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SEARCHING FOR ASTHENIC SYNDROME MARKERS IN ELDERLY AND OLD

AGE PATIENTS WITH ACUTE CHOLECYSTITIS
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The population of our planet is constantly aging, and every year there are more and more elderly patients.
However, regardless of the primary pathology with which the patient goes to the medical institution, people of this
age category have several concomitant pathologies that significantly affect treatment results. One of the influential
factors is the syndrome of senile asthenia, which is currently quite studied, but there are still no reliable markers, and
the main searches are actively continuing.

The work is based on diagnosing markers of acute and chronic inflammatory processes in elderly and senile
patients. The total number of patients was 60 (100.0%). To conduct the study, we included 30 (50.0%) patients who
were examined in the polyclinic of this hospital and in whom no acute surgical pathology was detected — group A.
The basis of the work included 15 (25.0%) patients with acute cholecystitis and the detected syndrome of senile as-
thenia - group B and 15 (25.0%) patients with acute cholecystitis without the syndrome of senile asthenia — group C.
In all 60 (100.0%) patients, senile asthenia syndrome was diagnosed using the Edmonton Freil scale chosen by us.
Based on the analysis of literature data and our research, to find reliable markers of senile asthenia, we analyzed the
value of the total number of leukocytes in the blood; C-reactive protein and interleukin 6 were also included in the
study.  Our research has determined that IL-6 and CRP levels can be markers of chronic and acute inflammation in
asthenic syndrome in elderly patients. In the acute inflammatory process due to cholecystitis in asthenic syndrome in
elderly patients, the degree of growth of CRP and the absolute number of lymphocytes is determined by the degree

of growth of IL-6 as a primary marker of aging.

Key words: senile asthenia, cholecystitis, interleukin 6, C-reactive protein.

Connection of the publication with planned re-
search works.

This work is part of the research work of the Depart-
ment of General Surgery and Postgraduate Surgical Ed-
ucation of Zaporizhzhia State Medical University on the
topic: “Perioperative treatment of elderly and senile pa-
tients”, state registration number 0117U006955.

Introduction.

One of the main conditions associated with the aging
process, which should be considered as part of the co-
morbid complex, is senile asthenia [1]. The pathophys-
iology of senile asthenia is characterized by a steady
decrease in physiological reserves and a violation of
homeostasis mechanisms, which are more pronounced
than in the usual aging process, which leads to subclini-
cal dysfunction of various organs and systems. The influ-
ence of a stressful agent (for example, a disease) turns
a “subclinical” state into a “clinical” disease with subse-
guent adverse consequences [2, 3, 4, 5].

Senile asthenia as a standard phenotype and clini-
cally significant prognostic predictor was proposed and
tested in 2001 [6]. Asthenic syndrome is characterized
by the presence of such conditions as sarcopenia, de-
creased endurance, hand muscle strength, walking
speed and level of physical activity. When combining
three or more of the listed criteria, it is possible to con-
clude about the presence of senile asthenia, and if less,
about preasthenia.

Although the concepts of senile asthenia and comor-
bidity are not identical, it is still believed that there is
a pathogenetic connection between them [7, 8]. There-
fore, in modern recommendations on polymorbidity, it is
proposed to evaluate elderly patients with concomitant
pathology for senile asthenia [9]. There are no reliable
signs of senile asthenia, as they are all non-specific. This

explains the presence of various scales developed by
various authors to confirm this syndrome [10].

To date, the analysis of the conducted studies con-
firms that timely and accurate assessment of senile as-
thenia risk markers in emergency abdominal surgery and
beyond will improve the perioperative treatment of el-
derly and senile patients [10].

The aim of the study.

To determine markers of senile asthenia syndrome
among indicators of chronic and acute inflammation in
elderly and senile patients with acute cholecystitis.

Object and research methods.

