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Pe3rome

Ki1roueBbIM KOMIIOHEHTOM IIPaBUJIBHOTO JICYEHUA NAMeHTOB C pa3/IMThIM BTOPUYHBIM IIEPUTOHUTOM
(PBII) siBJisieTcst HYyTPUTUBHASA NOAepsKKa. [I0MCK IPOCTOTO U JOCTYIIHOI'O METO[a OLEHKU CyTOYHOH I10-
TpeOHOCTH B 9HEPTUH Y ITUX OOJIBHBIX SIBJISIETCS aKTYaIbHOMN IPOOJIEMOIA.

Ile1b HccIeqOBAHUA: OTIEHUTH TOYHOCTD OIIPeieIeHH s 9HepreTrudeckoil morpedHocTu nokosi (REE) pac-
YEeTHBIMU YPABHEHUAMU Yy nTariueHTos ¢ PBIL.

MaTrepuaJjibl 1 METObI. XapaKTepUCTHUKA UCCIeJ0BaHNUA — IPOCIEKTUBHOE, OJHOLIEHTpOBOe. Kpurepun
Br/IoueHus1 — PBII B oTaesenuu nuTeHcuBHOH Tepanuu. Cpopmupoasu 3 rpymnmnsl. B 1-10 Boiiu Bee na-
IUEHTHI (1=61), BO 2-10 — OOJIbHBIE TOJBKO Ha CAMOCTOSTEILHOM AbIXaHUHU (11=29), B 3-10 — IallMeHThbI Ha
HUCKyCCTBeHHOU BeHTUIANMM Jerkux (MBJI) (n=32). dTajmoHHOe ollpeiesieHre dHepreTuyecKoy NoTpebHoCTU
noxos (REE) npoBoguiu ¢ moMonIbio MeToa HenpsiMoit kajopuMerpuu (HK) anmaparom VIBJI ¢ Mopysiiem
MOHUTOpUHTra MeTabosnaMma. [ls1 mporaosa REE ncrop30Baiu 6 pacyeTHBIX ypaBHEHUI: YMHOKEHE He-
aJILHOM Macchl TeJia Ha 25 (MT,,X25); yMHOKEHKE ¢axkTHUECKOU Macchl Tes1a Ha 25 (MTQ)XZS) ;J. A. Harris, E
Benedict (HB); HB c monpaBounbiM koadduruentom 1,25 (HBX1,25); C. Ireton-Jones, 1992 (IJ); moguduka-
uus Penn State, 2003 (PS). Cratuctrueckyio o0paboTKy MaTepuasia IpoBeJIH C IOMOIIBIO TaKeTa IIPOrpaMMm
SPSS. Hynesyto runoresy orsepranu npu p<0,05.

Peayarsrarbl. REE y OosbHbIX ¢ PBII, onpenesnennas ¢ momouibio HK, cocraBusna 25,78+1,37
KKaJs1/Kr/cyT. [IporuocTudeckasi TOUHOCTh pacyeTHbIX ypaBHeHuU Ipu cpaBHeHuu ¢ HK y manuenTos 2-i
U 3-¥i rpyIn, COTBETCTBEHHO, ObLIA: JIs MT,,, %25 —30% u 0%; nist HB — 36,7 1 9,9%; myist HBX1,25 — 49,9
u 45,5%; njis 1] — 51,8 u 53,2%; nus MT¢><25 — 63,4 u 60,6%, 15 PS — 42,4% TOJIBKO /151 TAaIlTUEHTOB Ha
WBJI.

3akarouenue. HK ocraercss equHCTBEHHO TOUYHBIM criocobom onpenesenusi REE y 6osbHbIX ¢ PBIT.
Camast BBICOKas MPOTHOCTUYECKASI TOYHOCTh OblLyIa XapakTepHa ijist popmysn MTy,x25 u IJ. Camoii HUBKO#
IPOrHOCTUYECKOM TOYHOCTBIO 00/Iafanu ypasHenus: MT, X25 u HB.

Knroueswle crosa: nepumodum, ab00MUHALLHBLIL cencuc; OCHOBHOTL 0OMeH; IHepecemuuecras nompe6—
HOCMb NOKOA; pasnumoﬁ emopulmbtﬁ nepumoxrum

Summary

Nutritional support is central to prompt treatment of patients with generalized secondary peritonitis (GSP).
These patients desperately need a simple and affordable solution to evaluate their daily energy need.
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Objective: to determine accuracy of estimating the Resting Energy Expenditure (REE) in GSP patients.

Materials and methods. Study design: a prospective, single center study. The inclusion criteria: diagnosed
GSP and stay at the Intensive Care Unit (ICU). Three treatment arms were formed. The first arm included all
patients (n=61), the second arm included patients capable to breath spontaneously and adequately (n=29),
and the third arm included patients on artificial ventilation (n=32). Reference values of REE were calculated
by Indirect Calorimetry (IC) method using Engstrom Carestation Lung Ventilator and Metabolic (General Elec-
tric, USA). Six equations were used to predict REE values: Ideal Body Weight multiplied by 25 (IBWx25); Actual
Body Weight multiplied by 25 (ABWX25); J. A. Harris, E Benedict (HB); HB with corrective ratio 1.25 (HBX1.25);
C.Ireton-Jones, 1992 (I]); Penn State, 2003 equation, in modification (PS). SPSS Software Package was used for
statistical analysis of the results. The zero hypothesis was rejected at P<0.05.

Results. In patients with GSP, the REE value determined by means of Indirect Calorimetry method was
equal to 25.78+1.37 kcal/kg/day. If compared with Indirect Calorimetry results, predictive accuracy of calcu-
lation equations in the second and third arm, respectively, were as follows: IBWx25: 30 and 0%, HB: 36.7 and
9.9%, HBX1.25:49.9 and 45.5%, 1J: 51.8 and 53.2%, ABWX25: 63.4 and 60.6%, PS (as determined in patients on
mechanical ventilation only): 42.4%.

Conclusion. Indirect Calorimetry method is the only accurate way of REE evaluation in GSP patients.
ABWX25 and IJ showed the highest predictive accuracy. IBWX25 and HB had the lowest predictive accuracy.

