations of hyperparathyroidism accompanied by bone
destruction and an elevated risk of postoperative hypo-
calcemia (hungry bone syndrome) [14].

In the differential diagnosis of the normocalce-
mic variant of PHPT with vitamin D deficiency with
secondary hyperparathyroidism with vitamin D defi-
ciency, pharmacological tests are used, i.e., experimen-
tal replacement therapy [14]. The intake of vitamin D by
patients with PHPT will lead to hypercalcemia with
increased PTH level, and in patients with secondary
hyperparathyroidism, it will reduce/normalize PTH level
with normocalcemia.

Many researchers consider different types of PHPT
to be manifestations of different stages of this disease.
Follow-up monitoring of patients with the normocal-
cemic variant demonstrated an increase in calcium
level above reference values in 30% of individuals after
6-24 months [15].

Ultrasound is the basic screening method — and
in most cases, the only method of imaging changed
parathyroid glands. However, its sensitivity amounts
ranges 36 to 90% [16]. The results largely depend on the
experience of the specialist, the volume of parathyroid
glands and the size of the lesion. During a non-localized
examination, the specialist may not see or suspect any
pathology. This method is also non-informative with
atypical localization of parathyroid glands. In addi-
tion, lower parathyroid glands migrate with the thymus
from the third gill pouch and can be ectopic. According
to J. M. Ruda et al., 2005, the informative value of ultra-
sound in cases of multiple adenomas is significantly
lower than with solitary adenomas, and amounts to
16-30% [16].

Accurate preoperative topical diagnosis helps to best
plan the subsequent surgical intervention, which can
be done using several imaging methods, for example,
ultrasound and scintigraphy (see scheme).

The method of choice for PHPT management is sur-
gical treatment — removal of pathologically changed
parathyroid glands. According to the consensus of the
European Society of Surgery [17], and Russian clinical
guidelines [1], indications for surgical treatment are the
following:

o« serum concentration of total calcium 0.25 mmol/l

(1 mg %) higher than normal;

o GFR reduction less than 60 ml/min/1.73 m?
« visceral manifestations of PHPT;

o daily calcium excretion of more than 400 mg per day;

o decrease in bone mineral density in radial, femoral
or vertebral bones less than -2.5 SD (standard
deviation) by T-test;

o history of fractures and/or fractures of vertebral
bodies confirmed by X-ray;

« age under 50 years.

Intraoperative determination of PTH level as a marker
of effective surgical treatment is recommended. A cri-
terion for effective management is a decrease in PTH
level by at least 50% from the baseline, 10 minutes after
removal of parathyroid adenoma [18].

Conservative treatment of patients with PHPT
with no indications for surgical treatment (mild types)
includes diet with restriction of calcium intake, antire-
sorptive drugs (bisphosphonates, denosumab) and calci-
mimetics (cinacalcet).

Conclusion

Today, PHPT is a common disease, which can
be encountered by any type of physician. The variety
of clinical symptoms makes it difficult to establish
the right diagnosis. Cases of atypical course of gas-
troenterological diseases (gastric and duodenal ulcer,
chronic pancreatitis, gallstone disease, erosions and
ulcers of the intestine) require considering the prob-
ability of parathyroid gland pathology and examining
the patient according to the abovementioned algorithm
(scheme).

Long-lasting PHPT leads to persistent organ damage.
However, timely diagnosis and surgical treatment result
in a favorable prognosis for the patient and significant

regression of symptoms.

Bknap aBTopoB:

Bce aBTOpbI BHEC/IM CYILLECTBEHHBIV BK/1a/, B MOATOTOBKY paboTbl, Npoy/n
1 0,06punn GpuHaNbHYIO BepCUIo CTaTbk Nepes nybankaLvei

E.l0. Kypawkuna (Orcid ID: https://orcid.org/0000-0002-8819-
8511): onucanue ciyyas, cossaHue 610K-cxembl

E.T. FaBpunenko (Orcid ID: https://orcid.org/0000-0003-1079-1902):
onucaHue cayyas

A.A. fikywee (Orcid ID: https://orcid.org/0000-0003-1265-5090): pe-
AaKTUPOBaHWe TeKCTa

[.I. ToronsH (Orcid ID: https://orcid.org/0000-0002-9922-5845): cu-
cTeMaTu3auua AaHHbIx 0630pa

H.H. MeTpeHko: oueHka MOP$OIOrMyecKot KapTHHbI 61onTaToB

N.10. Unbyenko (Orcid ID: https://orcid.org/0000-0001-6029-1864):

peaaKTupoBaHMe TeKCTa

57



58

ANALYSIS OF CLINICAL CASES

The Russian Archives of Internal Medicine @ Ne 1 e 2021

WN.I. ®egopoe (Orcid ID: https://orcid.org/0000-0003-1003-539X):
MOVICK INTEPATYPHbIX UCTOYHWNKOB
W.I. Hukutun (Orcid ID: https://orcid.org/0000-0003-1699-0881):

yTBepX/eHune pUHaNLHOrO BapuaHTa cTaTbh

Author Contribution:

All the authors contributed significantly to the study and the article, read
and approved the final version of the article before publication

E.Yu. Kudashkina (Orcid ID: https://orcid.org/0000-0002-8819-8511):
describing the clinical case and creating of flowcharts

E.G. Gavrilenko (Orcid ID: https://orcid.org/0000-0003-1079-1902):
describing the clinical case

A.A. Yakushev (Orcid ID: https://orcid.org/0000-0003-1265-5090):
editing the paper

G. G. Totolyan (Orcid ID: https://orcid.org/0000-0002-9922-5845):
systematization of review

N.N. Petrenko: Morphological describing of biopsy

L.Yu. Ilchenko (Orcid ID: https://orcid.org/0000-0001-6029-1864):
editing the paper

I.G. Fedorov (Orcid ID: https://orcid.org/0000-0003-1003-539X):
search for literature

I.G. Nikitin (Orcid ID: https://orcid.org/0000-0003-1699-0881):

design and approval of the final version of the article

Cnucok nutepatypsl / References:

1. Poccuiickas accoumanna SHAOKPUHONOTrOB. [epBUYHBIN
runepnapatupeos. KanHnyeckme pekomergauum. 2016.
[3nekTpoHHbIi pecypc]. URL:https://www.endocrincentr.ru/sites/
default/files/specialists/science/clinic-recomendations/kr88.pdf
(maTa o6pawenus 19.07.2020.).

Russian assosiation of endocrinologists. Primary
heperparathyroidism. Clinical trials. 2016. [Electronic resource].
URL: https://www.endocrincentr.ru/sites/default/files/specialists/
science/clinic-recomendations/kr88.pdf (date of the application:
19.07.2020) [In Russian].

2. Melton L., Khosla S., Atkinson E. et al. The rise and fall of primary
hyperparathyroidism: a population based study in Rochester,
Minnesota, 1965-1992. An Int Med. 1997; 6(126): 433-440.
doi: 10.7326/0003-4819-126-6-199703150-00003.

3. YuN,, Donnan P., Murphy M. et al. Epidemiology of primary
hyperparathyroidism in Tayside, Scotland, UK. Clin Endocrinol.
2009; 4(71): 485-493. doi: 10.1111/j.1365-2265.2008.03520.x.

4. SilverbergS., Walker M., Bilezikian J. Asymptomatic primary
hyperparathyroidism. J Clin Densitom. 2013; 1(16): 14-21.
doi: 10.1016/j.jocd.2012.11.005.

5. Bilezikian J., Potts J.Jr., Fuleihan G. et al. Summary statement

from a workshop on asymptomatic primary hyperparathyroidism:

a perspective for the 21st century. Bone Miner Res. 2002; 2(17):
2-11. doi: 10.1210/jc.2002-021370.

Cetani F., Saponaro F., Borsari S. et al. Familial and Hereditary
Forms of Primary. Front Horm Res. 2019; 51: 40-51.
doi:10.1159/000491037.

Yamauchi M., Sugimoto T. Etiology and pathogenesis of primary
hyperparathyroidism. Clin Calcium. 2017; 4(27): 507-514.

doi: clical704507514

KoaneHko tO.B., Tonctokopos A.C., Pocconosckuii A.H. n gp.
TMepBUYHBbIN rMnepnapaTUpeos: COBPEMEHHOE COCTOAHME
npo6nembl. CapaTOBCKMI HayYHO-MeANLMHCKUIA )KypHan. 2017,
4 (13): 849-853.

Kovalenko Yu.V., Tolstokorov A.S., Rossolovsky A.N. et al.
Primary hyperparathyroidism: current state of the problem.
Saratov medical journal. 2017; 4 (13): 849-853.

[In Russian].

Palmieri S., Eller-Vainicher C., Cairoli E. et al. Hypercalciuria may
persist after successful parathyroid surgery and it is associated
with parathyroid hyperplasia. | Clin Endocrinol Metab. 2015;
7(100): 2734-2742. doi. 10.1210/jc.2014-4548.

. Cepruiiko C.B., PorosuH [1.C. Pe3ynbTaThl XMpYpruyeckoro

NeyeHnA 60/1bHbIX MEePBUYHBIM FUNepnapaTMpeo3soM,
COYeTaHHbIM C YPOZINTMUA3OM: AUHAMUNKA KIMHNYECKNX
npoABAeHNi, NabopaTopHbIX NoKa3aTenei U pucka
KaMHeobpa3oBaHWA. DHAOKPUHHaA xupyprus. 2017;

4(11): 191-200. doi. /10.14341/serg8800.

Sergiyko S.V., Rogozin D.S. Effectiveness of surgical treatment

of primary heperperathyroidism with urolitiasis: correction

of symptoms, laboratory parameters and stone-forming risk.
Endocrine Surgery. 2017; 4(11): 191-200. doi. /10.14341/serg8800.

[In Russian].

. Feldstein C., Akopian M., Pietrobelli D. et al. Long-

term effects of parathyroidectomy on hypertension

prevalence and circadian blood pressure profile in primary
hyperparathyroidism. Clin Exp Hypertens. 2010; 3(32): 154-158.
doi: 10.3109/10641960903254471.

Abboud B., Daher R., Boujaoude J. Digestive manifestations

of parathyroid disorders. World | Gastroenterol. 2011;

17(36): 4063 4066. doi: 10.3748/wjg.v17.i36.4063.

Bai H. The association of primary hyperparathyroidism with
pancreatitis. | Clin Gastroenterol. 2012; 8(46): 656-661.

doi: 10.1097/MCG.0b013e31825c446¢.

. Jpesanb A.B. OcTeonopos, runepnapatupeos u geduymnt

BMTaMuHa D: pykoBoacTBo Ans Bpayenn. M, [SOTAP-Megua.
2019;160 c.

Dreval A.B. Osteoporisis, hyperparathyroidism and vitamin D:
a guide for physicians. M, GOETAR-Media. 2019; 160 p.

[In Russian].




Apxusb BHyTpeHHei MepAnumHbl © Ne 1 o 2021

PA3BBOP KAMHMYECKUX CAVIAEB

15.

16.

Mokpsbiwesa H.I., PoxxuHckan J1.1., Mepetokuna E.B. n gp.
Mpo6aeMbl 3HAOKpUHOAOTUM. 2012; 5(58): 16-20. doi. /10.14341/
probl201258516-20.

Mokrysheva N.G. Rozhinskaia L.1., Peretokina E.V. et al. The results
of analysis of the major epidemiological characteristics of

primary hyperparathyroidism in Russia based on the registry data.
Problems of Endocrinology. 2012; 5(58): 16-20. doi. /10.14341/
probl201258516-20. [In Russian].

Ruda J.M., Hollenbeak C.S., Stack B.C. Jr. A systematic review of
the diagnosis and treatment of primary hyperparathyroidism from
1995 to 2003. Otolaryngol Head Neck Surg. 2005; 3(132): 359-372.
doi:10.1016/j.0tohns.2004.10.005.

17.

18.

Lacobone, M., Carnaille B., Palazzo F. et al. Hereditary
hyperparathyroidism—a consensus report of the European Society
of Endocrine Surgeons (ESES). Langenbecks Arch Surg. 2015; 8(400):
867-886. d0i:10.1007/s00423-015-1342-7.

[Jepos .U, Kysneuos H.C., Kum U.B. n gp.

MHTpaonepaLMOoHHbI NapaTropMOH, COBpeMeHHble
npeAcTaBaeHns. BecTHUK HayMoHanbHOro MegunKko-
xupypruyeckoro LieHtpa um. H.W. Muporosa. 2011; 3 (6): 43-48.
Dedov L.I., Kuznetsov N.S., Kim L.V. et al. Intraoperative parathyroid
hormone, modern conceptions. Vestnic national medical and
surgical center named after N.I. Pirogov. 2011; 3 (6): 43-48.

[In Russian].