The work is based on diagnosing markers of acute
and chronic inflammatory processes in elderly and se-
nile patients undergoing diagnosis and treatment at the
Municipal non-commercial enterprise “City Hospital
of Emergency and Rapid Medical Care” of the Zapor-
izhzhia City Council. The total number of patients was
60 (100.0%), aged from 60 to 89 years, the average age
of the sample was 69.66+7.30 years. By gender, women
predominated — 48 (80.0%). The requirements of Good
Clinical Practice (ICH E2(R6) GCP) and the Declaration
of Helsinki of the World Medical Organization were ob-
served during the study. All patients provided voluntary
informed consent to participate in the study before any
procedures.

To conduct the study, we included 30 (50.0%) pa-
tients who were examined in the polyclinic of this hospi-
tal and in whom no acute surgical pathology was detect-
ed —group A. The basis of the work included 15 (25.0%)
patients with acute cholecystitis and the detected syn-
drome of senile asthenia — group B and 15 (25.0%) pa-
tients with acute cholecystitis without the syndrome
of senile asthenia — group C, fig. 1. In all 60 (100.0%)
patients, senile asthenia syndrome was diagnosed using
the Edmonton Freil scale [11].
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(26.73+3.91 and 16.97+2.05 mm/h,
respectively, p=0.0072, U=267.0),
which indicates the development
of acute inflammation due to cho-
lecystitis.

Leukogram indicators of a group
of elderly patients with acute cho-
lecystitis and asthenic syndrome
(group B) coincided with similar
indicators of cholecystitis patients
without asthenic syndrome (group
A): the development of leukocy-
tosis (14.77+1.49 G/I) with a shift
in the blood formula “ to the left”

25.00%

Figure 1 — Division of patients into groups.

Based on the analysis of literature data and our re-
search to find reliable markers of senile asthenia, we an-
alyzed the value of the total number of blood leukocytes
(reference values 4.0-9.0 G/I), the leukocyte formula and
the erythrocyte sedimentation rate (ESR), reference val-
ues for people over 50 years old: men — 0-20.0 mm/h,
women — 0-30.0 mm/h. Blood analysis was done using a
hematology analyzer Mythic 18, “Orphee S. A" (Switzer-
land). C-reactive protein (CRP) — reference values < 5.0
mg/| and interleukin 6 (IL-6) reference values of 1.2-3.7
pg/ml are also included in the study. This analysis was
performed using a Synergy HT Spectrofluorometer (Bio
Tek, USA) 570 nm.

Statistical processing of data was performed using
STATISTICA 13.0 application programs, TIBCO Software
inc. (License JPZ8041382130ARCN10-J) and MICROSOFT
EXCEL 2013 (License 00331-10000-00001-AA404) using
non-parametric analysis methods: the Mann-Whitney
(U) test for unrelated groups and the Wilcoxon (T) test
for related groups. A statistically significant result was
considered if p<0.05.

Research results.

All patients were assessed for general condition and
definition of senile asthenia syndrome at the stage of
hospitalization (ambulatory examination — group A),
and blood sampling was also performed at that time to
search for markers of senile asthenia before the start of
surgical treatment. The obtained results of the analyzes
are presented in the table.

When analyzing the indicators of the leukogram of
the group of examined elderly patients with cholecysti-
tis without asthenic syndrome (group C), it is possible to
notice the development of leukocytosis (13.28+1.6 G/I)
with a shift of the blood formula “to the left” (the level of
band neutrophils is 10.8+ 1.85%) against the background
of a significant increase in ESR compared to group A

(the level of band neutrophils is

13.13+2.23%) against the back-

ground of a significant increase in ESR compared to

group A (27.2743.58 and 16.97+2.05 mm/h, respec-

tively, p=0 .0086, U=321.0). These indicators did not

reach significant differences between groups B and C,
p=0.2932, U=372.6, fig. 2.