Keywords: peritonitis; abdominal sepsis; resting metabolism; resting energy expenditure; generalized sec-

ondary peritonitis
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BBenenue

[TpakTuyecku J11000e KPUTUIECKOE COCTOS-
HHE COIIPOBOKIAETCA IOBBIIICHUEM OCHOBHOIO
obmena (00), moBbIIIasI PUCK Hemoenauus [1], a
3TO B CBOIO OU€pelb, yBEJIMYNBAET YaCTOTy MH(EK-
[IMOHHBIX OCJIOYKHEHUH, TOJMOPTraHHON HeoCcTa-
TOYHOCTH, CPOKU NTpeObIBaHMsA 00JBHBIX B CTAIIUO-
Hape U puck cMeprtu [2]. [lepekapMiinBaHue TaKKe
CBA3aHO C pa3/IMYHbIMU OCJIOKHEHUAMHU: TUIIeP-
IMKeMUEN, THIIePTPUTHIIepUIEMIEl, CTEaTO30M
TevYeHy, a30TeMUEN, TUTIepKATHIEN U TIOBBIIIEH-
HOU JIeTAaTbHOCTBIO CPEIU ITHUX MAIUEeHTOB (3, 4].

Takum o6paszom, U3OBITOK U HETOCTATOK
MUTAaHUA Y IIAaMUEHTOB B KPUTUYIECKOM COCTOSTHUN
CyILII€CTBEHHO BJIVAET Ha PE3YJIbTaThl JIeYeHUs [4].

B 3TOM KOHTEKCTE€ TOYHOE OlpejesieHue
9HepreTUYeCKO MOTPeOHOCTH IAleHTa, B COOT-
BETCTBUHU C UMEIOIINMMCA Y HEro Ha ,HaHHBIfI
MoMeHT OO, uMeeT IIepBOCTEIIEHHOEe 3HaYeHue,
TaK Kak MOJJIePsKKa MUTAaHUEM JJIA JOCTUKEHUA
ONTUMAJIbHOTO 9HEPTOCHAOKEHU SABJISAETCS BajK-
HBIM KOMIIOHEHTOM ITOJIOKUTEJIBHOT'O KJIIMHNUYe-
CKOro pesyabrara [5]. OTaJOHHBIM CHOCOOOM
oIpenieJleHUsI 9HEPreTUYecKol mOoTpedHOCTH
nokos (REE) siBsisgeTcs HenpsAAMas KaJopuMeTpus
(HK), HO He BO BCeX peaHMMAalMOHHBIX OTJeJie-
HUSAX AMEETCS BO3MOYKHOCTD €€ BbIIIOJTHEHUS.

[ITupokroe pasHooOpasme pacuyeTHHIX MPO-
THOCTUYECKUX YpaBHEHUH CBHUJIETEJbLCTBYET 00
OTCYTCTBUU YHUBEPCAJIHHON (DOPMYJIBI OTIpeesie-
HuA REE y manueHToB B KPUTUYECKOM COCTOSI-
HuU [6]. BeposaTHee BCero, 3T0 CBA3aHO C IeTepo-
FeHHOCTHI0 3a00J/IeBaHUM, MPUBOISMIUX K €r0
Pa3BUTHIO.

Takum 06pa3om, MOUCK TOUHBIX YpaBHEHNH,
nporxosupymomux REE 1151 KOHKpeTHO HO30J10-
IrU4ecKoi pOpMBbI, MaKCUMaIbHO IPUOJIHKEeHHBIX

k HK, aBasierca akryasbHOU mpobJsiemoit [7]. B

Introduction

Almost any critical condition is accompanied
by increasing resting metabolism (RM), raising the
risk of undernutrition [1], which, in turn, enhances
the incidence of infectious complications, multiple
organ failure, in-patient period, and the risk of
death [2]. Over-nutrition is also associated with var-
ious complications: hyperglycemia, hypertriclyc-
eridemia, hepatic steatosis, azotemia, hypercapnia,
and increased lethality [3, 4].

Therefore, both over- and undernutrition in
critically ill patients largely affect the outcome [4].

In this context, precise determination of pa-
tient’s energy requirement according to the pa-
tient’s RM at that time is essential because nutri-
tional support aimed at achieving the optimal
energy supply is an important component of the
positive clinical result [5]. The reference method of
determining the resting energy expenditure (REE)
is indirect calorimetry (IC), but far from every ICU
cando it.

The high diversity of calculated predicting
equations evidences an absence of a universal
formula for determining REE in critically ill pa-
tients [6], which most probably relates to het-
erogeneity of diseases leading to the critical
condition.

Therefore, finding precise equations predict-
ing REE for a particular nosology, which would be
as close to IC as possible, is a relevant issue [7].
The contemporary literature lacks data evaluating
the efficacy of most frequently used predictive
equations determining RM in patients with ab-
dominal sepsis caused by generalized secondary
peritonitis (GSP).

Purpose of the study: to determine accuracy
of predictive equations used for estimating Resting
Energy Expenditure (REE) in GSP patients.
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COBpPEMEHHOU JOCTYIHOU JuTeparype HeT NaH-
HBIX, OIIEHUBAOINX 3 (PEeKTUBHOCTh HanboJee
YacTO HCHOJIb3yeMbIX PAaCUeTHBIX YpaBHEHUH,
omnpenensomux OO y 60JIbHBIX C abJOMUHAIIB-
HBIM CETICHCOM, IPUUYUHOUN KOTOPOTO CTaJl pa3Jju-
TOU BTOpUYHBbIN nepuToHuT (PBII).

Ilesqb uccaemoBaHusi — OLIEHUTH TOYHOCThH
ornpeiesieHus 9HePTeTUYeCKOW IOTPeOHOCTH
nokoA (REE) pacueTHBIMU ypaBHEHUAMH Y IaALU-
eHTOoB C PBII.

MarepuaJ 1 MeTObI

XapakTep UCCIeNOBaHUA — MPOCIEKTUBHOE OJI-
Ho1eHTpoBOe. Kputepnuu Briaouyenus — PBII B ornesne-
HUU UHTEHCUBHOU Tepanuu. Kpurepuil UCK/IIOUeHUs —
Bo3pacT >80sieT, caxapHbIA AmabeT, JTI0ObIe COmyT-
CTBYIOIIVIE XPOHUYECKIE 3a001€BaHNS B TEPMHUHAJIb-
HOU cTaguu. Bcero B ncciieqoBanvie BRIIIOYHAIH 61 Tma-
ueHTa — 24 sKeHIUHB] U 37 My)K4YUH B BOo3pacre or 28
1o 76 qet. [lpumunaamu PBII 6611w ocTpasi KUIIeYHasS
HEINPOXOOUMOCTh (1=15), MaHKPEOHEKPO3 B CTaguH
THOUHBIX OCJIO;KHEHUH (71=8), OCTPBIN raHIPEHO3HBIN
anmneHJuInT (n=16), raHrpeHa KUIIeYHNKa B Pe3y/b-
TaTe cerMeHTapHOTo Tpombo3a (n=16), mepdopanus
KHUIIIeYHUKA (n=4), mpobonHas s3Ba Keayaka (n=1) u
OCTpPBIN TaHI'PEHO3HBbIN X0/IeUCTUT (n=1).