59



60

ANALYSIS OF CLINICAL CASES The Russian Archives of Internal Medicine @ Ne 1 e 2021

DOI: 10.20514/2226-6704-2021-11-1-60-66

I.A. Urnatenko’, I.I. Tapaguu*'?, A.2. barpuit’, U.B. Pakutckas’',
K.3. Morunesckas', B.. Mepkypbes?, A.J1. XpuctyneHko'

T-TOO BIMO «/JoHeL KN HaLMOHaNbHbIA MeAULMHCKUIA YHUBEpCUTET UM. M. TopbKoro», JloHelK, YKpanHa
2—TY «/IHCTUTYT HEOTNIOXKHOW M BOCCTaHOBUTE/IbHOM xMpyprum um. B.K. Nycaka», [loHeuk, YkpanHa
3 — KY «LleHTpanbHas ropogckas knnHnyeckas 6onbHuua N2 1», loHewk, YkpanHa

CAYYAV BPAAVKAPAUMY, PA3BUBILEVICS
HA ®OHE T'MITEPKAAMEMMHA V TIALIMEHTKHA
OTAEAEHUSI AMBYAATOPHOT'O TEMOAVA AU3A

G.A. Ignatenko', G.G. Taradin*'?, A.E. Bagry’, I.V. Rakitskaya',
K.E. Mogilevskaya', V.I. Merkuriev?, A.L. Khristulenko'

' — State Educational Organization of Higher Professional Education «M. Gorky Donetsk
National Medical University», Donetsk, Ukraine

2 — State Institution «V.K. Gusak Institute of Urgent and Recovery Surgery», Donetsk, Ukraine
3— Clinical Institution «Central City Clinical Hospital N 1», Donetsk, Ukraine

The Case of Bradycardia Occured
in the Setting of Hyperkalemia

in a Patient in Ambulatory
Hemodialysis Department

Pestome
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Abstract

The presented article contains the clinical observation of bradycardia development in 64-year-old patient with chronic kidney disease who was in
ambulatory treatment at the hemodialysis department. During electrocardiogram recording an arrhythmia was detected as a junctional rhythm. The
specific changes on electrocardiogram, presence of risk factors, and data of additional collection of history disease allowed purposing the development
of dangerous condition — hyperkalemia. The diagnosis was confirmed after detection of the serum potassium level. This case illustrates the necessity
to consider the possibility of hyperkalemia in patients with chronic kidney diseases including those who undergoing hemodialysis treatment. Relevant
clinical manifestations and changes on the electrocardiogram require the urgent assessment of the serum potassium level for timely and adequate

correction of the electrolyte disorder.

Key words: bradycardia, junctional rhythm, cardiac arrhythmias, hyperkalemia, potassium, risk factors, chronic kidney disease, hemodialysis
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Introduction

Hyperkalemia is often among electrolyte disorders
that develop in cases of chronic kidney disease (CKD);
it is diagnosed at serum potassium concentration (K*)
above the upper normal limit (> 5.5 mmol/l) [1, 2].
Severe hyperkalemia is a critical condition that requires
emergency interventions due to its ability to cause life-
threatening rhythm and conduction disorders, even car-
diac arrest and death. Electrocardiogram (ECQG) is an
affordable diagnostic tool for the detection of hyperka-
lemia. Based on the concepts of clinical significance, the
type of ECG changes is a more important predictor of the
outcome than the actual K*blood level [3].

Some chronic diseases increase the risk of hyperka-
lemia, especially progressive CKD, chronic heart failure,
type 2 diabetes mellitus, and arterial hypertension [4].
Several agents also increase serum K* levels, particularly
renin-angiotensin-aldosterone system inhibitors, angio-
tensin II receptor antagonists, potassium-sparing diuret-
ics and non-steroidal anti-inflammatory drugs [5, 6].

Table 1. Risk factors for the development of hyperkalemia*

Irrational intake of K* with foods with its high content,
even in the cases of normal K* concentration in serum,
can also be accompanied by adverse cardiovascular and
renal events [7]. Risk factors for hyperkalemia are pre-
sented in the following table 1 [5].

Clinical manifestations of severe hyperkalemia, such
as arterial hypotension, shock, severe weakness to com-
plete inability to move the limbs, and cardiac arrest can
easily be mistaken for a worsening of the underlying dis-
ease [3]. In such cases, ECG changes help establish the
correct diagnosis before measuring serum K*level [3, 8].

Severe hyperkalemia slows down the rate of con-
duction in the His — Purkinje system, which can be
manifested by different conduction disorders. ECG may
reveal significant bradycardia or sinus arrest with the
appearance of substitutive junctional or idioventricular
rhythms, various atrioventricular (AV) conduction dis-
orders, even complete transverse blockade [3, 9, 10]. Our
observation describes one of such rhythm disorders in a
patient with CKD.

| Clinical Risk Factors |

Medication Exposure

Male gender
Caucasian Penicillin G
Diabetes mellitus Digoxin

Cardiovasular diseases
Chronic heart failure
Acute kidney injury
Chronic kidney disease
Acidosis Heparin

Urinary tract obstruction

Potassium supplements

Nonsteroidal anti-inflammatory drugs
Angiotensin-converting enzyme inhibitors angiotensin receptor blocker
Mineralocorticoids receptor antagonist

B-adrenergic blockers

Anmiloride, triamterene, trimethoprim, pentamidine

* Note: Adapted from J.R. Montford et al. [5]
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Case report

Patient K., female, 64, since 2013 has been undergoing
outpatient treatment in the Hemodialysis Department
for CKD stage V as the outcome of chronic mesangial
proliferative glomerulonephritis, chronic tubulointersti-
tial nephritis, renal replacement therapy with hemodi-
alysis since 10 JUL 2013; nephrogenic anemia; symptom-
atic AH grade 3.

The patient has glomerulonephritis since 1976, when
proteinuria of up to 1 g/l was first detected; since 1985,
occasional swelling on legs to the knee level — the
patient asked for medical help, was examined, consulted
with a nephrologist. In 1985, she was diagnosed with
chronic glomerulonephritis with retained renal func-
tion, received treatment (heparin, dipyridamole, delagil,
ascorutin).

In 1990, puncture biopsy of kidney was performed.
Conclusion: chronic mesangial proliferative glomerulo-
nephritis with moderate tubulointerstitial component,
in combination with chronic tubulointerstitial nephritis.

Since 1990, AH has been registered at home, with
blood pressure (BP) 180-220/100-120 mm Hg; antihy-
pertensive agents were prescribed. At that time, serum
urea and creatinine levels were within normal.

For a long period of time — until 2011 — the patient
did not visit a nephrologist, was not examined, levels of
creatinine, urea and electrolytes were checked extremely
rarely; we found no available data. In January 2011, azote-
mia was revealed during planned hospitalization: serum
urea — 15 mmol/l, creatinine — 0.28 mmol/l, glomeru-
lar filtration rate (GFR) — 16 ml/min/1.73 m?® (CKD-
EPI). After discharge from the hospital, the patient did
not visit a nephrologist for one year.

However, according to the patient, her condition
began to deteriorate: in January 2012, nausea, vomiting,
severe weakness, shortness of breath at rest appeared,
AH could not be corrected (the patient does not
remember the agents used). Laboratory tests (05 MAR
2012) revealed urea level of 36.0 mmol/l, creatinine —
1.02 mmol/l, GFR — 3 ml/min/1.73 m? (CKD-EPI),
K* — 4.6 mmol/l. In May 2012, live-saving renal replace-
ment therapy with program hemodialysis was started,
and the condition significantly improved: nausea, weak-
ness, dyspnea decreased, blood pressure decreased
to 140/80 mm Hg, urea (to 25 mmol/l) and creatinine
(to 0.6 mmol/l). K* level during routine tests ranged from
3.1-5.4 mmol/l. According to the records in the Hemo-
dialysis Department, no previous episodes of clinically
significant hyperkalemia were observed in this patient.

Additional examinations during a visit to the Hemo-
dialysis Department:

24 JUL 2020: Echocardiography revealed additional
transverse trabeculae of left ventricle (in apex area), left
ventricular myocardial hypertrophy (left ventricular
myocardial mass 257.68 g, left ventricular myocardial

mass index 154.3 g/m?), moderate dilation of left atrium
(LA diameter 4.8 cm), satisfactory myocardial contractil-
ity (contractility 36%, ejection fraction according to Tei-
chholz 64.6%). Pulmonary pressure was 24 mm Hg. Mild
mitral insufficiency was also found (MV leaflet sclerosis
with fibrotic foci, calcification (grade 1-2) of the poste-
rior MV leaflet, some limited excursion of MV leaflets).
No signs of local contractility disorder were found.

28 JUL 2020: 24h ECG monitoring in the presence
of sinus rhythm revealed the following disorders: single
supraventricular extrasystole — 175 per day; group
(3-4 complexes) supraventricular extrasystole — 4 per
day; single monomorphic ventricular extrasystole —
3 per day. Average heart rate (HR) during daytime —
82 bpm, minimum — 57 bpm, and maximum — 132 bpm;
average HR during night sleep — 60 bpm, minimum —
51 bpm, and maximum — 82 bpm. No diagnostically sig-
nificant changes in repolarization processes were found
in the course of examination.

Laboratory test results (Table 2) 18 AUG 2020

No ECG was registered during the patient’s last
visit to the Hemodialysis Department when K* level of
5.4 mmol/l was recorded.

The patient regularly takes moxonidine 0.2 mg twice
a day, carvedilol 12.5 mg twice a day, and amlodipine
10 mg/day for her AH.

On 25 AUG 2020, the patient felt unwell before her
next hemodialysis session: severe weakness, drowsiness,
dizziness, increasing nausea, vomiting with gastric con-
tents (once). However, the patient went for the hemodi-
alysis procedure. On the way to Hemodialysis Depart-
ment, BP increased to 160/100 mm Hg; the patient took
a combined tablet of captopril 50 mg and hydrochloro-
thiazide 25 mg.

In the Hemodialysis Department, after connecting to
the device at 08:10 a.m., bradycardia was registered on
the monitor, with HR 30-32 bpm and BP 90/60 mm Hg.
Medical help was provided (08:15 a.m.): atropine 2 mg
i/v, mesatone 10 mg i/v — with no significant effect. ECG
(08:15 a.m.): rhythm from AV connection with simulta-
neous excitation of atria and ventricles, HR 44 bpm, low
voltage of the ECG in standard and amplified leads with
maximum R wave amplitude in lead I — 4 mm. High
pointed symmetrical positive T waves registered in leads
V,-V,, QRS — 0.11 s, QT (abs.) — 0.58 s, QT (corr.) —
0.49 s (Fig. 1).

At 08:30 a.m., a joint examination was conducted
by physicians of the Hemodialysis Department and
an employee of the Prof. A.I. Dyadyk Department of
Therapy of the Faculty of Internship and Postgraduate
Education.

Objective findings: general state of moderate severity.
The patient is awake, contact is limited, eyes are closed,
the patient is obtunded. Skin with no rash, with high
moisture content, pale. By percussion — symmetrical
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vesicular resonance above the lungs, by auscultation —
vesicular breathing in lungs, no wheezing or crepitus,
respiratory rate 18 per min. Cardiac activity is rhythmic,
muffled heart sounds, loud second heart sound above the
aorta, systolic murmur at the apex. HR 32-40 bpm (car-
diomonitor data throughout the examination period),

Table 2. Results of laboratory tests

BP 120/90 mm Hg. On palpation, abdomen is soft, pain-
less, some regions of the intestine with normal proper-
ties. Swelling of lower legs.

Upon speaking with the patient, it turned out that she
had eaten a watermelon, tomato salad with greens (pars-
ley) the day before.

Parameter lee?;;ltzsoozr(lj Units Normal range*
Red blood cells 3,15 102/L 3,70-4,70
Hemoglobin 95 g/L 115-145
Cell-color ratio 0,9 - 0,85-1,05
White blood cells 3,3 10°/L 4,00-10,00
Platelets 166 10°/L 170,00-400,00
ESR 24 mm/h 3,00-20,00
Band neutrophils 3 % 1,00-6,00
Segmented neutrophils 56 % 47,00-72,00
Eosinophils 1 % 1,00-5,00
Monocytes 5 % 3,00-12,00
Lymphocytes 35 % 19,00-37,00
Calcium 2,09 mmol/L 2,20-2,55
Inorganic phosphorus 2,06 mmol/L 0,81-1,45
Serum iron 19,2 pmol/L 10,70-32,20
Tonized calcium 1,06 umol/L 1,10-1,30
K 5,4 mmol/L 3,50-5,50
Total blood protein 77 g/L 64,00-83,00
Blood urea 20,1 mmol/L 3,50-7,20
Creatinine 0,779 mmol/L 0,044-0,08
Blood glucose 53 mmol/L 4,10-6,10
Total bilirubin 12,1 umol/L 5,00-21,00
Indirect bilirubin 12,1 umol/L calculated unit
Alanine aminotransferase 34 U/L 7-56
Aspartate aminotransferase 18 U/L 5-40

*Note: normal values are given in accordance with the reference values of the laboratory in which the clinical and biochemical parameters of this patient were determined.

ESR — erythrocyte sedimentation rate; K* — potassium

3K12T-01-"P-7"
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10 wa/us |50 ww/c ownuTP: BHKAL |

|50 um/c oMALTR: AuKn_ |

10 g

Figure 1. Patient’s electrocardiogram recorded during an episode of bradycardia, heart rate 44 beats/min.
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Based on complaints (severe weakness, drowsi-
ness, nausea, vomiting), medical history (low-potas-
sium diet violation), specific ECG data (new-onset
junctional rhythm, high pointed symmetrical T waves
in leads V -V, prolonged QT), hyperkalemia was
suggested.

