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Pesiome

OProcrnupoMeTpusl UCIONb3YeTCs AJII OLeHKM MepyoNepalyOHHOTO MPOrHO3a Y MalMeHTOB Pa3lIMYHbIX BO3-
PaCTHBIX I'PYIIIT; TPAJMULIMOHHO OLIeHMBAIOTCS [TOKa3aTell, 3apercTpMpoOBaHHbIe Ha MYKe BbITTOTHEHMS HaTPy3KN.
IocTuskeHMe MMKOBBIX MIOKa3aTeseil B XOfe UCCIeOBaHMs MOKET ObITh 3aTPYLHEHO Y jTrofieit crapiie 60 jiet, ume-
I0IIMX KOMOPOUIHYIO TIATOMIOTHIO, B CBSI3U C YeM aKTyaJbHBIM SIBJISIETCS] M3ydeHMe TTOITOPOrOBbIX MTOKa3aTesnei,
3aperMCTPUPOBAHHBIX B [TPOLiecce BBITIOTHEHNSI HAarPy304HOT0 TeCTMPOBAHMS U MX IMHaMUKU. BbUl IpoBezieH pe-
TPOCTIeKTUBHbIN aHA/IN3 KIMHUKO-aHAMHeCTUYeCKMX JaHHbIX U MokasaTeseit aprocupometrpun 100 maimeHTOB
(cpemuuit Bospact (68,0 + 2,6) roga), IVIAHOBO OTIEPUPOBAHHBIX B 06beMe JIO6IKTOMMM 110 ITOBOAY paKa Jerkux
IT cragyuu. [IpOrHOCTMYECKM 3HAYMMBIMM B OTHOLIEHMM PUCKA PA3BUTHSI TIEPUOII€PAULIOHHBIX OCTIOKHEHMT ObLIU
ClefyonMe oKa3aTean 3procIMpoMeTpU: YPOBEHD MOTPe6IeHNsT KUCTOPOJa U PacXof, SHEPTUM Ha BCEX ITa-
rax TMpOBeJeHNsT IPTOCIIMPOMETPUM, HAUMHAS C ITala aJanTalyy; JMHaAMIKa CHVDKEHWST CepleyHoro Bbibpoca
B II€pPBbIe MUHYThI HATPY3KM; YPOBEHb aHadpOOHOT0 nopora (All); MHIEKC IbIXaTeJIbHOTO pe3epBa Ha BCEX Tarax
MpOBeleHNs UCCIefOBaHMSI.

AKTVYAJIBHOCTb. MeTonuka 3procriMpoMeTpuy IIPUMEHSIETCS ISl OIIeHKYM TOJIePAHTHOCTY K (GM3MYecKoil Ha-
rpyske, nuddepeHIManbHOM IMarHOCTUKM OJBIIIKYM, BbISIBAEHUS He BepuUGUIMPOBAHHOI paHee MaToIOTUU
CepIeyHO-COCYIMUCTOI U IbIXaTeJbHOI CUCTeM, OIL[eHKM IMpeforepalOHHOrO CTaTyca MalleHTa, a Takxke UC-
MOJTb3YEeTCsI B COCTaBe KOMILIeKca IMporpaMM peabuanTanyn. He6aaronpusiTHBIM TPOTHOCTUYECKMM (haKTOPOM
CUMTaeTCsl HallMuMe CUMHIPOMA CTapyecKoil acTeHMUM M acCOIMMPOBAHHBIX TepuaTpUUeCcKUX CMHAPOMOB, HO CTe-
MeHb UX BIMUSHUSI TPeOYyeT yTOUHEeHUSI. B TO ke BpeMsi afjanTalOHHbIe Pe3ePBbI U, KaK CJIE[CTBUE, CTIOCOOHOCTh
K TOAepsKaHUI0 TOMeoCTasa B YUIOBUSX BO3MEVICTBUS CTPeccOBOro GaKkTopa MHAMBUIYATbHBL B CBSI3U € 3TUM
Hapsiy C HaIMYMeM CUMHIPOMa CTApYecKoil acTeHuy HeoOXOOMMO YUMTHIBATH BO3PACTHYIO SKM3HECIIOCOGHOCTD.
LleHHOCTb MPUMEeHeHMUs SPTOCIUPOMETPUN IJIsl JI0fell CTapliMX BO3PACTHBIX TPYII 3aK/II04aeTcss B OJHOBpe-
MEHHOJ1 OlleHKe GOJIBIIIOr0 KOMMYeCcTBa apaMeTpoB paboThl KapAMOPECITMPATOPHOTO 3BeHa 1 MeTabomMYecKoro
npoduiIst B yCIOBUSX CTAHAAPTU3MPOBAHHOM HArpy3Ku. sl OTpe/ieieHNst TIepuoTepaioHHOrO MPOrHo3a Tpa-
IUIVOHHO OIIEHMBAIOTCS TaKMe TapaMeTpbl, KaK YPOBEeHb MOTPeGIeHNsT KUCTOPOoAa Ha MUKe Harpy3ku u Ha All,
BEHTU/ISILIVIOHHBIN S9KBUBAJIEHT I10 YITIEKUCIOMY rasy. M3ydyeHye MOAIOPOTrOBbIX [TOKa3aTesell, 3aperncTpupoBaH-
HBIX B ITpoliecce BbITIOJIHEHNS] HATPY30YHOTO TECTMPOBAHMS, M UX IMHAMMUKMY SIBJISIETCSI aKTyaIbHBIM, T. K. y JIIOZIe
crapiie 60 JieT, UMeIIIMX KOMOPOUIHYIO MAaTOMOTHIO, TOCTVKeHE TIMKOBBIX ITOKa3aTeNeil B X0/ie UCCIeI0BaHMs
MOKeT ObITh 3aTPYJHEHO.