ITockosbKy (pusmosioruueckass LUpKagHas Ba-
puabenbHOCTh REE y mMareHToB B KPUTUYECKOM CO-
CTOSHUU OTCYTCTBYET, €€ JOCTOBEPHYIO OLIEHKY MOYKHO
npoBOIUTH B TedeHue 20-30 MuHyT ¢ nomombo HK B
JI060€e BpeMs CyToK [8]. ITasioHHOe onpenesieHne REE
nposoauau MetonoM HK ¢ ToMoIepo MoIysis MOHUTO-
puHra Metabosmama prupmsl «General Electric» amma-
paTa UCKyCcCTBEHHOU BeHTH isAIuM jerkux (MBJI) En-
gstrom Carestation, crtpana npoussonurenab USA. ¥V
nanueHToB He Ha MIBJI namepenne HK nposonwiu ¢ uc-
110JIb30BaHUEM JIULIEBOM MACKH, B PEsKUMe CaAMOCTOsI-
TeJIHOTO JIbIXaHUS C yTeUKoi He Oosee 10%, IBAKIBI B
JIeHb, IPOAOJIKUTENbHOCTBIO 30-50 MUH. [[y11 IpOTHO-
suposanusA REE ncnonb3oBany pacyeTHbIC yDaBHEHUS,
TIpeJicCTaBJIeHHBIE B Ta0JI. 1.

TA)KeCTh COCTOSTHUSA OIeHHBAIM B 0OaJjjgax IIo
mkasnaMm SOFA (Sequential Organ Failure assessment) u
APACHEII (Acute Physiology and Chronic Health Evalu-

Materials and Methods

The study design is a prospective single-center
study. The inclusion criteria were: diagnosed GSP and
stay at the Intensive Therapy Unit. The exclusion criteria
were: age >80 years, diabetes mellitus, a terminal stage
of any concomitant chronic disease. In total, 61 patients
were included in the study: 24 women and 37 men of 28
to 76 years of age. The causes of GSP were: acute intes-
tinal obstruction (n=15), necrotizing pancreatitis at a
stage of suppurative complications (n=8), acute gan-
grenous appendicitis (n=16), bowel gangrene due to seg-
mental thrombosis (1n=16), intervening bowel (n=4), per-
forated gastric ulcer (n=1), and acute gangrenous
cholecystitis (n=1).

Since there are no physiological circadian variations
of REE in critically ill patients, a reliable estimation of REE
can be done within 20-30 minutes by IC at any time of the
day [8]. The reference determination of REE was carried
out using the IC technique with the help of General Elec-
tric metabolism monitoring module of the mechanical
lung ventilator (MLV) from Engstrom Carestation (USA).
In spontaneously breathing patients, the IC measurement
was performed using a face mask in the spontaneous
breathing mode with a leakage not exceeding 10%, twice
a day, every time for 30-50 min. To predict REE, the cal-
culation equations shown in table 1 were used.

Severity was assessed based on SOFA (Sequential
Organ Failure assessment) and APACHE II (Acute Phys-
iology and Chronic Health Evaluation) scores. Three
arms were formed. The 1st included all patients (n=61),
the 27d — spontaneously breathing patients only (n=29),
and the 3¢ — the patients on MLV (n=32).

Characteristics of the arms are given in table 2 and,
as one can see from the table, they are comparable in
every indicator with the exception of mean APACHE II
score. The statistically significantly higher score in the 3rd
arm is related to respiratory failure requiring MLV in
those patients.

The statistical processing of raw data was carried
out with the aid of SPSS software. Normality of distribu-
tion of variables was determined by Shapiro-Wilk test.
The results were presented as the mean (M) with 95%
confidence interval (95% CI), or the median and quar-
tiles: Me, (Q25; Q75) depending on distribution of vari-
ables. The zero hypothesis was rejected at P<0.05.

TaGsmna 1. Y paBHeHus 1A nporHosupoBanusi REE y nanyeHToB ¢ pa3/iuThIM BTOPUYHBIM IEPUTOHHTOM.
Table 1. Equations for REE prediction in generalized secondary peritonitis patients.

Source

REE Calculation Formula, kcal/day

J. A. Harris, E Benedict (HB) [9]

Men: 13.75XBW, + 5XH - 6.8XA + 66
Women: 9.6XBW,. + 1.8XH - 4.7XA + 655

J. A. Harris, E Benedict with the correction factor (HBX1.25) [8] HBX1.25*%
Actual body weight X 25 (BW,.%X25) [10] BW,.X25
Ideal body weight X 25 (BW,4X25) BW,4x25

C. Ireton-Jones, 1992 (IJ) [11]

5XBW,. —10XA + 281,, + 292inj + 851b

Modified Penn State equation, 2003 (PS), for patients on MLV only [12]

0.85XHB + 175X T 0 + 33XMPV — 6433

Note. BW — body weight (kg); ac — actual; id - ideal; H — height (cm); A — age (years); m — for men; inj — injury; b — burn;
T max — maximal body temperature during 24 hrs.; MLV — mechanical lung ventilation; MPV — minute pulmonary ventilation
(L/min). * — increase of REE in a critical condition from 1.1 to 1.3 [8], we have chosen factor 1.25.

IIpumeuanue. Source — ucrounuk; REE Calculation Formula, kcal/day — ¢opmysna pacuera REE, kkas/cyT; men — My>KYUHBI;
women — »keHIIUHbI; with the correction factor — ¢ nonpaBouynbsIM koadduiuentom; body weight (BW) — macca Tedna, Kr;
actual (ac) — ¢axrugeckas; ideal (id) — uneansHas; modified ... equation, for patients on MLV only — mogudukarus ypas-
HEeHUs TOJbKO /151 nanuentos Ha VIBJI; H — pocTt (cM); A — Bo3pacT (1eT); m — [JIsl My»K4YUH; inj — 1pu Tpase; b — npu
oxore; T, — MakcuMaJ/bHasA TeMIeparypa Tesaa 3a CyTki; MPV — MuHyTHasA BEHTUIANNUA JIETKUX (J1/ MUH). * — IIOBBIIIEHUE
REE B kputnieckoM coctossuuu ot 1,1 mo 1,3 [8], Hamu BeIOpan koadpduruent 1,25.
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Tabsmna 2. XapaKkTepHCTHKA IPYII TAIHEHTOB C Pa3JIMTHIM BTOPHYHBIM IEPUTOHUTOM.
Table 2. Group-wise characterization of generalized secondary peritonitis patients.