Blood test for K* (blood sample was taken urgently
at 08:15 a.m., the result was obtained at 08:35 a.m.) —
7.2 mmol/L.

It was decided to continue the hemodialysis pro-
cedure. Treatment started: calcium gluconate 10%
30 ml i/v, metoclopramide 2 ml i/v, furosemide 20 mg
i/v, glucose 20% 30 ml i/v. The patient was left under
the care of physicians in the department; the required
resources for cardiopulmonary resuscitation, if neces-
sary, were provided.

Bicarbonate hemodialysis was performed for 3 hours.
Composition of dialysis fluid: Na* — 136 mmol/l,
HCO,” — 34 mmol/l; dialysate temperature was 37.5°C.

Blood flow rate was 150 ml/min, dialysate flow rate was
300 ml/min.

At the 75th minute of the hemodialysis procedure,
bradycardia resolved according to the monitor data. The
hemodialysis session was 3 hours long. The patient’s con-
dition was considered satisfactory.

At 09:30 a.m., another ECG was registered, with posi-
tive changes: sinus rhythm was restored, regular, with HR
75 bpm, the voltage of QRS ventricular complex waves
increased to 8 mm, QRS duration was 0.08 s, QT interval
was normalized: QT (abs.) — 0.40 s, QT (corr.) — 0.44 s,
PQ interval — 0.22 s (Fig. 2).

Repeated blood test for K* (result obtained at
10:00 a.m.) — 5.8 mmol/l. The patient felt satisfactory, no
complaints. On 25 AUG 2020 at 02:00 p.m., the patient
went home with recommendations to keep a low potas-
sium diet and to take sodium polystyrene sulfonate 15 g
three times a day.

27 AUG 2020 serum K* level — 5.2 mmol/l.
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Figure 2. The patient’s electrocardiogram recorded after urgent medical care provided (02:00 p.m.), heart rate 73 beats/min.
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Discussion and conclusion

In our opinion, this case is interesting due to the fact
that hyperkalemia manifested as junctional bradycardia,
which was detected on the ECG during the hemodialy-
sis session. In order to clarify the cause of the registered
arrhythmia, a more detailed history was collected and
serum K* level was determined, which allowed finding a
life-threatening condition — hyperkalemia.

K* is a key element in maintaining the electrical
potential of the cell membrane. On the ECG, early signs
of hyperkalemia look like “sharp-pointed” T waves,
more visible in precordial leads (V,-V,) [5]; they were
also observed in our patient. A significant increase in the
concentration of K* leads to delayed conduction in the
AV node and His — Purkinje system due to the short-
ening of action potential and lengthening of phase IV
of diastolic depolarization. On the ECG, this is visible
as a prolonged PQ interval, decreased amplitude and
enlargement of the P wave, as well as the prolonged QRS
complex [5]. In our case, QRS width was 0.11 s.

In addition, the following is possible in cases of
hyperkalemia: changes in the ST segment and axis posi-
tion, new episode of conduction disorder (or aggrava-
tion of any of them), atrial fibrillation, ventricular
tachycardia, ventricular fibrillation, asystoles. It should
be noted that there are many reports of a normal or
close to normal ECG in patients with severe hyperka-
lemia [11-13]. In the observed patient, we managed
to register nodal rhythm with typical bradycardia (HR
30-44 bpm).

The prevalence of hyperkalemia among patients with
end-stage renal failure is 5-10% [14]. Kidneys play a
key role in maintaining potassium homeostasis. Nor-
mally, 80-90% of filtered K* is reabsorbed in proximal
tubules and the loop of Henle, with total excretion of K*

100% A
90%

with urine determined primarily by its secretion into
the lumen of the distal tubules of nephrons. Kidneys
can increase K* excretion if it is in excess [15]. For this
reason, patients with end-stage renal failure and signifi-
cantly reduced glomerular filtration rate have an acute
and/or chronic impaired K* excretion with the constant
risk of hyperkalemia [16]. Such patients have a higher
risk of adverse effects of hyperkalemia, general mortal-
ity rate, as well as mortality from cardiovascular causes
[13,17].

According to the results of a systematic literature
review by E. Palaka et al. [4] that included 67 stud-
ies, the main risk factors for hyperkalemia were CKD
or impaired renal function. Figure 3 shows the most
common risk factors for hyperkalemia according to the
systematic review [4].

Patients on dialysis for terminal renal failure deserve
special attention because the risk of hyperkalemia can
increase, in addition to the underlying renal pathology,
due to various parameters of dialysis therapy, simultane-
ous intake of medical agents, or specific dietary features
[12, 18].

Therefore, this case demonstrates the development
of hyperkalemia in a patient with CKD on hemodialysis.
Considering the high prevalence and severity of rhythm
and conduction disorders due to increased serum K,
physicians who treat patients with risk factors for hyper-
kalemia should pay special attention to dietary recom-
mendations, careful selection and dosage of medical
agents. If patients develop rhythm disorders, including
bradycardia, it should be remembered that ECG changes
in such patients may be the only manifestations of hyper-
kalemia, which should be considered during differential
diagnosis of ECG-found changes and for providing ade-
quate medical care.
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Figure 3. The most common risk factors for hyperkalemia

Notes: CKD — chronic kidney disease; DM — diabetes mellitus; HF — heart failure; ACEI — angiotensin-converting enzyme inhibitors; AH — arterial hypertension;
MRA — mineralocorticoid receptor antagonist; PSD — potassium sparing diuretics. Adapted from E. Palaka et al. [4]

65



66

ANALYSIS OF CLINICAL CASES

The Russian Archives of Internal Medicine @ Ne 1 e 2021

Bknap aBTopoB:

Bce aBTOpbI BHEC/IM CYL|@CTBEHHbIN BK/aZ, B NOArOTOBKY paboTbl, Npoy/n
1 oA06punu GprHanbHYHO BepCUIo CTaTbk Nepes NybavkaLuei
Urnatenko IA. (ORCID: https://orcid.org/0000-0003-3611-1186):
CO3/jaHKe UAEeN 1 KOHLLeNLUN PYKOMNNCK, YTBEPX/EHNEe OKOHYaTe/IbHOro
BapuaHTa

Tapagun T[.I. (ORCID: https://orcid.org/0000-0003-3984-8482):
HanucaHue BBe/eHNs, 0630PHOI YaCcTW, OKOHYaTe/IbHOe pejaKTMpoBa-
H1e pyKonucu
Barpuii A.3. (ORCID: https://orcid.org/0000-0002-0295-3724):
CO3/jaHue mn3aiiHa pyKonucK, KpUTMYecKnii 0630p MaTeprana, OKoH4a-
TeNbHOe pe/laKTMPOBaHKE PyKONMCK

Pakutckas U.B. (ORCID: https://orcid.org/0000-0003-2694-6614):
c6op 1 aHaNMU3 NTepaTypHbIX AaHHbIX, HanMcaHne 0630PHOI YacTu 1 3a-
KNOYEHUA PYKONUCK, peAjakTpOBaHMe pyKoOnucu

Moruneeckas K.3.: c6op, aHanns n nojaya KAMHWUKO-NabopaTOPHbIX
ZaHHbIX 60/1bHOM

Mepkypbes B.W.: HanncaHve aHaMHe3a, KIMHUYECKUX AaHHbIX U pe3y/ib-
TaTOB UCCNeZ0BaHWUN; onucaHue npebbiBaHUA 60/IbHON B OTAeNeHUn
remMoavanunsa
Xpucrynenko A.Jl. (ORCID: https://orcid.org/0000-0002-9954-
4715): HanucaHue 06CYXAEHUA U 3aK0HeHUs

Contribution of Authors:

All the authors contributed significantly to the study and the article, read
and approved the final version of the article before publication
Ignatenko G.A. (ORCID: https://orcid.org/0000-0003-3611-1186):
generating the idea and the concept of the manuscript, approval of the
final version

Taradin G.G. (ORCID: https://orcid.org/0000-0003-3984-8482):
writing of the introduction, the review part, final editing of the manuscript
(ORCID:  https://orcid.org/0000-0002-0295-3724):
creating the article design, editing a manuscript

Rakitskaya 1.V. (ORCID: https://orcid.org/0000-0003-2694-6614):
collection and analysis of literature data, writing the review and

Bagry A.E.

conclusion of the manuscript, editing of the manuscript

Mogilevskaya K.E. — collection, analysis and presentation of clinical and
laboratory data of the patient; investigation results

Merkuriev V.. — writing of the history disease, clinical data and
research results; description of staying of the patient in the hemodialysis
department

Khristulenko A.L. (ORCID: https://orcid.org/0000-0002-9954-4715):
writing of discussion and conclusion

Cnucok autepatypbi/ References:

1. Dhondup T, Qian Q. Electrolyte and acid-base disorders in chronic
kidney disease and end-stage kidney failure. Blood Purif. 2017;
43(1-3): 179-188. doi: 10.1159/000452725.

2. Soar, Perkins GD, Abbas G, et al. European resuscitation council
guidelines for resuscitation 2010 Section 8. Cardiac arrest in special
circumstances: electrolyte abnormalities, poisoning, drowning,
accidental hypothermia, hyperthermia, asthma, anaphylaxis, cardiac
surgery, trauma, pregnancy, electrocution. Resuscitation. 2010 Oct;
81(10): 1400-1433. doi: 10.1016/j.resuscitation.2010.08.015.

3. Littmann L, Gibbs MA. Electrocardiographic manifestations of
severe hyperkalemia. ] Electrocardiol. Sep-Oct 2018; 51(5): 814-817.
doi: 10.1016/j.jelectrocard.2018.06.018.

Palaka E, Grandy S, Darlington O, et al. Associations between serum
potassium and adverse clinical outcomes: a systematic literature
review. Int J Clin Pract. 2020 Jan; 74(1): €13421. doi: 10.1111/ijcp.13421.
Montford JR, Linas S. How dangerous is hyperkalemia?

J Am Soc Nephrol. 2017 Nov; 28(11): 3155-3165.

doi: 10.1681/ASN.2016121344.

Aapbik A V., TapaauH LT, Cyanman FO.B. v ap. inypeTnku npu xpo-
HMYecKoi 601e3HM NoYeK. ApXMBB BHYTPeHHe MeAnLmHbI. 2020;
10(1): 10-20. DOI: 10.20514/2226-6704-2020-10-1-10-20

Dyadyk A.l., Taradin G.G., Suliman Yu.V. i dr. Diuretics in chronic
kidney disease. The Russian Archives of Internal Medicine. 2020;
10(1): 10-20. DOI: 10.20514/2226-6704-2020-10-1-10-20

[In Russian].

Rodan AR. Potassium: friend or foe? Pediatr Nephrol. 2017 Jul;
32(7): 1109-1121. doi: 10.1007/s00467-016-3411-8.

Durfey N, Lehnhof B, Bergeson A, et al. Severe hyperkalemia:

can the electrocardiogram risk stratify for short-term adverse
events? West ] Emerg Med. 2017 Aug; 18(5): 963-971.

doi: 10.5811/westjem.2017.6.33033

Goldberger's clinical electrocardiography: a simplified approach /
Ary L. Goldberger, Zachary D. Goldberger, Alexei Shvilkin.— 8th ed.
2013. —p. 92-100.

. Batytun H.T, Lesenek A.H., Kapansiw B.A. n gp. ATpuoseHTpun-

KynsapHble 610Kabl: npolunoe u HacToslee. Aputmonoria 2014;
10(2): 26-35.

Vatutin N.T., Shevelek A.N., Karapysh V.A. et al. Atrioventricular
block: the past and the present. Aritmologiya = Arrhythmology.
2014;10(2);26-35. [In Russian].

. Montague BT, Ouellette JR, Buller GK. Retrospective review of the

frequency of ECG changes in hyperkalemia. Clin ] Am Soc Nephrol.
2008 Mar; 3(2): 324-330. doi: 10.2215/CJN.04611007.

. Rhee CM. Serum potassium and the long interdialytic interval:

minding the Gap. Am ] Kidney Dis. 2017 Jul; 70(1): 4-7.
doi: 10.1053/j.ajkd.2017.04.007.

. Opsnos B.H. PykoBogcTBO no anekTpokapauorpadun. — 9-e usg.,

ncnp. — Mockea: 000 «MegunuymHcKoe MHGOPMaLMOHHOE areHT-
cTBO». 2017; ¢. 535-543.

Orlov V.N. Manual of electrocardiography. — 9-th. ed. — M:
«Meditsinskoe informatsionnoe agentstvo» Ltd. 2017; p. 535-543.
[In Russian].

. Korgaonkar S, Tilea A, Gillespie BW, et al. Serum potassium and

outcomes in CKD: insights from the RRI-CKD cohort study. Clin ] Am
Soc Nephrol. 2010 May; 5(5): 762-769. doi: 10.2215/CJN.05850809.

. Hunter RW, Bailey MA. Hyperkalemia: pathophysiology, risk

factors and consequences. Nephrol Dial Transplant. 2019 Dec 1;
34(Suppl 3): iii2-iii11. doi: 10.1093/ndt/gfz206.