IIEJIb VICCIIEJOBAHMS. BoisiBieHue 0co6eHHOCTEN (U3MOMOTMYECKUX Peakumii mpy KapauopecnupaTopHoOit
Harpy3Ke y Jifofieit OKMUIoro Bo3pacTa.

MATEPHAJIBI 1 METO/JBI. Boin npoBeieH peTPOCHEKTUBHBIN aHA/IN3 KIMHUKO-aHAMHECTUYeCKMX TaHHBIX
¥ TI0Ka3aTeseil SProcnupoMeTpPUM MalyeHTOB, 006CIeIOBaHHbIX Ha 0a3e OHKOJIOTMUYECKOTO OTmeneHus N2 4
(TopakanbHOoe oThenenne) CaHkT-Iletep6yprckoro [IepBOro rocygapCTBEHHOTO MEAUIMHCKOTO YHUBEPCUTETA
M. A. I1. [TaBnoBa. KpurepnusiMmu BKIIOUEHMSI B MCCIeqoBaHMe ObIIN: TIOXKMUIION BO3PaCT, HAIM4YMe TaHHBIX KOM-
IUIEKCHOM Trepuatpuyeckoii oueHku (KI'O), BOSMOXXHOCTb BBIIIOHEHUS 3PTOCIIMPOMETPUM Ha BEJIOIProMeTpe
10 CTaHIAPTU3UPOBAHHOMY IIPOTOKOJIY C PaMIIOBOI HArpy3Koii, OTCYTCTBUE abOCOTIOTHBIX MPOTUBOIIOKA3aHMI
K BBITIOJTHEHVIO HATPy30YHOTO TECTUPOBAHMS, HaM4Me TO6POBOIBHOTO MHGOPMUPOBAHHOTO COMIACKUS Ha TIPO-
BeZleHMe uccaenoBaHus. Becero B mcoiemoBaHue 6buto BKIOUeHO 100 YesoBeK, CpefHMIT BO3PACT COCTaBUJI
(68,0 £ 2,6) roma (84 MykuMHbI, 16 XeHIMH). Bce manyeHTbl ObIIM [UIAHOBO TOCIUTAIM3MPOBAHbI B OTHENe-
HMe B CBSI3U C HAIMYMEM paka jerkux II craguu Ajist BHITIOMHEHNST TIAaHOBOIA omepali B 06beMe JI069KTOMUMN.
IIpoBOAMANCH OLIEHKA HaJIMUMSI XPOHUUECKOV coMaTudeckoii maronornu, KI'O, saprocnmpomeTtpusi (rpegormnepa-
LIMOHHO), aHaJIM3 0COGEHHOCTEN TeUeHNs TTEPUOTIePALIIOHHOTO MePUoa.
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PE3VJIBTATBI. Cunapom crapueckoit acrenuu (CA) mo pesynbratam KI'O 6ol BbIsIBIEH Y 39 % MalMeHTOB,
y 29 % ob6cnenyeMbIx HabI0anach mpeacteHusi. Bce manueHThl MMeNM IMIIEPTOHMYECKYI0 601e3Hb, Y 28 %
6buTa BepubuuMpoBaHa nieMuueckas 6one3us cepaia (MBC), y 64 % — xpoHuveckast 06CTpyKTUBHast 60/1e3Hb