Indicators Value in the groups P
1, n=61 2, n=28 3, n=32
AHACHE II Me (Q»5; Q75) 7 (5;13) 6 (4; 6) 12 (7; 14) 0.01*
Shapiro-Wilk, p 0.002 0.001 0.016 —
SOFA Me (Q,5 Q75 2(1;3) 2(1;4) 2(1;3) 0.287
Shapiro-Wilk, p 0.001 0.001 0.001 —
Age, years Me (Q,5 Q75 52 (37; 63) 43 (37, 52) 52 (46; 63) 0.83*
Shapiro-Wilk, p 0.045 0.005 0.043 —
Leukocytosis, X10°/L M, [CI] 10.14 [8.27-12.00] 10.93 [9.14-12.71] 9.45 [7.61-11.28] 0.312%*
Shapiro-Wilk, p 0.06 0.075 0.066 —
CRP, mg/L M, [CI] 174 [156-192] 159 [140-178] 185 [170-201] 0.064**
Shapiro-Wilk, p 0.253 0.149 0.103 —

Note. * — Friedman test; ** — ANOVA — cross-arm comparison between arms 1, 2, and 3.
IIpumeuanwue. /1151 Taba1. 2, 3: value in the groups — 3HaueHus B rpynmnax; age, years — Boapact, jieT; CRP — CPB. * — kpurepuit
dpunmana; * ANOVA — cpaBHeHUe MeK1y co0oii 1, 2, 3 rpyn.

ation). CopMupoBasu Tpu rpymmsl. B 1-1o Bouiu Bce
MmarueHThI (71=61), BO 2-10 — TOJIBKO O0JILHBIE Ha CAMO-
CTOSITeJIbHOM AbIXaHuu (11=29), B 3-10 — IalleHThI, KO-
TOpbIM IpoBoguu UBJI (n=32).

XapakTepuCcTUKy chOpMUPOBAHHBIX I'PYHI IIPU-
BeJid B Ta0JI. 2, U3 KOTOPOU BUAHO, YTO OHU COIIOCTA-
BHMBI ME3K/Ty COOOI IT0 BCEM ITapaMeTpam, KpoMe CpeJ-
Hero 6asia mo APACHE II. CrarucTuyecku 3Ha4MMO
OoJiee BEICOKHI Oas11 B 3-11 TPYIIIE CBSI3aH C TEM, YTO Y
9TUX 0O0JIBHBIX ObljIa IbIxaTesbHasl HEJOCTATOYHOCTD,
TpeObyomas nposeaenust 1BJI.

CrarucTuyeckyo 00paboTKy JaHHBIX ITPOBEJIU C
HCI0JIb30BaHueM nakera nporpamm SPSS. IIposepky
HOPMaJIbHOCTHU paclpeieseHus IPOBeJu C IpUMeHe-
HueMm kpurepusa [lanupo-Yuika. Pesyssrar npejcra-
BUWJIY B BUJIE CpeIHEero 3Ha4eHus ¢ 95% J0BepUTEIbHbIM
uHTepBasioM M, [Cl] uinu MeauaHsl ¢ KBapTUiIsAMUA Me,
(Q25; Q75). Hysesyto runoresy orsepraJu npu p<0,05.

Pe3yabTaThI ¥ 00Cy:KI€HUE

Cpennue 3uauenus REE, onpeneneHHbie ¢
nomomiplo HEK, craructhnyeckn 3HA4YUMO He
OTJINYAJINCh MEXKAY co00it B cpopMUPOBAHHBIX
Hamu rpynmnax (tab. 3). IIpu nepecdyere Ha MT,,
ObLIM TIOJTyYEeHBI CJIeNyIOIIUe Pe3yJIBTaThI:
25,78+1,37 xkaja/Kr/cyr B 1-ii rpynrme;
25,23+1,45 kkaJsa/kr/cyT — Bo 2-i1 u 26,98+1,16
KKaJs/Kr/cyT — B 3-11, KOTOpbIe TaKKe CTaTUCTHU-
YeCcKd 3HAYUMO He OTINYaJINCh MEXAy co0oi
(p=0,362). CorytacHO NpenbIOyLIIUM HCCJIef0oBa-
HUSIM, CyTOYHasI IOTPeOHOCTh B 9HEPTUH, B IIEpe-
pacuere Ha KujorpamMm MT, y manyeHTOB B Kpu-
THYECKOM  COCTOSIHUM  ObLIa  IPUMEPHO
aHajsiornuHo# [13]. BHe 3aBUCUMOCTH OT criocoda
omnpenesienusi REE, B rpynne 6o/1bHbIX Ha VIBJI oHa
ObLTa GOJIbIIIEe, YeM y TAIMEHTOB Ha CaMOCTOSI-
TEJIbHOM JIbIXaHWU, XOTS 3TU OTJIUYHS OBLIN CTa-
TUCTUYECKU He 3HAUYUMbIMHU (Ta0J1. 3).

M3BecTHO, YTO CUCTEMHO-BOCIIAJIUTEIbHASA
peaknus sIBJIsieTCsl KII0YeBbIM (DAKTOPOM B ITyC-
KOBOM MexaHu3Me (hOpMUPOBAHUS HEKAPIUOTEH-
HOT'0 OT€Ka JIETKNX, pa3BUTHE KOTOPOI'O IPUBOAUT
K HapyHmIeHUI0 (PYHKIIUU BHEIIHEro bIXaHUs,
TUNOKCUM U TpebyeT nmpoBenenue VBJI, ator ke

Results and Discussion

There was no statistically significant differ-
ence in REE determined by IC in the arms formed
(table 3). The following findings were obtained on
conversion to BW,: 25.78+1.37 kcal/kg/day — in
the 1st arm; 25.23+1.45 kcal/kg/day — in the 2nd
arm, and 26.98+1.16 kcal/kg/day — in the 3 arm.
No statistically significant differences between
groups were found (P=0.362). According to earlier
studies, the daily energy expenditure converted to
BW kg in critically ill patients was approximately
the same [13]. Regardless on the method of deter-
mining REE, it was higher in patients on MLV vs.
spontaneously breathing patients, though that dif-
ference was not statistically significant (table 3).