. Seliger SL. Hyperkalemia in patients with chronic renal failure.

Nephrol Dial Transplant. 2019 Dec 1; 34(Suppl 3): iii12-iii18.

doi: 10.1093/ndt/gfz231.

Dépret F, Peacock WF, Liu KD, et al. Management of hyperkalemia
in the acutely ill patient. Ann Intensive Care. 2019 Feb 28; 9(1): 32.
doi: 10.1186/s13613-019-0509-8.

. Clase CM, Carrero JJ, Ellison DH, et al. Potassium homeostasis and

management of dyskalemia in kidney diseases: conclusions from

a Kidney Disease: Improving Global Outcomes (KDIGO) Controversies
Conference. Kidney Int. 2020 Jan; 97(1): 42-61. doi: 10.1016/].
kint.2019.09.018.




Apxusb BHyTpeHHei MepAnumHbl © Ne 1 o 2021 PA3BOP KAMHUYECKNX CAVIAEB

DOI: 10.20514/2226-6704-2021-11-1-67-71

A.B. firoga’, A.B. Puibac™’, E.H. flanunosa?, HO.B. TpoMoBaZ

'— Kagegpa rocnutansHori Tepanumn ®r60Y BO «CTaBponoAbCKUiA FOCyAapCTBEHHbII
MeANUMHCKNUI YHUBepcuTeT» Munsapasa Poccum, CtaBponons, Poccusa

2 — locyaapcTBeHHOE BIOAKETHOE YupexjeHue 3paBooxpaHeHns CTaBponobCKOro Kpas
«CraBpononbcKas KpaeBas KAnHuveckas 6onbHuua», Crasponoss, Poccua

[TAPAHEOITAACTUYECKUN BACKYAUT
Y BOABHOU C ACTPOLIMTOMOA
T'OAOBHOTI'O MO3TA

AV. Yagoda', A.V. Rybas*', E. N. Danilova?,
Yu. V. Gromova?

'— Department of Hospital Therapy of Stavropol State Medical University,
Stavropol, Russia
2 — Stavropol Regional Clinical Hospital, Stavropol, Russia

Paraneoplastic Vasculitis
in a Patient with Astrocytoma
of the Brain

Pe3rome

I'Ipep,CTaBneHo K/INHN4YeCKoe Ha6l1l0AEHMe napaHeonnaCTMHeCKoro BaCKyIWITa Ha ¢0He aCTpOLI,VITOMbI rONI0BHOIo MOo3ra. I'IapaHeonnaCTquCKMﬁ Ba-
CKynVIT — peAKaH Pa3HOBVI,CI,HOCTb napaHeonnaCTquCKoro CI/IH,D,pOMa, 4acCTOTa ero BbiAB/€HUA y OHKO/IOrM4ecKmnx 60bHbIX COCTaBAAET 0,01-5%,
npuyemM B 70% cnyyvaeB MaHudpecTauua BaCKynnTa HabnlogaeTca 3a01ro 40 KAMHUYECKUX NPOABNEHUIN NepBUYHON OMyxo/un. BackyanTomM, kak
npaBMno, COI'IpOBO)Kﬂ.aIOTCFI MeANeHHO nporpeccwpylou.l,me OI'IyXO}WI, TaKune Kak paK MO/IOYHOM U npep,CTaTeanoﬁ xenes. BaCKylWIT pa3BI/IBaeTCiI Ha
¢tOHe paKa )KenyAKa, Nerkoro, aAEHOKapLMHOMbI rno4ek, anunTe/INoOMbl, CapKOMbI, XOﬂaHFVIOKapLWIHOMbI, ,qpyrle CONMMNAHDbIX OI'IyXOHEVI, MHOXeCTBEeH-
HOM MUE/IOMbI, HEXOAMKCKUHCKOW NMMGOMBI. M3 HO30M10rMYeckuX GOPM NapaHeonNacTUYECKMX BaCKYIMTOB (BaCKy/10MaTwWi1) YKa3blBalOTCA Y3€/1KO-
Bblii NO/IMAPTEPUMUT, reMOpparnyecknii BacKy/MT, rpaHy/ieMaTo3 BereHepa, Hecneunduyeckmin aopToapTepunT, CUHAPOM UAMOMNATUYECKOM SIeroy-
HOW rMnepTeH3un, TPOM6OBACKyY/IMTbI, IPOTeKatoLme noj Mackamu 6onesHn BunmapTepa-bloprepa, cuiapoma MoOLLIKOBUL, @ TaKKe annepruveckui
FEMOpPaFW-IeCKVIﬁ BaCKyl’IVIT, KOMHbI BaCKyﬂVIT, CUCTEeMHbIN HerOTM3I/IPyIOLIJ,VII7I BaCKyl’IVIT C noBbllLeHneM TMTpa AHTUTEeN K aHTUreHam yntonnasmbl
HeiTpodunos (ANCA). B onmcaHHOM Hab/IlOAEHUM NauMeHTKa CTpajana napaHeonnacTUYeKUM BacKyNUTOM, MOPGONOrMYECKU HaNOMUHAKOWMM
Y3€/IKOBbI MO/IMapTEPUNT, C Pa3BUTMEM BTOPUYHOrO aMU/IOMA03a COCYAOB, TKaHel, BTOPUYHOWM apTepuanbHOW runepteHsmn. lNporpeccupoBaHue
Cocyﬂ,MCTOFO npou,ecca I'IPI/IBeﬂO K nopa)KeHmo apTepvu7| MO3ra n cep,qu,a, K passvmmo nwemMmyecKoro MHcyana n reMogunHaMn4yeckun 3HaLII/IMOMy
CTEHO3Y KOPOHAPHBIX apTepuii, Pa3sBUTUIO OCTPOro (MOBTOPHOIO) MHPAPKTa MUOKApPAA, OCIOKHEHHOTO OCTPOI CEpAEYHOMN HEA0CTAaTOYHOCTbIO, MO-
Cny)KI/IBLIJMMI/I I'IpVNMHOVI CMepTVI. KnuHuyeckas 3Ha4MMoCTb Ha6merva 3aK/llo4aeTca B OonNncCaHnm He I'Ipeﬂ,CTaBneHHOFO B Haquoﬁ nMTepaType
napaHeonnacmquKoro BaCKan/ITa, pa3BVIBLIJeFOCH Ha ¢0He aCTpOLWITOMbI ro/10BHOro Mo3ra c ¢OPMVIPOBaHVIeM BTOPMHHOFO aMuiongosa.
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Abstract

Clinical case of paraneoplastic vasculitis associated a brain tumor was presented. Paraneoplastic vasculitis is a rare type of paraneoplastic syndrome.
The frequency of detection of paraneoplastic vasculitis in cancer patients is 0.01-5%. In 70% of cases, the manifestation of vasculitis is observed long
before the clinical manifestations of the tumor. Most studies report so-called leukocytoclastic vasculitis (allergic) or allergic angiitis. Vasculitis is
usually accompanied by slowly progressing tumors such as breast and prostate cancer. It also develops with of stomach cancer, lung cancer, kidney
adenocarcinoma, epithelioma, sarcoma, cholangiocarcinoma, other solid tumors, multiple myeloma, non-Hodgkin's lymphoma. The nosological
forms of paraneoplastic vasculitis include called polyarteritis nodosa, hemorrhagic vasculitis, Wegener's granulomatosis, non-specific aortoarteritis,
idiopathic pulmonary hypertension syndrome, thrombovasculitis, allergic hemorrhagic vasculitis, cutaneous vasculitis, systemic necrotizing vasculitis
with increased ANCA titer. The patient suffered from paraneoplastic vasculitis with the development of amyloidosis of vascular tissues and arterial
hypertension. The progression of the vascular process led to damage of the arteries of the brain and heart, the development of ischemic stroke
and hemodynamically significant stenosis of the coronary arteries, the development of acute myocardial infarction complicated by acute heart
failure, which caused death. The clinical significance of the case lies in the fact that paraneoplastic vasculitis, which was developed due to a brain

astrocytoma with the formation of amyloidosis was firstly described.

Key words: paraneoplastic vasculitis, astrocytoma, acute myocardial infarction
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ECG — electrocardiogram, MR — magnetic resonance, PNV — paraneoplastic vasculitis

Introduction

Paraneoplastic vasculitis (PNV) and vasculopathies
are among the most challenging diseases for manage-
ment in clinical practice. The paraneoplastic vascular
lesion of the vasculitis type is a very rare phenomenon.
According to different sources, the detection rate of PNV
in cancer patients is 0.01-5%, while in 70% of cases, vas-
culitis manifests long before the clinical signs of the pri-
mary tumor; this fact should be considered when plan-
ning the examination for a patient with an “atypical”
course of the vascular process.

Most studies report the so-called leukocytoclastic
vasculitis (hypersensitive, allergic vasculitis, or allergic
angiitis), which is often observed with secondary forms
of lesions, including tumors — hairy cell leukemia, non-
Hodgkin’s lymphoma, lymphogranulomatosis, myeloma
(1, 2].

Vasculitis is usually accompanied by slowly progres-
sive tumors, such as breast and prostate cancer. PNV can
also develop in patients with gastric, lung or renal adeno-
carcinoma, epithelioma, sarcoma, cholangiocarcinoma,
other solid tumors, multiple myeloma, and non-Hodg-
kin’s lymphoma [2, 3], with the predominance of blood
tumors (hemoblastoses) in the etiology of PNV [1].

Nosological forms of paraneoplastic vasculitis and
vasculopathies include the following: polyarteritis

nodosa, hemorrhagic vasculitis, Wegener’s granuloma-
tosis, nonspecific aortoarteritis, idiopathic pulmonary
arterial hypertension, thrombovasculites with the course
simulating Vinivarter-Buerger disease or Moscowitz
syndrome, allergic hemorrhagic vasculitis, cutaneous
vasculitis, systemic necrotizing vasculitis, etc. The pre-
dominant clinical varieties of PNV include cutaneous
forms of the purpura type, maculopapular, urticarial,
petechial rash, and ulcers with different elements in one
patient as one of the criteria for this type of vasculitis.
The type of skin rashes is not related to the type of tumor
or its localization [2-4].

Currently, there is no single theory of PNV pathogen-
esis. Most researchers discuss the autoimmune mecha-
nism of development with the participation of cytokines
and adhesion molecules with the deposition of immune
complexes in the walls of blood vessels of various cali-
bers and the subsequent development of inflammation
and necrosis. The determination of a high titer of auto-
immune antibodies (antineutrophilic cytoplasmic, anti-
nuclear, antiphospholipid) in patients with PNV is evi-
dence of the autoimmune nature of PNV [1].

Proponents of non-immune theories of PNV patho-
genesis attribute inflammation in vessel walls to the
exposure of the endothelial layer to mediators and sub-
stances produced by the tumor itself [1].
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Tumor-associated vasculitis can occur in compli-
cated forms, with a negative effect on the course of the
tumor and the prognosis as a whole.

Case report

Patient P, 44 y.o0., female, was hospitalized in the car-
diology department of a regional clinical hospital. She
was urgently transported for interventional treatment
from the hospital, where she was examined and treated
for ischemic heart disease (IHD) due to acute coronary
syndrome (severe retrosternal pain and ST segment ele-
vation on ECG in V,-V,) and clinical signs of nascent
pulmonary edema.

Medical history revealed that the first symptoms
of ischemic heart disease (retrosternal pain) appeared
six years before hospitalization; stable exertional
angina of functional class II was established. About
six months ago, she suffered an acute cerebrovascular
event (ischemic stroke). For more than six years, she
noted increased blood pressure (BP), occasionally up to
200/110 mm Hg. Paroxysms of atrial fibrillation-flutter
were registered, for which the patient regularly takes
sotalol (80 mg). There is a family history of myocardial
infarction (father).

Prior to hospitalization, the following results of out-
patient and inpatient examinations of the patient were
obtained.

Complete blood count: RBC — 3.95 x 10'%/],
hemoglobin — 118 g/l, hematocrit — 35.9%, WBC —
6.1 x 10%/1 (segmented neutrophils — 58%, stab neu-
trophils — 3%, lymphocytes — 28%, monocytes — 9%,
eosinophils — 2%), platelets 183 x 10°/1, erythrocyte
sedimentation rate (ESR) — 22 mm/h. Common uri-
nalysis: protein — 193 mg/dl, WBC — 15-20 per field
of vision. Lipid profile: total cholesterol — 5.21 mmol/,
high density lipoproteins (HDL) — 1.71 mmol/l, low
density lipoproteins (LDL) — 3.35 mmol/l, triglycer-
ides (TG) — 1.20 mmol/l, atherogenic index (AI) —
2.0. Blood biochemistry: electrolytes within normal,
aspartate aminotransferase — 13 U/, alanine amino-
transferase — 11 U/l, lactate dehydrogenase — 255 U/,
C-reactive protein — 4.8 mg/l, creatinine — 113 pmol/l,
urea — 8.9 mmol/l. Total protein, bilirubin, blood glu-
cose — without changes. Troponin T — 0.08 ng/ml,
myoglobin — 54.72 ng/ml, creatine phosphokinase
MB — 2.7 ng/ml. Hepatitis B surface antigen (HBsAg)
and total antibodies to hepatitis C virus (anti-HCV) —
not found. Coagulogram within normal. High level
of brain natriuretic propeptide (NT-proBNP) — over
9000 pg/ml — is noteworthy.