Jierkux. Y manyeHToB ¢ cuHgpomoM CA GbM OTMeUeHbl 60jiee HU3KMe 3HaYeHNsT, XapaKTepu3yIoliye YpOBeHb
notpe6aenus: kucinopona (p = 0,02) u pacxon sxHepruu (p = 0,05) Ha Bcex sTamax MPOBEIEHNS] SPTOCIUPOME-
TpUM, HAYMHAS C Tama aJanTtauuy (BpaujeHne renaneii 6e3 Harpy3ku), B cpaBHeHNUM ¢ nanueHtamu 6e3 CA.
V nauneHToB, umeBmux CA M mpeacTeHNIO, Ha HayaJIbHOM 3Talle MCCaenoBaHMs (B ITepBble MUHYTHI HArpys3-
KI) OTMEUYEHO CHIDKEHME CepIeuyHOro Beibpoca Ha 15-25 % (6osee BbhipaxkeHHOe pu Hanuuuu CA), KoTopoe
He KOPPeIMpoBajo C KIMHUKO-aHAMHECTUUYeCKUMM JaHHbIMU O Hanuyuu VBC wiyu KIMHUYECKU 3HAUYMMOIL
XPOHUYECKON CepIeuHoii HeLoCTaTOuHOCTH. Takke oTMeueHO 6oyee paHHee qocTiokeHue All y manyueHToOB
¢ cuaapomomM CA B cpaBHeHMMU € TalMeHTaMu ¢ mpeactenuein (p = 0,02) u maryeHTaMu, He UMEBUIVMMU JAHHBIX
repuatpmuueckux cuHIpomoB (p = 0,0006). YpoBeHb Harpy3ku st moctmskeHus All cocraBun (42,5 = 4,6) Br,
(56,2 £ 3,4) Bt u (62,3 + 2,9) Bt coorBeTcTBeHHO. HedaTtasbHble OCIOKHEHMS, aCCOLIMMPOBAHHbBIE C OII€PATHUB-
HBbIM BMeLIATeIbCTBOM, ObUIM 3adMKCUPOBAHBI Y 14 % MalMeHTOB, IeTaJbHbIX CXOJ0B He Haboaanock. [pu
aHaIM3e Pe3yabTaTOB 3PTOCIMPOMETPUM BBISIBJIEHO CTATUCTUUECKM 3HAUMMOE TOBbIIIeHMEe YPOBHS MHIEKCa
JIbIXaTeJIbHOTO pe3epBa Ha KaskJOM J3Talle BBIITOJIHEHNUS MICCIeIOBaHMS Y BCeX MaleHTOB, MMeBIINX IepuoIie-
palMOHHbIe OCIOKHEHMS (UYBCTBUTEIbHOCTD JAHHOTIO MapaMeTpa cocraBmia 66,7-91,7 %, cnenuduuHocts —
64,2-88,0 % B 3aBUCMMOCTH OT dTalla BbIIIOJHEHMS] HaTPY3KN).

3AKJ/IIOUYEHME. [Toka3saTeyn, 3aperMCTpUpPOBAaHHbIE HA HAavyaJbHBIX 3TArax BbIMIOJIHEHUS IPTOCIIUPOMETPUN,
MOTYT MMeTh 3HAUMMYIO IIPOTHOCTUYECKYIO LIEHHOCTbH JJIS1 OLleHKM a[JalTallIOHHOTO MOTeHII1ana Opranu3Ma
MMaIMeHTOB MOXWIOTO BO3pacTa.