It is known that the systemic inflammatory re-
sponse is the key factor in the mechanism triggering
non-cardiogenic pulmonary edema resulting in ex-
ternal respiration dysfunction and hypoxia and re-
quiring MLV; a pathological process of the same type
modifies REE. It can be assumed that high REE val-
ues in the patients on MLV are associated with a sig-
nificant inflammation. This is supported by a trend
to higher CRP concentration in the patients on MLV
compared to spontaneously breathing patients:
185+15 mg/Lvs. 159+19 mg/L, though the difference
was not statistically significant either (table 2).
Therefore, in GSP patients, daily REE does not de-
pend on their breathing — spontaneous or MLV.

To identify the formulas, the results of which
are maximally close to the reference’ method of de-
termining REE, we compared mean figures ob-
tained by IC against the results of predictive equa-
tions (table 4). It turned out that in the 1t arm,
BX1.25 with the correction factor and BW,, 25 were
the closest to the ‘reference’ method. The result ob-
tained by those formulas in the 1%t arm was not sta-
tistically different from the reference IC method.
Further analysis showed that the regularity discov-
ered was due to the 2"d arm only, i. e. due to spon-
taneously breathing patients. In the patients on
MLYV, there was no statistically significant differ-
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TaGumiza 3. REE y 60/TbHBIX € pa3IUTHIM BTOPHYHBIM IIEPUTOHUTOM, OIIPeieIeHHAsI HEMPSMOM KaJIOpUMeTpHeH

H pacyeTHbIMH ypaBHEHUAMMU.

Table 3. REE determined by indirect calorimetry and calculation equations in patients with generalized secondary

peritonitis.
REE Determination Method Value in the groups P
1, n=61 2, n=28 3, n=32

IC M, [CI] 2017 [1808-2226] 1912 [1688-2135] 2124 [1959-2288] 0.344**
Shapiro-Wilk, p 0.163 0.145 0.062 —

HB Me (Q,5; Q75) 1578 (1382;1785) 1552 (1279; 1852) 1578 (1434; 1664) 0.476*
Shapiro-Wilk, p 0.016 0.001 0.043 —

HBX1.25 Me (Qz5; Q75) 1972 (1727;2231) 1940 (1625; 2315) 1972 (1792; 2080) 0.476*
Shapiro-Wilk, p 0.016 0.001 0.043 —

BW, <25 Me (Qa5; Q75) 1950 (1750; 2100) 1875 (1625; 2200) 2000 (1875; 2075) 0.260*
Shapiro-Wilk, p 0.047 0.005 0.041 —

BW,4X25 Me (Q,5; Q75) 1601 (1425;1764) 1560 (1312;1560) 1601 (1470; 1651) 0.389*
Shapiro-Wilk, p 0.001 0.001 0.011 —

I Me (Q,5; Q75) 2429 (1883; 2544) 2429 (1883; 2544) 2349 (1882; 2499) 0.733*
Shapiro-Wilk, p 0.008 0.001 0.041 —

PS Me (Qu5; Q75 — — 1909 (1710; 2070) -
Shapiro-Wilk, p — — 0.005 —

Note. * — Friedman test; ** — ANOVA — cross-arm comparison between arms 1, 2, and 3.
IMpumeuanwue. /{51 Tad.1. 3, 5: REE Determination Method — crioco6 onpenesienusi REE. *— kpurepuit @punmana; ** — ANOVA —

CpaBHEHHe Me)XIy co0o 1, 2, 3 rpym.

Ta6samma 4. CpaBHeHHe MeToAOB onpeaesieHns1 REE pacueTHRIMH ypaBHEHH MY U HENIPSIMO# KaJlopuMeTpHuei

(T-xpurepuii BuIKokcoHa).

Table 4. Comparison of REE determination by calculation equations versus indirect calorimetry (Wilcoxon rank

sum test).
Groups ICvs

HB HBX1.25 BW, X25 BW;4%<25 I PS
1 <0.001 0.057* 0.068* <0.001 0.01 —
2 <0.001 0.991* 0.567* 0.001 0.07 —
3 <0.001 0.008 0.020 <0.001 0.254* 0.01

Note. * — there is no statistically significant difference from IC.

Hpnme‘{aﬂne. * — HeT CTaTUCTUYECKHU 3HAYNMOI pasHuIlbl C METOJOM HK.

TUIIOBOU MATOJIOTHYECKUH TTPOIECC MOTUMPUITU-
pyet REE. MOXHO Ipen0/I0KUTh, YTO BBICOKUE
3navyenuda REE y nanuenTos Ha BJI cBA3aHbl €
BBIpQ)KEHHBIM BocIiasieHneM. [ToareepskaeHneM
3TOTO CYKUT OoJsiee BhICOKas KoHreHTparusi CPb
y 60osbHBIX HA IBJTI — 18515 Mr/J1, UeM y marueH-
TOB HA CAMOCTOSITEJIbHOM IbIXaHUM — 159+19
MT/JI, XOTSI 9TU OTVIMYMS TaK sKe He HOCUJIU CTaTH-
CTUYECKY 3HAYMMOU pas3HuIlpl (tTadu. 2). Takum
oOpasoM, y 6osabHBIX ¢ PBII cyrounas REE me
3aBHMCUT OT TOTO KaK OHU JBIIIAT, CAMOCTOSTEJIHHO
nj uM nposopurcsa UBJIL.

Jlns1 BbIsIBIIEeHUS (POPMYJI, PE3yabTaThl KOTO-
PBIX MaKCUMaJIBHO TPUOJIMIKEHHBI K «dTaJIOHHO-
My» criocoby ompenenenus REE, Mbl cpaBHWIN
cpenuue 3Hadenusa HK ¢ pesyabraramu, 0oJIy4eH-
HBIMH C IOMOIIIHI0 TPOTHOCTUYECKUX YPaBHEHUH
(tabJ1. 4). Okasaaock, YTO y HAlMEHTOB 1-i1 rpym-
I1bI, CAMBIMH OJIU3KHUM K «3TaJI0OHY», OBLJIN YpaB-
Henust HBX1,25 c monpaBouHbIM K03 puUIineH-
ToM U MT,X25. Pesynbrar, IoJy4eHHBIH NpU
HUCIOJb30BAHUY 9TUX (hOpMYJI, B 1-1i rpymiie cTa-
TUCTUYECKU 3HAYMMO He OTIMYaJICs OT «dTaJI0H-
Horo» MeTona HK. JlaibHEUIITNI aHAIU3 TTOKa3aJl,
YTO BBIsIBJIEHHAs 3aKOHOMEPHOCTH IIOJIy4eHa
TOJIBKO 32 CYET 2-¥ TPYIIbI, TO eCTh OOJBHBIX Ha

ences between the IC readings and calculated val-
ued if the latter were calculated using the C. Ireton-
Jones equation (1992) (table 4).