Magnetic resonance (MR) imaging. Signs of ischemic
stroke in the circulation zone of the right middle cerebral
artery. Study over time — MR signs of poststroke cere-
brospinal fluid cyst in the right frontal lobe.

Duplex imaging of brachiocephalic arteries. No struc-
tural changes or hemodynamically significant disorders

of the blood flow in carotid arteries at the extracranial
level were found. Deformed course of the third segment
of both vertebral arteries with multifocal compensated
stenosis up to 40%. Hypoplasia of the right vertebral
artery. Asymmetric blood flow in vertebral arteries,
30-40% due to the relative decrease on the right.

Consultation with a neuro-ophthalmologist: retinal
angiopathy of both eyes.

ECG: sinus rhythm with heart rate (HR) 90 per
minute, QRS axis in horizontal position. Cicatricial
changes in the anterior-septal-apical area of the left ven-
tricle — LV (QS V -V, qV,), signs of LV myocardial
hypertrophy with hemodynamic overload.

24 hours Holter ECG monitoring: sinus rhythm with
HR from 69 to 123 (mean 81, daytime — 92, night-
time — 74) per minute, single ventricular extrasysto-
les — VES (495), paired VES (6), ventricular extrasystole
grade 5 (Lown), short unstable paroxysms (2) of ven-
tricular tachycardia (duration up to 10 seconds), long
QT syndrome, transient AV block grade 1. With increase
in heart rate, downsloping ST segment depression and
inverted T wave in leads II, III, aVE, V-V were occa-
sionally observed, accompanied by subjective feelings
(heart pain, malaise, palpitations) with a total duration
of 10 minutes 24 seconds.

Echocardiography with color flow mapping: left ven-
tricle — end-diastolic dimension (EDD) 4.8 cm; end-sys-
tolic dimension (ESD) 3.3 cm; LV posterior wall in dias-
tole (LVPWA) 1.1 cm; interventricular septum in diastole
(IVSd) 1.3 cm, left ventricular myocardial mass index
(LVMMI) 138 g/m? concentric hypertrophy, ejection
fraction 60% (Teicholz). Systolic pressure in pulmonary
artery — 35 mm Hg (normal up to 30 mm Hg). No evi-
dence for myocardial motion disorders found. No sepa-
ration of pericardial layers. Dilation of both atria, mar-
ginal thickening and fibrosis of the cusps of mitral and
aortic valves, mitral and tricuspid regurgitation grade
1-2, pulmonary valve dysfunction. Additional chord
in the cavity of the left ventricle.

Esophagogastroduodenoscopy: superficial gastritis.

Chest radiography: cardiac border expanded to the left.

On admission to the Regional Vascular Center: the
general condition of the patient is severe; skin is pale,
acrocyanosis, position — orthopnea. By auscultation —
decreased vesicular breathing in the lower parts of lungs,
large number of moist rales, respiratory rate — 22 per
minute. Sinus rhythm with HR 100 per minute, heart
tones are muffled. BP — 90/60 mm Hg. Abdomen is soft,
non-tender. No swelling.

ECG at admission — sinus rhythm with HR 80 per
minute, focal changes in anterior-septal-apical-lateral
area of the left ventricle in the form of ST elevation.
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Figure 1. Heart. Amyloid in a vessel wall. Complete
obliteration of the lumen. Congo red stain, x100

The patient underwent emergency coronary angiog-
raphy, with the following results: right-dominant circu-
lation, coronary arteries normally positioned. Occlusion
in the middle third of the anterior interventricular artery
was found. Balloon angioplasty in the middle third of the
anterior interventricular artery with a 2.5 x 25 mm bal-
loon catheter was performed; TIMI 2 blood flow (con-
trast enhancement of the vessel with delayed filling
of distal flow) along the entire length of the artery; there
were no residual stenosis, dissections or extravasation.

After angioplasty, the patient’s condition suddenly
worsened, signs of respiratory and heart failure appeared,
and cardiogenic shock developed. The patient received
vasopressor and inotropic support and was transferred
to mechanical ventilation. According to ECG — electro-
mechanical dissociation of heart. Resuscitation measures
had no effect. The patient died two hours after admission
to the hospital.

Autopsy study: dense mottled myocardium with areas
of yellowish and dark red color — in anterior and par-
tially posterior-lateral walls throughout the whole thick-
ness of the heart muscle. At the mouth of the left coronary
artery — atherosclerotic plaque, 0.4 cm, flat. Arteries with
dense whitish walls. LV cavity was enlarged. Histology:
parenchymal myocardial dystrophy, foci of cardiosclero-
sis, zones of cardiac muscle necrosis of trasmural type
in macroscopically described areas. Heart vessels along
their entire length with significantly thickened sclerosed
walls, with disorganization of all layers and deposits
of amorphous lumpy eosinophilic masses, developing
aneurysms in the form of nodules with significantly nar-
rowed lumens, in some places — to complete narrowing,

Figure 2. Liver. Productive periarteritis. Hematoxylin
stain, x100

with lymphocytic infiltration — signs of periarteritis.
Examination with Congo red stain and in polarized light
revealed amyloid deposits in the walls of blood vessels,
the stroma, and epicardium (Fig. 1).

Similar changes in the walls of arterial vessels are
observed when examining lungs, kidneys, adrenal
glands, spleen, uterus, its appendages, pancreas, and
liver (Fig. 2).

On the basal surface of the brain, between pons and
cerebral peduncles, there was a superficial dense rounded
lesion, 1 cm in diameter, of grayish-white color, in the pia
mater, the basilar artery was under this lesion. Histology
revealed a nodular form of diffuse astrocytoma (Fig. 3).

Tumor nodules of fibrous white tissue, 3 and 4.5 cm
in diameter, were found in the uterine body — intersti-
tial-subserous leiomyoma.

Pathological diagnosis:

Main: Paraneoplastic vasculitis (polyarteritis nodosa)
with predominant heart lesion, sclerotic phase in addi-
tion to diffuse astrocytoma of pons.

Complications: acute transmural myocardial infarc-
tion of the anterior-lateral wall of left ventricle. Acute
heart failure: pulmonary edema. Cerebral edema. Symp-
tomatic arterial hypertension (LV myocardial hypertro-
phy 1.6 cm). Secondary amyloidosis with predominant
damage to the vessels of the heart, lungs, kidneys, liver,
spleen. Acute heart failure: venous congestion and fibro-
sis of internal organs, right-sided hydrothorax (100 ml).
Secondary pulmonary hypertension. Chronic cor pul-
monale: RV myocardial hypertrophy 0.6 cm.

Comorbidity — interstitial-subserous leiomyoma
of the uterine body.
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Figure 3. Diffuse astrocytoma. Hematoxylin and eosin
stain, x400

Discussion

Therefore, it was found (incidentally) that the patient
had an astrocytoma (malignant glial tumor), which was
not previously listed among the neoplasms that cause
a systemic vascular lesion.

Coexistent vasculitis and tumors, the non-specificity
of clinical findings and laboratory results, manifestation
of vasculitis prior to the clinical manifestations of the
brain tumor, and the generalized nature of the lesion
suggest the paraneoplastic nature of the vascular process.

The patient suffered from paraneoplastic vasculi-
tis with secondary vascular amyloidosis and secondary
arterial hypertension. The progression of the vascular
process led to damage to the brain and heart arteries,
ischemic stroke and hemodynamically significant ste-
nosis of coronary arteries, and acute (repeated) myocar-
dial infarction, complicated by acute heart failure, which
caused death. Despite a histological picture that resem-
bles that of polyarteritis nodosa (aneurysms, nodules),
we do not think this term can be used in this case, not
only due to the incomplete range of morphological signs
but also due to the lack of clinical criteria for this form
of systemic vasculitis.

Amyloid deposits in tissues and in affected vessels
do not contradict the theory of paraneoplastic vasculi-
tis. In addition, systemic amyloidosis (Lubarsch-Pick
syndrome) can be found — although quite rarely — as a
paraneoplastic process: solid tumors make up about 7%
of the causes of systemic amyloidosis [5].

The clinical significance of this observation lies
in that it was the first described case of PNV that devel-
oped in association with brain astrocytoma with the

development of secondary amyloidosis; it expands the
range of causative tumors for this type of vasculitis and
demonstrates new possibilities for its diagnosis in cases
with simultaneous amyloidosis.
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Evaluation of the Efficiency
of Treatment with Rituximab

for Systemic Scleroderma
(A Case Report)

PesoMe

B cTaTbe onvcaH KAMHUYECKMIA CyyYalt nporpeccupytoLein popMbl CUCTEMHOW CKNEPOAEPMUM Y MYXKUMHBI 39 neT. Y naumeHTa Hab104a10Ch OCTpoe
TeyeHne 1 6bICTp0€ nporpeccprBaHMe 3a6oneBava CO 3Ha4YnTE/IbHbIM NCXOAHBIM CHMXXeHNneM (I)OPCVIPOBaHHOVI ¥U3HEHHOM EMKOCTU Nerkux; c I'IPVI-
3HaKaMu He6/1aroNpUATHOTO MPOrHO3a, TaKUMK Kak Anddy3sHasn GpOpMa, BbICOKMI KOXKHBIN cyeT (>14 no Rodnan), My»CKoii M0/, BbICOKas MO3UTMB-
HOCTb Mo aHTUTeNaM K Scl-70 (aHTuTena K Tonousomepase ). B cBA3M ¢ HeaPHEKTUBHOCTBIO CTAHAAPTHOM TEpPaNuM rIOKOKOPTUKOUAAMU U UMMYHO-
CynpeccaHTaMu Ha paHHel cTagum 60/1e3HU 6bi1 pPACCMOTPEH BapUaHT JIeYEHUSA FeHHO-MHXEHEPHBIMU NpenapaTamu (puTykcumMabom). B pesyabtaTe
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Abstract

The article describes a clinical case of a progressive form of systemic scleroderma in a 39-year-old man. The patient has an acute course and rapid
progression of the disease with a significant initial decrease in the forced vital capacity of the lungs, with signs of an unfavorable prognosis, such as a
diffuse form, a high skin count (> 14), male sex, and high positivity for antibodies to Scl-70. In connection with the ineffectiveness of standard therapy
with glucocorticoids and immunosuppressants at an early stage of the disease, the option of treatment with genetically engineered drugs (rituximab)

was considered. As a result of the therapy, a positive trend was noted.
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ANF — antinuclear factor, GC — glucocorticoids, GEBT — genetically engineered biologic therapy, ILD — interstitial lung disease, RTM — rituximab,

SSc — systemic sclerosis

Relevance

Systemic sclerosis (SSc¢) is a chronic autoimmune
disease that affects the skin, joints and internal organs
(heart, lungs, kidneys, digestive tract); it includes
immune system and microcirculation disorders, inflam-
matory changes, and generalized fibrosis. Lung injury
is a very common manifestation of SSc. The frequency
of pulmonary localization of the sclerotic process is
65-80% [1]. Interstitial lung disease (ILD) in systemic
sclerosis is characterized by inflammation in alveoli with
excessive proliferation of fibroblasts in the interalveolar
septa, vascular walls, perivascular, peribronchial, sub-
pleural and basal areas. ILD contributes to poor progno-
sis and is the leading cause of mortality in SSc. The treat-
ment of patients with ILD associated with SSc has not
been sufficiently studied. A number of studies demon-
strate the effectiveness of monoclonal antibodies against
B cells (rituximab) [2]. The significance of B cells in SSc
pathogenesis is well known: they intensify fibrosis due
to the production of fibroblast-activating autoantibod-
ies; B cells can also directly intensify fibrosis by direct
intercellular contacts with fibroblasts, and via cytokines
(interleukin-6) [3]. Studies show that rituximab (RTM)
can improve lung function and reduce the severity of
skin fibrosis in patients with SSc [4].

Objective of the study: description of a clinical
case with a progressive form of systemic sclerosis that
is refractory to standard treatment with glucocorticoids
and immunosuppressants.

Materials and methods

A retrospective analysis of the medical record of a
patient with systemic sclerosis was carried out.

Male patient, 39, with a diffuse form of systemic scle-
rosis, with a rapidly progressing course, high activity,
with lesions of the skin (hyperpigmentation, sclerodac-
tyly), blood vessels (Raynaud syndrome of upper and
lower limbs, auricle necrosis, small digital ulcers), joints
(polyarthritis of hands, X-ray stage III, periarticular
fibrosis with the formation of contractures), lungs (basal

pulmonary sclerosis), gastrointestinal tract (esophageal
hypotension, esophageal stricture 0.8-0.9 cm), muscles
(history of myositis), heart (myocarditis with rhythm
disorders, atrial fibrillation paroxysms, painless myocar-
dial ischemia, chronic heart failure stage 1, FC 1), kid-
neys (proteinuria), immune disorders (antibodies against
topoisomerase I (Scl-70) “+++7, antinuclear antibodies
(ANF “+”) in combination with secondary osteoarthritis
of knee joints (X-ray stage I), feet (X-ray stage II). Duo-
denal peptic ulcer without exacerbation.