Comparison of the absolute number of lymphocytes
in patients in the group of patients with cholecystitis on
the background of asthenic syndrome significantly exag-
gerated the similar indicator in patients without acute
inflammation (2.29+0.17 and 1.51+0.13, respective-
ly, p=0.0023, U= 287.5) and the group of patients with
cholecystitis without asthenic syndrome (2.29+0.17 and
1.75+0.15, respectively, p=0.0034, U=345).

When evaluating the results of CRP indicators, we
determined an excess of both indicators in the group
of patients without surgical pathology with asthenia —
group A. Still, these increases were not identical to what
happened in the groups of patients with acute cholecys-
titis (B and C). Thus, when comparing indicators between
patients with asthenia — A and B, a significant increase
was found in group B (57,495.81 and 151.474+7.93 mg/|,
respectively, p=0.0008, U=231.0). At the same time, as in
the group of patients with acute cholecystitis without as-
thenic syndrome, we also observed a significant increase
in the level of CRP — 81.31%+6.12 mg/I in comparison
with the group of patients without acute inflammation
(group A), p=0.0030, U=345.0.

CRP is used in clinical practice with ESR as an indica-
tor of inflammation, but it is a sensitive but nonspecific
indicator of systemic inflammation. Its level increases in
various pathological conditions, so it cannot be used as
a marker of asthenic syndrome against the background
of an acute inflammatory process.

The level of IL-6 in the group of elderly and senile
patients with cholecystitis without asthenic syndrome
(group C), although it exceeded the upper limit of the

Table — Results of analysis by groups

Band Segmented IL-6 L, tot.
el 5 5 neutrophils| neutrophils : M it pg/ml g/l
Siggp A 7,44+0,64 | 16,97+2,05 |0,46+0,28| 4,73+0,46 | 69,1+1,32 |19,67+1,31|5,97+0,66|57,49+5,81(122,99+8,17(1,51+0,13
S:Cngp B 14,77+1,49| 27,27+3,58 [0,27+0,12|13,13+2,23| 65,47+2,92 |116,13+2,27|4,8+0,59 (151,47+7,93(129,22+7,94(2,29+0,17
g:ggpc 13,28+1,6 | 26,73%£3,91 0,4+0,16 | 10,8+1,85 | 67,33+2,73 | 15,4+2,33 |14,93+1,03(81,31+6,12| 36,02+5,41 |1,75+0,15
More than 50
years ;
Norm 4-9,g/l | Men:0-20 | 05,% | 16,% | 4772,% | 19-37,% | 3-11,% |<5,0, mg/I|0-7,0, pg/mi| 1237
indicators . g/
Women: 0-30
mm/hour
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norm, was significantly lower com- | 5,
pared to groups A and B, fig. 3.
Considering fig. 3, a significant
difference in the level of IL-6 can be
distinguished between the groups
of patients with asthenia (A and B)
compared to those without asthe-
nia (C) — p=0.0009, U=224.0. Dif- | 15
ferences in value between groups
A and B were not found, p=0.2519, | 10
U=372.0, which indicates the spec-

7,44

ificity of this indicator as a marker | A3

of chronic inflammation in asthenic .
0

25

20

syndrome in elderly and senile pa-
tients.
Discussion of research results.
When analyzing the leukogram

Group A

16,97

27,27 26,73

14,77
13,13 13,28
I I I 10]8
GroupB Group C

®m Leukocytes mBand neutrophils  m ESR

indicators of the group of examined
elderly and senile patients with as-

Figure 2 — Indicators of the general blood analysis of the studied groups.

thenic syndrome without surgical | 140
pathology (group A), no deviations
from the standard indicators for this

120
age group were found, but the IL-6 | 1%
and CRP levels are more than ten | g
times higher than the upper limit
of the norm. This phenomenon can |

122,99

be explained by the fact that IL-6 is | 40
one of the main signaling pathways

associated with aging and chronic 2

diseases. The increased level of IL-6 0

Group A

129,22
36,02
: ! ?
Group B Group C

in blood serum most likely reflects
age-related pathological processes
that develop over decades even in
practically healthy people [12, 13].