It is known that the patient’s energy expendi-
ture can vary within 24 hrs. depending on patient’s
activity: wakefulness, sleep, agitation, wound heal-
ing, pain management technique, sedation, venti-
lation modes, and concomitant pathologies. The ef-
ficacy of predictive equations was evaluated based
on the percent of exact calculations falling within
the 95% confidence interval of the reference IC
method of determining REE (table 5).

None of the tested equations have shown an
‘ideal’ result. The HB equation that was developed
based on healthy volunteers and originally pub-
lished almost 100 years ago is criticized nearly by
all researchers as ill-defined for critically ill pa-
tients. Costa et al. [14] compared REE predicted
with the help of HB versus IC in 85 critically ill pa-
tients and the accuracy of the equation was not
higher than 32%. In our study it was equal to 36.7%
(table 5) and only in the arm of spontaneously
breathing patients. The underestimation of energy
expenditure when that formula was applied for pa-
tients on MLV amounted to 546 kcal/day on aver-
age, or 25.7% of the proper figure measured by IC.
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TaGumiia 5. Tounocts Beruuciienns REE pacueTHbIMH ypaBHEHHUSIMY B CDaBHEHUH C HETIPSIMOH KaJIOpHMeTpHeii.
Table 5. Accuracy of REE calculation by equations compared to indirect calorimetry.

REE Determination Method

% of calculations matching [CI],¢ results, by groups

1, n=61 2, n=28 3, n=32
0B 4.9 (95.1;0) 36.7 (63.3; 0) 9.9 (90.1; 0)
HBX1.25 40.4 (33.8; 25.8) 19.9 (33.3; 16.6) 155 (36.3; 18.2)
BW,.<25 50.0 (32.2; 17.7) 63.4 (26.6; 10.0) 60.6 (36.4; 3.0)
BW,, %25 0 (100; 0) 30 (70; 0) 0 (100; 0)

] 51.4 (27.2; 21.4) 51.8 (24.1; 24.1) 53.2 (25; 21.8)
PS - — 424 (48.5;9.1)

Note. % of calculations matching [CI];¢ results is the percent of exact calculations falling within the 95% confidence interval of

the reference IC method of determining REE.

IIpumeuanwue. % of calculations matching [Cl];¢ results, by groups — % Bbruncienuii, copnagaioniux ¢ [Cl] g — IpoIeHT Tou-
HBIX BBIYNCJIEHUH, BOIIeAIINX B 95% JOBEPUTEIbHBIN HHTEPBAJI «dTaJOHHOTrO» onipenesenns REE metonom HK.

CaMOCTOSITeJIbHOM JAbIXaHUHU. Y NAIUEHTOB Ha
VIBJI BBIYMCJ/IEHHBIE 3HAYE€HUA CTAaTUCTUYECKU
3HAUYMMO He OTJINYaJIMCh OT Pe3yJbTaToB, MOJY-
4yeHHBIX ¢ nomobio HK, eciiu 66111 paccunTaHbl
ypaBHenneM C. Ireton-Jones (1992), (Tab. 4).

WN3BecTHO, YTO 39HepreTHYecKas IMmoTpeod-
HOCTH OOJIBHOTO MOSKET M3MEHSATHCS B TEUEHUE
CYTOK M 3aBUCHUT OT €70 aKTUBHOCTHU: OO PCTBOBA-
HUsI, CHA, KUTALUY, CTETIEHU 3a’KUBJIEHUS PaH,
MeTOIOB 006e300JIMBaHUs, CeNalliuu, PEeRUMOB
BEHTUJIAIMY, a TAKXKe COIyTCTBYIOIIEl MaToJI0-
ruu. 3P PeKTUBHOCTh IPOrHOCTUYECKUX pacyeT-
HBIX YPaBHEHUU OI[eHUBAaJIU 110 IIPOLIEHTY TOYHBIX
BBIUMCJIEHUH, BOIIEAINX B 95% TIOBEPUTETbHBIN
UHTEepBaJI «3TaJIOHHOTO» olpenesienrusa REE meto-
oM HK (TabJ. 5).

Hu ogHO u3 TecTUpyeMbIX ypaBHEHUI He
TOKa3aJso0 «HeaabHbIN» pe3yabrar. Paapadboran-
HOE Ha 37J0pPOBBIX OOPOBOJIBIIAX U BITIEPBBIE OITy0-
JukoBanHoe o4ty 100 sier Hazan ypasHeHre HB
KPUTHUKYETCsI IPaKTUYECKU BCeMU HUCCJIeloBare-
JIIMU, KaK HEKOPPEKTHOE JIsT 00TbHBIX B KPUTH-
yeckoM coctosiHuM. Costa et al. [14] cpaBHUIN
REE, npenckasannymo ypasaenueMm HB ¢ HK y 85
0OJBHBIX B KPUTUYECKOM COCTOSTHUH, TOYHOCTD
ero He npessbliana 32%. B Halem ucciaeqoBaHUN
oHa 6p171a 36,7% (TabJ1. 5) U TO, TOJIBKO B TPYIIIIE
0OJBHBIX HA CAMOCTOATETLHOM JIbIxaHUH. Hemo-
OIleHKa OTPEOHOCTH B 9HEPTHUU IIPH MCITOJIH30-
BaHUU 3TOH (opmynsl y manueHToB Ha VBJI
COCTaBUJIA B CpeHeM 546 KKaJl/cyT, unu 25,7% or
JnoJiskHOU, mdaMepenHoi HK. ITpumepHo Takue sxe
Ppes3yJIBTaThl OBLIIN TTOJTYYeHbI B MCCJIefoBaHNA de
Goes C. R. etal [15], B koTopoMm HepoorieHKa REE y
6ospHBIX Ha VIBJI Ipu uCIIO/Ib30BAHUY ypaBHe-
HusA HB cocrasuina 27%. BeisiBJIeHHAasA HAMU HU3-
Kasi IPOrHOCTUYECKAasi TOYHOCTEL YpaBHeHusA HB y
nanueHToB ¢ PBII 3HauuTeIbHO OrpaHUYUBAET
€ro MCIoJb30BaHUE B IOBCEJHEBHON KJIMHUYE-
CKOMU IMpaKTHUKe.