KiroueBbie (JIOBa: 5ProCiypoOMeTpust; TIOXKMIION BO3PACT; aJanTallIOHHbII IIOTeHIIMAI.
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Abstract

Ergospirometry is used to assess the perioperative prognosis in patients of different age groups, and traditionally,
the indicators recorded on the peak of the exercise are evaluated. Achieving peak values during the study may
be difficult for people over 60 years old with comorbid pathology, and therefore it is important to study the dynamics
of the subthreshold values recorded during stress testing and the dynamics of their changes. A retrospective
analysis of clinical and anamnestic data and ergospirometry parameters was performed in 100 patients (mean
age (68.0 = 2.6) year) who underwent planned lobectomy for stage II lung cancer. The following ergospirometry
indicators were prognostically significant in relation to the risk of perioperative complications: the level of oxygen
consumption and energy consumption at all stages of ergospirometry, starting from the adaptation stage; the
dynamics of a decrease in cardiac output in the first minutes of exercise; the level of the anaerobic threshold; index
of respiratory reserve at all stages of the study.

BACKGROUND. The ergospirometry technique is used to assess exercise tolerance, differential diagnosis
of shortness of breath, detection of previously unverified pathology of the cardiovascular and respiratory systems,
assessment of the patient's preoperative status and rehabilitation measures. The presence of frailty and associated
geriatric syndromes is considered an unfavorable prognostic factor, but the degree of their influence requires
clarification. At the same time, it is necessary to take into account that adaptive reserves and, as a result, the
ability to maintain homeostasis under the influence of a stressful factor are individual. In this regard, along with
the presence of frailty syndrome, age-related viability must be taken into account. The value of ergospirometry for
older people lies in the simultaneous assessment of a large number of parameters of the cardiorespiratory link and
the metabolic profile under standardized load conditions. To determine the perioperative prognosis, parameters
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such as the level of oxygen consumption at the peak of exercise and at the anaerobic threshold, and the ventilation
carbon dioxide equivalent are traditionally evaluated. Achieving peak values during the study may be difficult
for people over 60 years old with comorbid pathology, and therefore it is important to study the dynamics of the
subthreshold values recorded during stress testing and the dynamics of their changes.

OBJECTIVE. Identification of the features of physiological reactions during cardiorespiratory stress in elderly
people.

MATERIALS AND METHODS. A retrospective analysis of clinical and anamnestic data and ergospirometry
indicators of patients examined at the oncological department No. 4 (thoracic department) of St. Petersburg
A. P. Pavlov First State Medical University was carried out. The criteria for inclusion in the study were: elderly age,
the availability of comprehensive geriatric assessment data, the possibility of performing ergospirometry on a
bicycle ergometer according to a standardized ramp exercise protocol, the absence of absolute contraindications
to performing exercise testing, and the availability of voluntary informed consent to conduct the study. A total
of 100 people were included in the study, the average age was (68.0 = 2.6) year (84 men, 16 women). All patients
were admitted to the department as planned due to the presence of stage II lung cancer in order to perform
a planned lobectomy operation. An assessment of the presence of chronic somatic pathology, a comprehensive
geriatric assessment, preoperative ergospirometry, and an analysis of the features of the perioperative period were
performed.

RESULTS. Frailty syndrome was detected in 39 % of patients, and prefrailty was observed in 29 % of the subjects.
All patients had hypertension, 28 % had ischemic heart disease, and 64 % had COPD. Patients with frailty
syndrome showed lower values characterizing the level of oxygen consumption (p = 0.02) and energy consumption
(p = 0.05) at all stages of ergospirometry, starting from the stage of adaptation (pedaling without load) compared
with patients without frailty. In patients with frailty and prefrailty, there was a decrease in cardiac output by 15—
25 % at the initial stage of the study (in the first minutes of exercise), more pronounced in the presence of frailty,
which did not correlate with clinical and anamnestic data on the presence of coronary artery disease or clinically
significant chronic heart failure. There was also an earlier achievement of the anaerobic threshold in patients with
frailty syndrome with patients with prefrailty (p = 0.02) and patients without these geriatric syndromes (p = 0.0006).
The load level to achieve the anaerobic threshold was (42.5 £ 4.6) W, (56.2 £ 3.4) W and (62.3 £ 2.9) W, respectively.
Nonfatal complications associated with surgery were reported in 14 % of patients, and no deaths were observed.
The analysis of ergospirometry results revealed a statistically significant increase in the level of the respiratory
reserve index at each stage of the study in all patients with perioperative complications (sensitivity of this
parameter was 66.7-91.7 %, specificity was 64.2-88.0 %, depending on the stage of exercise).

CONCLUSION. The indicators recorded at the initial stages of ergospirometry may have significant prognostic
value for assessing the adaptive potential of the body of elderly patients.

Keywords: ergospirometry; advanced age; adaptive potential.
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