Interleukin 6 negatively affects aging processes, so it
is often considered a reliable marker of functional de-
cline, a predictor of morbidity and mortality in old age
[14, 15, 16]. Levels of IL-6 in the blood correlate with the
development of senile asthenia, deterioration of phys-
ical performance, loss of muscle strength, reduction of
cognitive abilities, neurological and oncological diseases
[17, 18]. The physiological role of IL-6 has been studied
mainly in the context of acute-phase reactions, although
more and more information is accumulating about the
central role of this cytokine in the pathogenesis of chron-
ic inflammatory bowel diseases, rheumatoid arthritis,
and various oncological processes, including colon can-
cer [19]. During inflammation, IL-6 promotes activation
of T-lymphocytes and differentiation of B-lymphocytes,
modulates the synthesis of acute phase proteins (C-re-
active protein and fibrinogen), induces other manifesta-
tions of acute inflammation (in particular, fever, anorex-
ia, activation of the hypothalamic-pituitary-adrenal axis)
[20, 21]. Therefore, an increase in the level of CRP in the
blood of elderly and senile patients is probably a direct
consequence of an increase in the level of IL-6 in devel-
oping chronic inflammation, namely senile asthenia syn-
drome [22].

Significant differences were observed in the indica-
tors of patients without acute inflammation (group A)
and in the group with cholecystitis without asthenic
syndrome (group B) for IL-6 and CRP. Presumably, these
discrepancies are related to the biological effects of IL-6
against the background of asthenic syndrome during
acute inflammation: activation of T-lymphocytes and dif-

Figure 3 — Value of IL-6 level by group.

ferentiation of B-lymphocytes, activation of the synthe-
sis of acute phase proteins (CRP). There is a positive cor-
relation between these indicators. In the control group
of subjects, the correlation coefficient between the IL-6
level and the absolute number of lymphocytes reached
a value of 0.3; in the group of patients with cholecystitis
without asthenic syndrome — 0.15; in the group of pa-
tients with cholecystitis with asthenic syndrome —0.21.
The correlation coefficient between the level of IL-6 and
CRP in the group of patients with cholecystitis without
asthenic syndrome was equal to 0.16; in the group of pa-
tients with cholecystitis with asthenic syndrome —0.11.

Thus, IL-6 and CRP levels can be markers of chronic
and acute inflammation in asthenic syndrome in elderly
patients. In the acute inflammatory process due to cho-
lecystitis in asthenic syndrome in elderly patients, the
degree of growth of CRP and the absolute number of
lymphocytes is determined by the degree of growth of
IL-6 as the main marker of aging.

Conclusions.

1. The total number of leukocytes, ESR and the level
of band neutrophils in both groups of patients with cho-
lecystitis significantly exceeded the indicators of the
control group of subjects, but these indicators did not
differ significantly between the two groups of patients
with cholecystitis (without asthenic syndrome and with
it) p=0.2932, U=372.6. Leukogram indicators and ESR
can be used as markers of inflammation, but they have
low informativeness in determining the degree of tissue
damage in asthenic syndrome in elderly and senile pa-
tients.
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2. CRP level indicators in both groups of patients with
cholecystitis significantly exceeded the indicators of the
group of patients without acute inflammation, but this
increase was uneven. Thus, with acute cholecystitis
without asthenic syndrome, the CRP level increased by
41.4%, while with cholecystitis against the background
of asthenic syndrome, this increase was by 163.5%,
p=0.0008, U=231.0.