Y OGOJBIIMHCTBA TMAIMEHTOB C CETICHCOM,
TpaBMOH MJIM NTOCJe KpynHbIX onepanuii OO yBe-
JIMYMBAETCS B TeUeHVE TNEePBBIX THeH 00Je3Hw,
JocThTas MHUKa OOBIYHO MeXay 4 u 10 mHAMHU
3aboJieBaHMs, a 3aTeM IMOCTETIEHHO CHIKAETCS B

TeuyeHue HeJeJb WX Jajke MecsieB. IIukoBoe

Similar results were obtained in the study by de
Goes C. R. et al [15], where the underestimation of
REE determined by HB in patients on MLV
amounted to 27%. The discovered herein poor
prognostic accuracy of HB in GSP patients largely
limits its application in everyday clinical practice.

In most patients with sepsis, trauma, or after
major surgery, RM is growing during the first few
days of a disease usually reaching a peak on day 4
and 10 of the disease and gradually decreasing af-
terwards for weeks and even months. The peak
value, peak time, and total duration of metabolic al-
terations depend on disease severity and peculiar-
ities of its course. During this period, REE increases
approximately by 20-80% over the norm [13]. Given
that in immobilized critically ill patients REE rises
1.1-1.2-fold and in case of exhaustion the increase
might be 1.3-fold, we chose 1.25 as the correction
factor for the HB formula [8]. The accuracy of HB
with the correction factor significantly improved
and became just over 40% in all arms. REE was un-
derestimated in a third of patients (table 5), but the
shortage was minor and in arm 2 it was equal to 42
kcal/day only. The result obtained does not contra-
dict the fact that there was no statistically signifi-
cant difference in that arm between the values re-
ceived by IC and the said calculation equation
(P=0.991) (table 4).

The simplest equation predicting REE was
multiplying the actual weight of a patient by 25. In
our study, the mean daily energy expenditure of a
GSP patient amounted to 25.78 kcal/kg/day. Ac-
cording to the modern science, to make up energy
expenditure in full, a patient receiving intensive
care requires 25 kcal/kg/day [10, 13]. The percent
of exact measurements in application of this for-
mula to the patients of arms 2 and 3 was just over
60% (table 5). In a third of patients, the underesti-
mation was minor: in arm 2 — 37 kcal/day and in
arm 3 — 124 kcal/day on average. Taking into ac-
count that in our study the body weight index var-
ied between 19 kg/m? and 32.3 kg/m?, we decided
to determine whether the REE can be assessed if we
multiply BW,4 by 25 rather than BW,. mentioned in
the current guidelines [10]. Analysis has shown that
the results were exact only in one third of the pa-
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3HaueHUe, BpeMs JOCTU)KEeHUS TMUKa U o0Ias
MIPOIO/IPKUTETLHOCTh META00TMYECKUX N3MEHe-
HUM 3aBUCAT OT TSYKECTU M 0COOEHHOCTU TeYEHU ST
3aboseBanus. B aror mepuon REE moBwIlTaeTcst
npuMepHO Ha 20-80% oT HOpMEI [13]. YunThIBaA,
4YTO Y HEIIOABUIKHBIX [TAIIEHTOB B KDUTUYECKOM
COCTOAHUU ITpoucxonut yseanyenue REEB 1,1-1,2
pasa, a Ipyu UCTOIIEHNH OHO MOSKeT TOCTUTATh 1,3,
B KauecTBe IMOPaBOYHOro Koadduiinenrta kK ¢op-
mysie HB BeiOpasnm 3navenue 1,25 [8]. TouHOCTH
ypaBHeHus1 HB c nonpaBo4YHbIM K03 punenTOM
3HAYMTEJIHHO BO3POCJIA U CTasia 9y Th OoJtbIte 40%
BO Bcex rpynmax. ¥ tpertu nanueHToB REE 6bL1a
HepooreHeHa (TabJI. 5), Ho 1epurnuT 6611 HEOO0JIb-
UM, BO 2-i rpynne — Bcero 42 kkaJi/cyT. [logy-
YeHHBIU pe3yJbTaT He IIPOTUBOPEYUT TOMY, UTO B
9TOM Trpylme OTCYTCTBOBAJIO CTAaTUCTUYECKU
3HAYMMOE OTJIMYME MEKAY 3HAYCHUSMU, I10JIY-
4yeHHbIMM nocpenicTBoM HK n manHOrO pacyetrHo-
ro ypaBHenus (p=0,991) (TadJr. 4).

CaMBIM NIPOCTBIM ypaBHEHWEM, IIPOTHO3U-
pytommmM REE, 6b1710 yMHOKeHUE (haKTHUIECKON
Macchl 00JIBHOTO Ha 25. B HallleM uccieqoBaHuU
CpeIHecyTOYHasi MOTPeOHOCTD B 9HEPTUH OOJTLHOTO
¢ PBII cocraBunia 25,78 kkas/kr/cyr. ConiacHO
COBPEMEHHBIM JAaHHBIM JIJIs1 IOJTHOLIEHHOTO BOC-
TTOJTHEHUST 9HEPTeTUYECKUX MTOTPeOHOCTeH 0O0JIb-
HBIM IIPY NIPOBEJIEHNY NHTEHCUBHOM TepaIiuu Tpe-
oyercs 25 kkas/kr/cyt [10, 13]. TIpomeHT TOYHBIX
U3MepeHUi IPYU UCII0JIb30BAHUY 3TON (DOPMYJIBL Y
MMaIeHToB 2-i U 3-1 rpynn ObLT 9yTh BbIle 60%
(tabJs1. 5). YV TpeTu manueHToOB HEJOOIeHKA ObLIa
He3HauuTeJIbHOM, BO 2-i1 rpymime — B cpenHeM 37
KKaJI/CyT, a B 3-i — 124 KKaJ1/CyT. YUUTBIBAs, YTO B
HaIlleM UCCJIeJOBAHUU MHAEKC MAaCChl TesIa Baphb-
uposaJ ot 19 kr/m? 1o 32,3 Kr/m? permmim npose-
pUTh, HACKOJIBKO OOBEKTUBHO MOSKHO OITEHUTH
REE, ucnosibaysi He MT,, Kak B CyIIeCTBYIOIIHMX
pexomenganuax [10], a MT,, 60JIBHOTO, YMHOKEH-
HYIO Ha 25. AHaJI13 IOKa3aJsl, YTO TOJBKO Y TPEeTH
MalMeHToB 2-i TPyNIbl pe3y/abrarbl OKa3aInCh
TOYHBI. B IByX Ipyrux rpynnax OTMETHJIA Hexo-
OTIEHKY CYTOYHOH 9HEpPreTHYeCKON MOTPEOHOCTH B
100% cisygaes. B 1-ii rpynne geUIUT COCTABUII B
cpenHeM 416 kkaj/cyt unam 20,6% OT TOJIKHON
9HEPTeTHYeCKON MOTPEOHOCTH, a BO 3-1 (Y OOTBHBIX
Ha IBJI) — 523 kkas/cyTt u 25,9%, COOTBETCTBEHHO.