At the time of examination (15 Sep 2020), the patient
complained of pain in the small joints of hands, dense
swelling of fingers, the lower third of forearms, feet, the
lower third of lower legs, limited hand mobility, numb-
ness in fingers, whitening and blueing of hands, small
ulcers on the tips of fingers and toes, muscle pain, and
occasional loose stools.

Medical history: The patient considers himself sick
from the beginning of September 2016, when the swell-
ing of ankle joints appeared, then pains in hand joints,
elbows, knees, muscles of hips, whitening and blueing of
fingers, general weakness, morning stiffness in joints for
about an hour. Examination revealed increased acute-
phase parameters: C-reactive protein — 10.73 mg/l
(normal to 5 mg/l); immunological parameters: ANF
“+7, AT Scl-70 “+++”. The presence of Scl-70 antibodies
indicates a diffuse form of disease, a rapidly progressive
course and a high risk of severe ILD.

The patient received the following treatment in the
Rheumatology Department of the City Hospital: pulse
therapy with glucocorticoids (GC) (methylprednisolone
1,000 mg), vascular treatment, immunosuppressive treat-
ment (methotrexate 10 mg/week). The treatment had a
short-term effect. From 14 to 31 August 2017, the patient
was hospitalized in the Rheumatology Department of
the Regional Hospital for disease progression and no
effect of treatment. The following therapy was carried
out: prostanoids for intravenous administration (ilo-
prost), GC (prednisolone 10 mg), calcium antagonists,
pentoxifylline, nonsteroidal anti-inflammatory drugs
with slight positive changes. Recommendations included
prednisolone with dose reduction from 10 to 5 mg/day,
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cyclophosphamide 50 mg/day, PDE5 inhibitor (silde-
nafil). In December 2017, the patient’s condition wors-
ened, muscle and joint pains increased, which required
the use of narcotic analgesics for pain relief. The patient
was referred to the V. A. Nasonova Federal State Budget-
ary Research Institution “Research Institute of Rheuma-
tology” (Moscow) to get medical advice in order to deter-
mine further treatment strategy. It was recommended to
start genetically engineered biologic therapy (GEBT) with
rituximab due to the ineffectiveness of standard therapy
with GC and immunosuppressants; at the early stage (first
3 years of disease) with signs of poor prognosis, such as
the diffuse form, high skin score (> 14 according to the
Rodnan scale), male gender, rapid progression with a
significant initial decrease in forced lung capacity; high
positivity of antibodies against Scl-70.

Combined use of rituximab with GC and mycophe-
nolate mofetil was recommended.

Treatment with rituximab (500 mg) was started in
December 2017. Subsequently, RTM infusions (500 mg)
were performed every three months. Planned infusion
in March 2020 was delayed due to the unfavorable epi-
demiological situation associated with novel coronavirus
disease; infusion was performed in June, the next one is
scheduled for late September.

The last hospitalization in the Rheumatology Depart-
ment was in November 2019.

The patient regularly takes methylprednisolone
(8 mg/day), mycophenolate mofetil (2,000 mg/day), anti-
platelet agents, angiotensin-converting enzyme inhibi-
tors (perindopril), mineralcorticoid receptor antagonists,
calcium antagonists (diltiazem), proton pump inhibitors,
non-steroidal anti-inflammatory drugs if necessary.

Patient’s life history: No family history of rheumato-
logical diseases. Comorbidities: duodenal peptic ulcer (at
the age of 19), fracture of the forearm and left calcaneus,
concussion during childhood. Unremarkable history of
allergies. Denies contracting tuberculosis, hepatitis B, C,
HIV, typhoid, paratyphoid, diabetes mellitus, psoriasis,
and cancer. No blood transfusions performed. Denies
smoking and drinking alcohol. No contact with infec-
tious patients. Person with group 2 disability since 2016.

Objectively: General condition of the patient is sat-
isfactory. The state of consciousness was normal. Nor-
mosthenic body type. Undernourished (height 182 cm,
weight 54 kg, body mass index 16 kg/m?)). Skin with foci
of “salt and pepper” hyperpigmentation. Visible muco-
sae of normal color. Dense swelling of hands, feet, lower
third of lower legs, lower third of forearms. Digital ulcer
on the thumb (large), healing ones — on 4 fingers of the
right hand, on the distal finger of the left hand, on the
first toe of the left foot. Muscles are developed satisfac-
torily, with normal tone. Lymph nodes are not enlarged.

Respiratory system: normosthenic form of the chest.
Respiratory rate 16 per minute. No shortness of breath

during exercise. Auscultatively: vesicular breathing in
lungs throughout all pulmonary fields, somewhat weak-
ened in the lower parts on both sides, no rales.

Circulatory system: heart area with no visible abnor-
malities. Apex beat in 5 intercostal space along the left
midclavicular line. Relative heart dullness: right — along
the right edge of sternum, left — along the left midcla-
vicular line, upper — rib 3. Heart sounds are muffled, no
murmurs heard. Cardiac rhythm is abnormal, with heart
rate of 80 pm. Blood pressure 130/90 mm Hg.

Digestive system: lips of normal color. Tongue is dry,
covered with white fur. No visible peristalsis. Tone of
abdominal muscles is normal. Abdomen is soft and non-
tender. Liver is palpated along the edge of costal arch.
Spleen is not enlarged.

Urinary system: no swelling in kidney area. Costo-
vertebral angle tenderness was absent on both sides.
Stool with a tendency to loose, urination — according to
the patient, within normal.

Joint condition: movement in fingers is limited due
to swelling and contractures. Palpation of paravertebral
points of lumbosacral spine is painless. Palpation of knee
joints is moderately painful.

Laboratory test results:

Complete blood count from 04 Sep 2020: hemoglo-
bin 159 g/l, RBC 4.4x10"*/1, WBC 5.9x10°/1, platelets
302x10°/1, ESR 7 mm/h. C-reactive protein — negative.

Blood biochemistry on 04 Sep 2020: glucose
4.80 mmol/l, alanine aminotransferase 19 U/l, aspar-
tate aminotransferase 19 U/l, creatinine 79.0 pmol/l,
total cholesterol 4.3 mmol/l, total protein 77 g/l, urea
5.0 mmol/l, uric acid 203.0 pmol/l.

Common urinalysis on 04 Sep 2020: color — straw-
yellow, transparency — slightly turbid, reaction — acidic,
specific gravity 1010, protein — negative, WBC —
1-2 per field of vision.

Immunogram on 28 Nov 2019: immunoglobulin
G > 24.000 mg/ml (4.8-16.0 mg), immunoglobulin M
2.200 mg/ml (0.48-2.0 mg), rheumatoid factor 10.6 IU/
ml (less than 15), anticentromere antibodies (ACA)
0.1 U/ml (0-10), antibodies against Scl-70 more than
200 U/ml (0.0-25.0).

Diagnostic test results:

Electrocardiogram on 25 Oct 2019: sinus rhythm.
Complete left bundle branch block. LV hypertrophy with
changes in myocardium of posterolateral wall. Supraven-
tricular extrasystole, ventricular extrasystole. Heart rate
75 bpm. QRS axis in horizontal position.

Echocardiography on 27 Nov 2019: dilated left heart
chambers. Aorta, cusps of aortic and mitral valves (MV)
are indurated. MV regurgitation grade 1. LV contractile
function is reduced (Teicholz EF 51%).

Computed tomography of the chest on 20 Aug 2020:
signs of diffuse changes in lungs — pulmonary sclerosis,
pulmonary fibrosis, emphysema, calcifications in both
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lung apices. Pattern of chronic obstructive pulmonary
disease.

Pulmonary function test on 28 Aug 2019: lung capac-
ity and bronchial patency within normal.

Abdominal ultrasound on 18 Dec 2018: signs of mod-
erate diffuse changes in the liver.

Ultrasound of the kidneys on 17 May 2019: no abnor-
malities were revealed.

X-ray of the hands on 21 Jan 2019: osteoarthrosis
grade III.

X-ray of the feet on 21 May 2019: osteoarthrosis
grade II, polyarthritis grade I.

Chronometry of esophagus on 18 Dec 2018: barium
passing through the esophagus is slowed down. Incom-
petence of cardia, gastroesophageal reflux. Esophageal
hypotension.

Discussion

In response to well-tolerated therapy with rituximab,
the patient’s condition after three years was stable, dis-
ease activity decreased. The clinical picture showed
decreased joint pain, decreased skin density, no dyspnea
during exercise. According to laboratory tests, the fol-
lowing positive changes are observed: ESR decreased to
7 mm/h, C-reactive protein is negative, hemoglobin level
increased to 157 g/l. Spirometry parameters stabilized:
lung capacity and bronchial patency within normal.
However, severe Raynaud syndrome persists.

Standard treatment with immunosuppressants that
is currently used is not effective enough to improve the
prognosis of SSc. Therefore, the task of studying and
adopting new approaches to treatment remains relevant
[5]. Since B-cells are highly significant in SSc pathogen-
esis, they should be considered as a high-potential thera-
peutic target. Some clinicians regard RTM as an alterna-
tive to immunosuppressants for the management of ILD,
and 69% of Canadian SSc experts share this opinion [6].
The latest Russian clinical recommendations concerning
SSc also note the advisability of using RTM when stan-
dard treatment with immunosuppressants is ineffective
or impossible [7].

Conclusions

This clinical observation demonstrates the advisabil-
ity of prescribing RTM, especially at the early stages of
the disease. However, further study of using RTM in con-
trolled trials is required.

Bknapg aBTOpOB:

Bce aBTOpbI BHEC/IM CYILLECTBEHHBIV BK/1a/, B MOATOTOBKY paboThl, NPoy/n
1 0406pUnn GrHaNbHYIO BEPCUIO CTaTbk Nepes nybanKaumvei

E.H. Xapnamosa (ORCID ID: https://orcid.org/0000-0001-8864-
7623): BkNaj B pa3paboTKy KOHLENLWM 1 AuU3aiiHa, po/ib aBTopa B c6ope,

aHa/sM3e U MHTeprpeTauumn AaHHbIX, COrnacue aBTopa 6biTb OTBETCTBEH-
HbIM 3a BCe acrneKTbl paboTbl

10.10. Kapnenko (ORCID ID: https://orcid.org/0000-0003-4757-
2738): ponb aBTOpa B 060CHOBAHWM U HAMMCaHWW PYKOMWUCK, B TPOBEpPKe
KPUTUYECKN BAXKHOTO MHTENNEKTYa/lbHOrO COAEPXKaHNA, B OKOHYaTe/lb-

HOM YTBepXAeHUW ANa ny6anKaLmm pyKonmcu

Author Contribution:

All the authors contributed significantly to the study and the article, read
and approved the final version of the article before publication

E.N. Harlamova (ORCID ID: https://orcid.org/0000-0001-8864-
7623): contribution to the development of the concept and design, the
author's role in the collection, analysis and interpretation of data, the
author's consent to be responsible for all aspects of the work

Ju.Ju. Karpenko (ORCID ID: https://orcid.org/0000-0003-4757-
2738): role of the author in substantiating and writing the manuscript, in
reviewing critical intellectual content, in the final approval for publication

of the manuscript

Cnucok autepatypsl/ References:

1. Ananbesa JL.Il. [lnarHocTuKa v ne4eHne MHTEPCTULMANbHOTO
NOpaXeHWA IeTKUX NPU CUCTEMHON cknepoaepMun. CoBpeMeHHas
pesmaronorus. 2018; 12(2): 12-21. doi.org/10.14412/1996-7012-
2018-2-12-21.

Ananyeva L.P. Diagnosis and treatment of interstitial lung disease
in scleroderma systematica. Modern Rheumatology Journal.
2018;12(2): 12-21. doi.org/10.14412/1996-7012-2018-2-12-21.
[In Russian].

2. JordanS., Distler J.H, Maurer B., et al. Effects and safety of
rituximab in systemic sclerosis: an analysis from the European
Scleroderma Trial and Research (EUSTAR) group. Ann Rheum Dis
2015; 74(6): 1188-94. doi: 10.1136/annrheumdis-2013-204522.

3. Yoshizaki A. Pathogenic roles of B lymphocytes in systemic
sclerosis. Immunol Lett. 2018; 195: 76-82. doi.org/10.1016/j.
imlet.2018.01.002.

4. Axanbesa /1.l Konesa O.A,, [lecurosa O.B. u gp. BanaHue
pUTyKcMMaba Ha NPOABNEHUA aKTUBHOCTU M IeTOYHYI0 GYHKLUIO
y 60/IbHbIX CUCTEMHOW CK/IepOepMUeit: OLleHKa Noc/ie roaa
HabaogeHuns. Hay4yHo-npakTuyeckas peematosiorus. 2019;
57(3): 265-273. doi: 10.14412/1995-4484-2019-265-273.
Ananyeva L.P., Koneva O.A., Desinova O.V., et al. Effect of rituximab
on the manifestations of activity and pulmonary function in
patients with systemic sclerosis: one-year follow-up evaluation.
Nauchno-Prakticheskaya Revmatologiya. 2019; 57(3): 265-273.
doi: 10.14412/1995-4484-2019-265-273. [In Russian].