3. The level of IL-6 in patients with cholecystitis
without asthenic syndrome was significantly lower than
in the group of patients without acute inflammation
against the background of senile asthenia (36.02+5.41
and 122.99+8.17, respectively, p=0 .0009, U=224.0)
and then in the group of patients with cholecystitis on
the background of asthenic syndrome (36.02+5.41 and
129.22+7.94, respectively, p=0.0007, U=219.0). This in-

DOI 10.29254/2077-4214-2024-2-173-205-213

dicator can be reliably used as a marker of senile asthe-
nia in emergency abdominal surgery.

4. The absolute number of lymphocytes in patients
in the group of patients with cholecystitis on the back-
ground of asthenic syndrome significantly exceeded the
similar indicator of the control group (2.29+0.17 and
1.51+0.13, respectively, p=0.0023, U=287, 5) and groups
of patients with cholecystitis without asthenic syndrome
(2.2940.17 and 1.75%0.15, respectively, p=0.0034,
U=345).

Prospects for further research.

Searching for senile asthenia syndrome markers,
studying their impact, and determining the effective-
ness of diagnostic scales will help include this syndrome
in diagnostic and treatment protocols, improving the ef-
fectiveness of treatment of elderly and senile patients in
emergency abdominal surgery.
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NOLWYK MAPKEPIB ACTEHIYHHOIO CUHAPOMY Y OCIb NMOXHUNOro TA CTAPEYHOIo
BIKY 3 TOCTPUM XONELUCTUTOM

3anopisbKui gepKaBHUi meguKo-papmaLeBTUUHUIA YHiBepcuTeT (M. 3anopixKika, YKpaiHa)
em_de@ukr.net

HaceneHHa Hawoi naaHemu 6e3ynuHHO cMapiwae, ma 3 KOXHUM POKOM 8ce binbuie cmae nayieHmis noxusno20
i cmapeyozo 8iKy. OOHAK, He 38X at0YU HO OCHOBHY MAMO/I0Rit0, 3 AKOK X80pPi 38epmaemasca 00 Med3aKnady, y ocib
0aHoI 8ikosoi kamezopii npucymHi pAad cynymHix namosnoeil, o 3Ha4HUM YUHOM BMAUBAOMb HA pe3yanbsmamu
NiKy8aHHA. OOHUM 3 8M1/UB0BUX (hAKMOpPi8 € CUHOPOM cmapevoi acmeHii, AKUll Ha cb0200Hi documb AKMUBHO
8UBYAEMbCA, A€ wje Hemae 00CMOBIPHUX MAPKepis, 0 OCHOBHI MOWYKU OKMUBHO MPOO0BHYHOMbCA.

B ocHosy pobomu roknadeHo 0ia2HOCMUKY MapKepie 20Cmpo20 Ma XPOHIYHO20 3anasabHO20 npouyecy y
nayieHmie noxus020 ma cmapeyozo 8iky. 3a2asbHA KinbKicme nayieHmis ckaana 60 (100,0%). Ana nposedeHHs
docnidxceHHA Hamu byno ekatoyeHo 30 (50,0%) nayieHmis, ujo NPoxoouau obcmexeHHs y NoAiKAIHIUi OaHOI niKapHi
ma 8 AKuUX He bys10 suAsneHo 20cmpoi XipypeiuHoi namosnoeii — epyna A. B ocHogy 3 pobomu skao4eHo 15 (25,0%)
X80PUX 3 20CMPUM XOAEUUCMUMOM ma 8UsA8AeHUM CUHOPOMOM cmapeyvoi acmeHii —epyna B ma 15 (25,0%) xeopux
3 eocmpum xoneyucmumom 6e3 cuHOpomy cmapeyoi acmeHii — epyna C. B ycix 60 (100,0%) nayieHmie cuHopom
cmapeyoi acmeHii diaeHocmysasca 3a 0ornomMo2or subpaHoi Hamu wikaau Edmonton Freil.