Paccuurannas REE ¢opmysoit C. Ireton-
Jones (1992) moka3aja TOYHOCTH YyTh OOJIbIIIE
50% (tabsa. 5). IIpoleHT HemxOOIleHEeHHBIX WUJIU
TepeoIleHEHHBIX PEe3YJABTaTOB ObLI MPUMEPHO
OTMHAKOBBIM, 4yTh O60Jiee 20% B KasKI0H TpYIIIIE.
Harmmu pe3yssTaThl COIACYIOTCS C OITyOJTMKOBaH-
HBIMU UCCJIEJOBAHUAMU [14], B KOTOPBIX CTEIIEHb
TOYHOCTH YpaBHeHUs ObLia 60%.

Tounocts pacuera REE monudguiimpoBanHoi
¢opmysioii Penn State (2003) y naruenToB Ha VIBJI
cocraBuJia 42,4%, 94TO He IIPOTUBOPEYUT PE3yJIb-
TaTaM CyIIeCTBYIOIIUX UCCJIeI0BAHNMI, TOUHOCTb

tients of arm 2. In the other two arms, underestima-
tion of the daily energy expenditure was noted in
100% of cases. In arm 1, the deficit averaged to 416
kcal/day or 20.6% of the proper energy requirement
and in arm 3 (patients on MLV) — 523 kcal/day and
25.9%, respectively.

REE calculated following the C. Ireton-Jones
formula (1992) demonstrated accuracy just above
50% (table 5). The percent of underestimated and
overestimated results was approximately the same
—just over 20% in each arm. Our findings are con-
sistent with published studies [14], where the equa-
tion accuracy was equal to 60%.

The efficiency of REE calculation by the Penn
State formula (2003) in the patients on MLV was
equal to 42.4%, which is consistent with existent
studies reporting accuracy of 43% [16]. In our study,
in 48% of patients REE calculated using this for-
mula was underestimated by 177 kcal/day approx-
imately. The drawback of the formula is that the
minute ventilation might vary during 24 hours, es-
pecially in patients on assisted MLV modes.

Conclusion

The most accurate equation predicting REE in
GSP patients was multiplying BW, by 25. Its accu-
racy was 63.4% in spontaneously breathing patients
and 60.6% in patients on MLV. The C. Ireton-Jones
formula (1992) was slightly less accurate: 51.8% and
53.2%, correspondingly. The modified Penn State
formula (2003) was accurate in 42.4% of patients on
MLV only. The most ill-defined equation was mul-
tiplying BW,, by 25.

The difficulty of determining REE using pre-
dictive equations is related not only to heterogene-
ity of causes leading to GSP, but multiple clinical
symptoms accompanying it, too. The influence of
a surgical trauma and/or postoperative complica-
tions on patient’s energy expenditure is unpre-
dictable. In view of the aforesaid, IC remains the
sole accurate method of determining REE in GSP
patients and in our study it amounted to 25.78+1.37
kcal/kg/day. Further search for new equations to
raise the accuracy of REE prediction in critically ill
patients, including during GSP, is warranted.

B KOTOpBIX coctaBuja 43% [16]. B Haiem ucciie-
JIOBAHWH IIPH €€ UCI0JIb30BaHUHU Y 48% O0JIbHBIX
REE ObL1a HemoolleHeHa NIpUMepHO Ha 177
KkaJi/cyT. Hemoctarok ¢opMyJibl B TOM, YTO B
TeYyeHHe CyTOK MUHYTHAsA BEHTUJIALUA JIETKUX
MOSKET 3HAYUTEJIbHO BapbUPOBAaTh, OCOOEHHO Y
IarMeHTOB Ha BCIIOMOraTe/IbHbIX peskumax MBJI.

3akJrouenue

HauboJsiee TOUHBIM ypaBHEHHEM, IPOTHO3U-
pytomm REE y manmenTos ¢ PBIT, 66110 yMHOKE-
HUe MTq) Ha 25. TouHOCTE ero coctaBuia 63,4% y
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NalyeHTOB Ha CaMOCTOSITEJbHOM [ObIXaHUU U
60,6% — Ha MBJI. UyTh MeHbIIEll TOYHOCTHIO
obsaamana ¢gopmyna C. Ireton-Jones (1992) — 51,8
u 53,2% cooTBeTCTBEHHO. MoauduiimpoBaHHas
¢opmyna Penn State (2003) 6p1s1a TOYHA TOJTBKO Y
42,4% 60npHBIX HA VIBJI. CaMbIM HETOYHBIM ypaB-
HEHMEM OKasaJIoCh yMHOkeHne MT,, Ha 25.
TpynHocTs onipenenenus REE mporaocruye-
CKMMU ypPaBHEHUSMHU CBsI3aHa HE TOJIBKO C reTe-
POTeHHOCThIO MPUYMH, IPUBEAIINX K Pa3BUTHIO
PBII, HO 1 ¢ MHOXECTBOM KJIMHUYECKUX CUHIPO-
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Iocrynuia 31.01.20

MOB, COIpoBOXKIaomux ero. He npenckasyeMo
BJIUSTHUE XUPYPrU4eCcKOU TpaBMbl U/UJIN OCJIOK-
HEHUH ITOCJIe0TepaiOHHOT0 IePHoa Ha IToTpeo-
HOCTB ITAIJEHTOB B 9HEPIUH. YYUTHIBAS BBIILICU3-
JokenHoe, HK ocraerca eqMHCTBEHHBIM TOYHBIM
criocobom onpenesierns REE y 6osbHBIX ¢ PBIT 1
B HauleM MCCJAeJOBaHWM, OHA COCTaBUJA
25,78+1,37 kras/Kr/ cyT. Heobxogmm maabHEAIIII
TIOVCK HOBBIX ypaBHEHUH /17151 OBBIIIEHUS] TOYHO-
ctu nporHo3a REE myig manueHToOB B KpUTHUYe-
CKOM COCTOSIHUY, B TOM yucJie ripu PBII.
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