5. Khanna D., Distler J.H.W., Sandner P. et al. Emerging strategies for
treatment of systemic sclerosis. ] Scleroderma Relat Disord. 2016;
1(2): 186-193. doi: 10.5301/jsrd.5000207.

6. Fernandez-Codina A., Walker K.M., Pope J.E. Scleroderma Algorithm
Group. Treatment Algorithms for Systemic Sclerosis According to
Experts. Arthritis Rheum. 2018; 70(11): 1820-1828. doi: 10.1002/
art.40560.

7. HacoHos E.Jl. Poccuiickune KMHNYeCKne peKoMeHAaumm.
PesMaTosiorus. 2017. [dnekTpoHHbIi pecypc]. URL: https://www.
rosmedlib.ru/book/ISBN9785970442616.html. (aata obpaLjeHus:
10.10.2020).

E.L. Nasonov. Russian clinical guidelines. Rheumatology. 2017.
[Electronic resource]. URL: https://www.rosmedlib.ru/book/
ISBN9785970442616.html. (date of the application: 10.10.2020).
[In Russian].

75



76

ANALYSIS OF CLINICAL CASES The Russian Archives of Internal Medicine @ Ne 1 e 2021

DOI: 10.20514/2226-6704-2021-11-1-76-80

A.E. Wknsaes', A.M. Xucamytgunosa*', A.I. beccoHor?,
O.B. MypaBueBa?, A.B. Ko6enes?, C.H. CTaxKuHa'

T— ®rBOY BO «WMeBcKan rocysapcTBeHHas MeANLMHCKasA akageMus
MuHsgpasa Poccnm», Mxesck, Poccus

2—BY3 YP «[epBas PecnybankaHcKas KnMHUYeckas 60nbHULa M3 YPy»,
racTpO3HTEpPO/IOrMYecKoe, Xnpypruyeckoe otaeneHue, Mhxesck, Poccna

IIEPBUYHBIN ITUITEPITIAPATVPEO3
BCAEACTBUE AAEHOMBI TAPAIIIMTOBUAHOI
SKEAE3bI: KAMHUYECKOE HABAIOAEHUE

A.E. Shklyaev', A.M. Khisamutdinova*’, A.G. Bessonov?,
O.V. Muravtseva?, A.V. Kobelev?, S. N. Styazhkina'

'— Izhevsk state medical Academy, Izhevsk, Russia
2— Republican clinical hospital, gastroenterological Department, Izhevsk, Russia

Primary Hyperparathyroidism
Due to Parathyroid Adenoma:
Clinical Case

Pe3oMe
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Abstract

Primary hyperparathyroidism (PGPT) is an endocrine disease characterized by excessive secretion of parathyroid hormone (PTH) in upper — normal or
elevated blood calcium levels due to primary parathyroid gland pathology (osch). Primary hyperparathyrosis, depending on the clinical manifestations,
can occur in the normocalcemic, mild and manifest form. This article presents a clinical case of the development of the manifest form by the type
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of visceral disorders. Which appeared in the form of pathology of the gastrointestinal tract. This form of the disease is an indication for surgical

treatment and further correction of calcium-phosphorus metabolism.
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Introduction

Primary hyperparathyroidism (PHPT) is an endo-
crine disease characterized by excessive secretion
of parathyroid hormone (PTH) in patients with abnor-
mal or elevated blood calcium levels due to primary
pathology of parathyroid glands. PHPT is manifested
by a multisymptomatic clinical presentation involving
various organs and systems in the pathological process,
which leads to a significant decrease in the quality of life,
disability of patients, and increased risk of premature
death [2].

Depending on the severity of clinical symptoms,
there are normocalcemic, mild and manifesting types
of PHPT [1]. Depending on the variety of lesions in vari-
ous systems and organs, the manifesting type is charac-
terized by an intense clinical picture of bone lesions and/
or visceral disorders and the risk of hypercalcemic crisis.

Damage to the gastrointestinal tract (GIT) is found
in half of patients with PHPT. Patients have complaints
of anorexia, constipation, nausea, flatulence, and weight
loss. Gastric and/or duodenal peptic ulcers develop in
10-15% of cases, pancreatitis — in 7-12%; pancreatoli-
thiasis and pancreatic calcinosis are less frequent [2]. The
development of a gastric ulcer in cases of hypercalcemia
is associated with increased secretion of gastrin and
hydrochloric acid, which returns to normal after removal
of parathyroid adenoma. The course of the gastric ulcer
in cases of PHPT is characterized by a more intense
clinical picture (frequent exacerbations with severe pain,
perforations are possible) than in cases of a gastric ulcer
caused by other factors. In this clinical case, we will
observe the manifestation of the visceral type of disease,
which is characterized by gastrointestinal lesions.

Case report

Patient K., 49 y.0., female, was admitted to the Gas-
troenterology Department on October 16, 2019 with
complaints of severe general weakness, nausea during
daytime, and vomiting bile up to four times a day (with

relief), bitter taste in the mouth. There were no abdomi-
nal pains at the time of admission. Stool is formed, “pel-
let-like”, sometimes with blood streaks, regular, up to
three times a day (sometimes every other day), without
mucus. No appetite. No skin itching. Low-grade body
temperature occasionally in the evening. Fast satiation.
Chewing within normal. Swallowing and food passage
through the esophagus within normal.

The patient considers herself ill since 2015 when she
wasincidentally diagnosed with cholelithiasis (CL) during
an ultrasound examination (US) of abdominal organs;
no treatment was carried out. She started experiencing
occasional aching pains in the epigastrium at night; she
received outpatient treatment (proton pump inhibitor
(omeprazole) with a positive effect). In 2015, there were
three exacerbations; the patient was treated on an outpa-
tient basis (omeprazole) with improvement. There were
no GIT complaints until 2019. Worsening since Feb-
ruary 2019, in the form of constant aching pain in the
right upper quadrant, worsening at night. The patient
took a non-steroidal anti-inflammatory drug (NSAID)
up to several tablets per day. After two weeks, she visited
a local therapist, was treated on an outpatient basis with
a positive effect (proton pump inhibitor (omeprazole).
In May 2019 — relapse of abdominal pain, again stopped
by conservative treatment. At the beginning of August
2019 — relapse of pain; on August 16, 2019 a laparo-
scopic cholecystectomy was performed. Two days after
discharge, the patient experienced repeated vomiting
and epigastric pain; she was hospitalized with a diagno-
sis of “postcholecystectomy syndrome”, was discharged
with improvement. On October 4, 2019, she was again
hospitalized for repeated vomiting bile and epigastric
pain. The patient received treatment (infusion therapy,
antiemetics, antibacterial therapy, proteolysis inhibitors,
enzymes, proton pump inhibitors) with a slight improve-
ment (less frequent vomiting, pain syndrome subsided).
Considering persistent complaints, cancer alertness,
weight loss of 20 kg over the past two months, the patient
was transferred to the Gastroenterological Department
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of the First Republican Clinical Hospital (Izhevsk) for
examination and treatment.

Objectively on admission: general condition is satis-
factory. Clear consciousness. Active position. Asthenic
body type, hypotrophy (BMI 21.0 kg/m?). Skin is pale,
dry, of normal temperature, decreased turgor. Nails
and hair are dull and brittle. Atrophic limb muscles.
No peripheral edema. Respiratory rate 16 per minute.
Vesicular breathing in the lungs, no rales. Regular heart
rhythm with HR 84 per minute. Heart tones are clear.
Rhythmic pulse of satisfactory filling. BP 100/70 mm Hg
on both arms. Tongue is moist, with dense yellow fur.
Abdomen of normal shape. On palpation, soft, pain-
ful in epigastrium and Shofar zone. Liver does not
protrude from the edge of costal arch. Size according
to Kurlov 11 x 8 x 7 cm. Gallbladder removed. Spleen
not palpable. Kidneys not palpable. No CVA tenderness
on percussion.

Laboratory and diagnostic test results

On admission on October 16, 2019: WBC —
7.47 x 10°/1, RBC — 2.80 x 10'¥/1, hemoglobin — 85 g/I,
platelets — 232 x 10°1, ESR — 26 mm/h. Total pro-
tein — 56.7 g/l, albumin — 31.71 g/l, alpha, globulins —
2.72 g/1 (1.4-3.0); alpha, globulins — 5.43 g/1 (5.6-9.1);
beta, globulins — 4.43 g/l (5.4-9.1); beta, globulins —
2.96 g/1(3.2-6.5); gamma globulins — 9.45 g/1 (8.1-17.0);
urea — 3.41 mmol/l, creatinine — 68.53 umol/l, alkaline
phosphatase (ALP) — 697.18 U/l, gamma-glutamyl-
transpeptidase (GGT) — 20.94 U/ml (7.0-32.0), aspar-
tate aminotransferase (AST) — 9.3 U/I, alanine amino-
transferase (ALT) — 5.30 U/I, sodium — 138.00 mmol/l,
potassium — 3.00 mmol/l, glucose — 5.68 mmol/l,
lipase — 16.78 U/l (0.0-60.0), alpha-amylase —
37.86 U/l (25.0-94.0), total bilirubin — 6.84 pmol/l,
direct bilirubin — 2.20 pmol/l. Prothrombin index
(PTI) — 95.0%; prothrombin time — 13.9 seconds;
fibrinogen — 2.64 g/l; activated partial thromboplastin
time (APTT) — 26.4 seconds.

Considering anemia, blood tests for serum iron,
vitamin B,, and folic acid were performed. Folic acid
deficiency component of anemia was diagnosed (folic
acid — 4.94 nmol/I (6.0-39.0)).

Urinalysis: specific gravity — 1004; pH — 6.5; pro-
tein — 0.1 g/1; glucose — 2.8 mmol/l; WBC — 0; RBC —
0; bacteria — 0. Urine amylase — 86.4 U/1 (10.0-500.0).

Fecalysis: macroscopic examination — formed,
brown, occult blood (++++); digestible muscle fibers +;
indigestible fiber ++; neutral fat +. Stool culture for
opportunistic flora: no growth of typhoid-paratyphoid-
dysenteric bacteria was found.

Fibrogastroduodenoscopy (FGD) was performed:
indirect signs of pancreatic pathology. Significant
reflux — gastroduodenitis. Biliary duodenogastric
reflux grade 3. Rough cicatricial-ulcerative deformation
of duodenal bulb. Achalasia cardiae. Chronic reflux-
esophagitis. Erythematous papillitis, moderate.

According to the biopsy — chronic atrophic gastritis
of mild activity. Focal colonic metaplasia.

Colonoscopy: endoscopic signs of ischemic coli-
tis in erosive stage, with damage to the blind, ascend-
ing, transverse, descending, sigmoid colon. Ileocecal
valve dysfunction. Histological study revealed a pic-
ture of chronic nonspecific colitis with areas of stromal
edema, reactive proliferation of glandular crypt epithe-
lium, presence of neutrophil accumulations in the lumen
of separate crypts, activity grade 1-2.

According to abdominal ultrasound, there were
signs of diffuse changes in pancreatic parenchyma, with
increase in size due to body and tail; calculus of left
kidney.

Angiography of abdominal aorta and its branches
to exclude ischemic origin of total erosive colitis: no data
for stenotic-occlusive pathology of abdominal vessels
were obtained.

On day 12 of therapy, negative clinical changes
were observed (vomiting increased to 4-5 times a day)
along with increase in alkaline phosphatase level to
837.0 mmol/l. In order to stop vomiting, a selective
5HT3 receptor antagonist was prescribed (ondansetron
8 mg/day).

Schwartz test revealed decompensated pyloric steno-
sis and slow passage of the contrast agent through the
small intestine. Consultation with surgeon: at the time
of examination, data for decompensated pyloric-bulbar
stenosis are doubtful; no absolute indications for surgical
treatment.

Considering persistent multiple vomiting, the daily
dose of ondansetron was increased to 16 mg per day,
potassium chloride was added to correct electrolyte
disorders.

On day 18 of treatment, vomiting increased to
10 times a day, irrespective of food intake. To exclude the
central origin of vomiting, magnetic resonance imag-
ing (MRI) of the brain was performed: atrophic process
of brain substance was revealed. Consultation with neu-
rologist: no data for focal neurological pathology at the
time of examination.

A multidisciplinary team meeting was held in con-
nection with the negative changes; it was decided
to adjust infusion therapy, monitor daily urine, review
the pituitary gland on brain MRI, review adrenal glands
on abdominal CT, perform ultrasound of the thyroid
gland, blood test for calcium, thyroid hormones (thyroid
stimulating hormone (TSH), free triiodothyronine (T
free thyroxine (fT,)), parathyroid hormone.-

Test results: TSH — 0.745 ulU/ml (0.4-5.5), free T, —
14.5 pmol/l (9.0-23.0), PTH — 2048 pg/ml (9.5-75.0 pg/
ml), calcium — 2.53 mmol/l (2.10-2.55), phosphorus —
2.03 mmol/l (0.87-1.45). Ultrasound of thyroid and
parathyroid glands revealed signs of parathyroid ade-
noma located on the back border of the lower pole on the
right; the structure of the thyroid gland echographically
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with slight changes. Consultation with endocrinologist:
the patient was diagnosed with «primary hyperparathy-
roidism, adenoma of parathyroid glands», surgical treat-
ment is recommended.