Ha ocHosi aHanizy nimepamypHuUx 0aHUX Ma 8/10CHUX 00CAIOHEHb 0718 MOWYKY 00CMOBIPHUX MapKepie cmapeyoi
acmedii HaMmu 6ys10 NPOAHANI3080HO 3HAYEHHA 3020/bHOI KislbKocmi nelikoyumie Kposi, maKox< y 00CAi0HeHHA
skto4eHo C— peakmusHuli 6inok ma iHmepneliKiH 6.

Ha ocHosi nposedeHo020 00cCniOieHHA Hamu 6yn0 8U3HAYEHO, WO MAPKepamMu XPOHIYHO20 mMa 20CMpPo20
3anasneHHA Npu acmeHiyHoMy CUHOPOMI y NayieHMie Moxumao20 8iKy Moxyms 6ymu noKasHuKu pieHsa I/1-6 ma CPb.
lMpu 2ocmpomy 3anaabHOMy Poyeci BHACMIOOK Xoaeyucmumy npu acmeHiYyHOMY CUHOPOMI Yy NayieHmig Moxusno20
8iKy cmyniHb 3pocmarHa CPb ma abconromHoi Kinekocmi nimgoyumise obymosneHuli cmyneHem 3pocmaHHA 1/1-6
AK 20/108H020 MAPKEPA CMAPIHHSA.

Knrouoei cnosa: cmapeva acmeHis, xoneyucmum, iHmepnelkiH 6, C-peakmugHuli 6inok.

38’A30K ny6niKauii 3 Nn1aHOBMMMU HayKOBO-A0CNIA-
HUMU poboTamu.

[aHa poboTa € YacTMHOK HayKOBO-AOCAIAHOI po-
60TM Kadeapw 3aranbHOI Xipyprii Ta nicnsannaomHol
XipypriYHoOi OCBiTM 3aN0Opi3bKOro Aep*KaBHOro mMeguyHo-
ro yHiBepcuteTy Ha Temy: «lepuonepauiiHe NikyBaHHA
NaLEHTIB MOXMAOro Ta CTapeyvoro Biky», N2 aep»aBHOI
peectpauii 0117U006955.

Bcryn.

OOHUM i3 OCHOBHMX CTaHiB, acoLilMOBaHUX 3 NpoLe-
COM CTapiHHA, AKe CNig, po3rnAfaTH B paMKax Komopbia-
HOro KOMMJIEKCY, € cTapeya acTeHia [1]. MaTodisionoria
CTapeyoi acTeHii XapaKTepPU3YETLCA CTINKUM 3HUMKEHHAM
¢disionoriyHnx pesepBiB Ta MNOPYLIEHHSAM MeXaHi3MiB

romeocTtasy, AKi 6inblWw BUpaXKeHi, HiXX NpU 3BUYaNHOMY
npoueci CTapiHHA, Wo NPM3BOANUTb A0 CYOKNIHIYHOI guC-
byHKUii pi3HMX opraHiB i cuctem. Bnams cTpecopHoro
areHTa (Hanpwknag, XBopobun) NepeTBopOE «KCyBKAIHIY-
HUIM» CTaH Ha KAiHIYHE» 3aXBOPHOBAHHA 3 HAaCTYMHUMM
HeCnpuATAMBUMM Hacnigkamu (2, 3, 4, 5].

CTtapeya acTeHist K CTaHAAPTHUI peHOTUN Ta KAiHiY-
HO 3HAYYLWMWA MPOrHOCTUYHMI MNpeanKkTop byB 3anpo-
NOHOBaHWUI Ta nepeBipeHuit y 2001 p. [6]. AcTeHiyHUN
CUHAPOM XapaKTepU3YETbCA HAABHICTIO TAKMUX CTaHIB, AK
CapKOMeHiA, 3HUKEHHA BUTPUBANOCTI, CUAN M’A3IB KUC-
TeW, WBUAKOCTI xoabbn Ta piBHA Gi3MYHOT aKTMBHOCTI.
Mpu nNoegHaHHI TpboX i Binblue NnepepaxoBaHUX KpuTe-
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