The following treatment was performed in the Gastro-
enterology Department: infusion therapy, antispasmod-
ics, enzymes, H, blockers, antimicrobials (metronida-
zole, rifamixin), glucocorticoids, selective 5HT3 receptor
antagonist (ondansetron), bismuth agents, folic acid,
anti-inflammatory (mesalazine), laxatives, gastroprotec-
tors, and enteral nutrition.

During the patients stay in the Gastroenterol-
ogy Department, laboratory parameters improved
slightly: WBC — 8.73 x 10%1, RBC — 3.59 x 10/,
hemoglobin — 107 g/, platelets — 234 x 10°/1, alka-
line phosphatase — 478.74 U/l, lipase — 11.24 U/],
alpha-amylase — 23.36 U/L

In connection with the diagnosed primary hyper-
parathyroidism with underlying parathyroid adenoma,
which caused indomitable vomiting with secondary
water-electrolyte disorders, the patient was transferred
to the Surgical Department for surgical treatment
of parathyroid adenoma.

On November 20, 2019, a right-sided parathyroid-
ectomy was performed. According to biopsy results,
no neoplasm elements were found.

The postoperative period was characterized by a
significant decrease in levels of hemoglobin, calcium,
potassium (laboratory test results from November 25,
2019: WBC — 7.80 x 10%/1, RBC — 2.04 x 10'%/1, hemo-
globin — 59 g/l, platelets — 140 x 10°, total calcium —
1.37 mmol/l; potassium — 2.73 mmol/l).

Transfusion of RBC concentrate was performed, with
positive effect. The decrease in calcium level to less than
1.9 mmol/l was an indication for intravenous adminis-
tration of calcium gluconate [1]. After three days, blood
calcium level increased to 2.25 mmol/l, along with the
improved general state of the patient. Conservative
treatment in the Surgical Department: infusion ther-
apy, calcium gluconate, RBC concentrate, alfacalcidol.
On day 14 after surgical treatment, the wound healed
by primary intention, scar is competent. The patient was
discharged for outpatient treatment.

Final clinical diagnosis: Primary hyperparathyroid-
ism with adenoma of the right lower parathyroid gland
(condition after right-sided parathyroidectomy), gastro-
intestinal type, newly diagnosed, complicated by gas-
tropathy in the form of indomitable vomiting, secondary
erosive-ulcerative enterocolitis with symptoms of tran-
sient dynamic small bowel obstruction. Nutritional defi-
ciency grade 2. Water-electrolyte disorders of moderate
severity. Background disease: Chronic biliary-dependent
pancreatitis, parenchymal type, recurrent course, dys-
peptic form, exacerbation phase. Exocrine pancreatic
insufficiency grade 1. Postcholecystectomy syndrome
(condition after laparoscopic cholecystectomy due

to cholelithiasis from August 16, 2019). Duodenal ulcer,
newly diagnosed, remission phase. Cicatricial deforma-
tion of the duodenal bulb with compensated pyloric-bul-
bar stenosis. Urolithiasis.

Diet recommendations (calcium-, potassium-rich)
were given on discharge. Limited physical activity for
2-3 months. Alfacalcidol + calcium carbonate (0.25 pg
+ 500 mg) — 2 capsules in the morning and 1 capsule
in the evening. Control of complete blood count, total
and ionized calcium.

Discussion

In the presented clinical case, the patient suffered
from nausea, indomitable vomiting, and epigastric pain
persisting after cholecystectomy due to cholelithiasis.
The treatment prescribed to relieve chronic biliary-
dependent pancreatitis had no effect. During examina-
tion of the patient, parathyroid adenoma was found.
Clinical manifestations corresponded to the picture
of the visceral type of primary hyperparathyroidism,
which was an absolute indication for surgical treatment.
Surgical treatment is the most radical and effective
method of managing this pathology [3]. The postopera-
tive period can be characterized by hypocalcemia (up
to 50% of cases), which is caused by long suppression
of the normal function of parathyroid glands by active
parathyroma, postoperative edema of the remaining
parathyroid glands, or by “hungry bone” syndrome
[2]. During the postoperative period, serum calcium
level in this patient dropped to 1.37 mmol/l, which was
an indication for intravenous administration of calcium
gluconate [2]. The patient was discharged with a signifi-
cant improvement during follow-up by a local therapist
and endocrinologist, with recommendations to con-
tinue taking calcium and the active form of vitamin
D on an outpatient basis.

Conclusion

The diagnosis of primary hyperparathyroidism with
visceral signs is a challenging task for physicians of most
specialties. Timely diagnosis and surgical treatment can
significantly improve the prognosis and patient’s quality
of life. Analysis of clinical cases that are difficult to diag-
nose is important to improve the effectiveness of pri-
mary care physicians since they can bring the experience
of clinical treatment of patients with rare pathologies
into their practice [5].

Bknap aBTopoOB:

Bce aBTOPbI BHEC/IM CYILLeCTBEHHBIN BKNAZ, B NOArOTOBKY paboThl, POUM
1 0406punv GrHaNbHYIO BEPCUIO CTaTbk Nepes ny6anKaLvei

A.E. LLknses (ORCID: https://orcid.org/0000-0003-4479-508X): pas-
pa6oTka KoHLenuum — GopMnUpoBaHue naen; GopMyNNPOBKa KNIOUEBbIX

uenei v 3agay. MoAroToBKa U pefaKTUPOBaHMe TEKCTa — COCTaB/eHMe

79



80

ANALYSIS OF CLINICAL CASES

The Russian Archives of Internal Medicine @ Ne 1 e 2021

4YepHOBMKa PyKOMUCH. YTBEPK/EHMEe OKOHYaTe/IbHOro BapuaHTa — npu-
HATVE OTBETCTBEHHOCTM 3a BCe acneKTbl paboTbl, LLe/IOCTHOCTb BCEX Ya-
CTel CTaTbM 1 ee OKOHYaTe/bHbIN BapUaHT.

A.M. XucamytgmHosa (ORCID: https://orcid.org/0000-0001-8482-
7336): pa3paboTKa KOHLEMNUMWN — pasBUTUE K/IHOYEBbIX LIENeN W 3a4au.
MpoBeaeHne nccnegoBaHna — c60p AaHHbIX, @HaM3 U UHTeprpeTaLms
MoJIyYeHHbIX JaHHbIX. [10ArOTOBKa M peaKTVpoBaHWe TEKCTa — COCTaB-
JleHVe YepHOBYKa PYKOMUCH, yHacTHe B HAYYHOM Au3aliHe. YTBepAeHne
OKOH4YaTenbHoro BapVIaHTa — I'IPI/IHFITVIe OTBETCTBEHHOCTU 3a BCe acnekK-
Tbl paboTbl, Le/IOCTHOCTb BCEX YacTel CTaTbM U ee OKOHYaTe/IbHbIN Ba-
PUWaHT.

A.T. BeccoHoB: pa3paboTKa KOHLLeNLUMK, NOATOTOBKa U peJjakTpoBaHue
TEeKCTa, pecypcHoe obecrneyeHne UCCEA0BaHMSA, YTBEPKAEHMNE OKOHYa-
Te/NIbHOTO BapuaHTa — MPUHATME OTBETCTBEHHOCTU 3a BCE acreKTbl pa-
60Tbl, LIe/IOCTHOCTb BCEX YacTel CTaTby U ee OKOHYaTe/IbHbIN BapuaHT
O.B. MypaBueBa: paspaboTKa KOHLenuuu, NOAroTOBKa U pPeAaKTUpo-
BaHME TEKCTa, PecypcHoe obecreyeHWe WCCNef0BaHUsA, YTBEPXKAEHUE
OKOHYaTe/IbHOro BapuaHTa — MPUHATUE OTBETCTBEHHOCTU 3a BCE acnek-
Tbl PaboTbl, LIE/IOCTHOCTb BCEX YacTell CTaTbU U ee OKOHYaTe/lbHbIi Ba-
pyaHT

A.B. Ko6enes: paspaboTka KOHL,eNLum, NoAroToBKa U peakTypoBaHue
TEKCTa, pecypcHoe obecrneyeHne UCCeA0BaHMA, YTBEPKAEHNE OKOHYa-
Te/IbHOrO BapuaHTa — MPUHATE OTBETCTBEHHOCTU 3a BCe acreKTbl pa-
60Tbl, LIe/IOCTHOCTb BCEX YacTell CTaTbi M ee OKOHYaTe/IbHbIN BapuaHT
C.H. CraxkkuHa: pa3paboTKa KOHLIeNLWM, MOAroTOBKa U peAaKTupo-
BaHMe TEKCTa, pecypcHoe obecreyeHWe WCCNe0BaHUsA, yTBEpXAeHWe
OKOHYaTe/IbHOro BapMaHTa — MPUHATUE OTBETCTBEHHOCTU 3a BCE acrnek-
Tbl paboTbl, LIe/IOCTHOCTb BCEX YacTel CTaTbU U ee OKOHYaTe/lbHbIi Ba-

puaHT

Author Contribution:

All the authors contributed significantly to the study and the article, read
and approved the final version of the article before publication

A.E. Shklyaev (ORCID: https://orcid.org/0000-0003-4479-508X):
concept development — formation of an idea; formulation of key goals
and objectives. Preparation and editing of the text — drafting of the
manuscript. Approval of the final version — taking responsibility for all
aspects of the work, the integrity of all parts of the article and its final
version

A.M. Khisamutdinova (ORCID: https://orcid.org/0000-0001-8482-
7336): concept development — development of key goals and objectives.
Research — data collection, analysis and interpretation of the data
obtained. Preparation and editing of the text — drafting of the manuscript,
participation in scientific design. Approval of the final version — taking
responsibility for all aspects of the work, the integrity of all parts of the
article and its final version

A.G. Bessonov: development of the concept, preparation and editing of
the text, resource support of the research, approval of the final version-
taking responsibility for all aspects of the work, the integrity of all parts of
the article and its final version

O.V. Muravtseva: concept Development, drafting and editing text,
resource support of the research, the approval of the final option — taking
responsibility for all aspects of the work, the integrity of all parts of an
article and its final version

A.V. Kobelev development of the concept, preparation and editing of the
text, resource support of the research, approval of the final version-taking
responsibility for all aspects of the work, the integrity of all parts of the
article and its final version

S.N. Styazhkina: development of the concept, preparation and editing of
the text, Resource support of the research, approval of the final version-
taking responsibility for all aspects of the work, the integrity of all parts of

the article and its final version

Cnucok autepatypbl/ References:

1. [epos UN.M., MenbHunyeHko A, Mokpsbiwesa H.I. n gp.
MepBUYHBIN rMNepnapaTMpeos: KAVHWKA, AMAarHOCTUKA,
anddepeHymanbHan AMarHoCTrKa, MeTOAbl Ie4eHNS.
Mpo6aeMbl dHAOKpUHONOT UK. 2016; 62(6): 40-77.
doi: 10.14341/probl201662640-77.

Dedov I.I., Melnichenko G.A., Mokrysheva N.G. et al. Primary
hyperparathyroidism: the clinical picture, diagnostics,
differential diagnostics, and methods of treatment. Problems
of Endocrinology. 2016; 62(6): 40-77. doi: 10.14341/
probl201662640-77 [In Russian].

2. Turner )., Gittoes N., Selby P. Society for Endocrinology Clinical
Committee. SOCIETY FOR ENDOCRINOLOGY ENDOCRINE
EMERGENCY GUIDANCE: Emergency management of acute
hypocalcaemia in adult patients. Endocrine Connections.

2016 Sep; 5(5): G7-G8. doi: 10.1530/ec-16-0056.

3. Bilezikian J.P., Khan A.A., Potts |.T. Jr; Third International
Workshop on the Management of Asymptomatic Primary
Hyperthyroidism. Guidelines for the management of
asymptomatic primary hyperparathyroidism: summary statement
from the third international workshop. ] Clin Endocrinol Metab.
2009; 94(2): 335-339. doi:10.1210/jc.2008-1763.

4. Witteveen J.E., van Thiel S., Romijn J.A. et al. Therapy of
endocrine disease: Hungry bone syndrome: still a challenge in the
post-operative management of primary hyperparathyroidism:
a systematic review of the literature. Eur ] Endocrinol.

2013 Feb 20; 168(3): R45-53. doi: 10.1530/EJE-12-0528.

5. LknsaeBA.E., CeméHoBbix E.A., leHncoBa H.FO. Bo3MoXHOCTH
NleYeHuns AeKOMMNeHcaLMmM XpOHNYECKOW AblXaTeIbHO M
He0CTaTOYHOCTU Ha GpoHE MOPEMAHOTO OXKMPEHUS
(knuHMYeckoe HabaoaeHue). AHeBHUK KasaHcKoi
MeAULUHCKOM WwKonbl. 2018; 4(22): 135-139.

Sklayev A.E., Semenovykh E.A., Denisova N.Yu. Possibilities of
treatment of the decompensation of chronic respiratory insuffi
ciency againstthe background of morbid obesity (clinical case).
Dnevnik Kazanskoi Meditsinskoi Shkoly. 2018; 4(22): 135-139

[In Russian].




