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Knuuudyeckue uccjaeqoBaHud U IIPpaKTUKaA
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Pe3rome

[Touck IpOCTOTO TECTA, BOCIPOU3BOJUMOI0 B IIOBCEAHEBHON KJINHUYECKOH IIPaKTUKeE, aKTyaJleH [JIs
oIpeie/IeHrs IepeHOCUMOCTH ITOCTIMIIOPUYECKOT0 MUTAHUA.

Iesb. OIeHUTH B MUJIOTHOM MCCJIEIOBAaHIHN NH(POPMATHBHOCTH TeCTa aOCOPOIIHY arleTaMUHO(eHa Tpu
IIOCTIIMJIOPUYECKOM BBeJIeHUH IIpenapara y 60JIbHbBIX C PaCIIPOCTPAHEHHBIM BTOPUYHBIM IEPUTOHUTOM.

Marepuassl 1 MeTobl. TecT abcopbunm areTaMuHO(MEHA BBITOJTHUIN TAIMEHTaM C PacCIpOCTpaHeH-
HBIM BTOPUYHBIM IIEPUTOHUTOM. B HaszoemHa bHBIN 30H] BBOoAuIM 0,5 I IIpenapara B IIPOCBET TOHKOMN
KUIIIKY U cycTd 5, 10, 15, 20, 30, 40, 50 1 90 MuH onipeeas/in ero KOHIEHTPaluio B KpoBU. [lepByio rpymmy
(n=14) cocTaBUJIM NaIMEHTHI, TECT KOTOPBIM BBIIIOJIHUJIM CPa3y II0C/Ie OIIEPaTUBHOTO BMelIaTeIbCTBa. Bro-
pylo rpy1iy (7=10) cocTaBUJIU Te 5Ke NaleHTh], TeCT KOTOPBIM BBIIIOJITHUJIN B IIEPUOJ, KOTIa OHU ObLJIM CIIO-
COOHBI YCBOUTH >1 JI/CyT. 9HTepaIbHOI0 NUTAHUsI 0€3 IPHU3HAKOB €r0 HellepEHOCUMOCTH.

Peaynbrarhl. [Ipu cpaBHEHNY KOHI[EHTpAIUU alleTaMUHO(eHa B KPOBU I10CJIe er0 BBEe/IeHUsI B TOHKYIO
KHIIKY TallMeHTaM C IEpUTOHUTOM Cpasy I10CJIe ONepPaliy U B [IEPUO]] BO3SMOKHOCTH yCBOCHU S 9HTEPAIb-
HOTO MUTAHUA OOHApPYKUJIU, YTO HanboJiee BbIpa’KeHHble CTATUCTHUYECKU 3HAUUMble PA3JIUYUSA BbI-
ABJIAIOTCA BO BpEMEHHOM MHTepBaJjie 5-20 MuHyT (P<0,001). 3TOT MHTEpPBaJI BpEMEHU ABJIAETCA ONTUMAJIb-
HBIM /17151 3a00pa KpOBU IIPU [IPOBeAeHNHU alleTaMUHO(EHOBOI'0 TeCTa.

3akJsrouenue. Tect abcop61uy aneTaMUHO(EHA B TOHKUN KUIIIEYHHK Y ITAIIEHTOB C PACIPOCTPaHEH-
HbIM BTOPUYHBIM IIEPUTOHUTOM MOSKET OBITh NH(OPMaTUBEH [JIsI IPOrHO3a IIPOBeIeH s II0JIHOLIEHHOT'O
IIOCTINAJIOPUYECKOT0 9HTEPATBHOTO IUTAHUA.

Kanaroueswte croea: nocmnujopuvecrkoe numarue; MmoHkrdasl KUUWKA, 1mecmni a6cop6lguu auemmunogﬁer-m;
IHMepdalbHoe numdarnue; HA30elIHAJIbHOoe NUMaHue;, HeneperHocumMocnib numarusl;, kpunmuiecroe CoOCmaositHue,
nepumoxnum

Konduukt nHTEpecoB. KOHPINKT NHTEPECOB OTCYTCTBYET.

Summary

Finding a simple reproducible routine test is relevant for the determination of post-pyloric feeding
tolerance.

Aim. To evaluate in a pilot study the usefulness of acetaminophen absorption test with post-pyloric drug
administration in patients with generalized secondary peritonitis.
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Materials and methods. Acetaminophen absorption test was performed in patients with generalized sec-
ondary peritonitis. 0.5 g of drug was administered into the lumen of the small intestine through the nasojejunal
tube and after 5, 10, 15, 20, 30, 40, 50 and 90 min its blood level was determined. The first group (n=14) of vari-
ables was taken from patients whose test was performed immediately after the surgery. The second group re-
sults (n=10) were obtained from the same patients who were tested when they were able to absorb >1 1/day of
enteral nutrition without signs of intolerance.

Results. When comparing the concentration of acetaminophen in the blood after the drug administration
into the bowel of patients with peritonitis immediately after surgery and at the time when the assimilation of
bowel feeding had become possible, it was found that the most significant differences were detected within
the time interval of 5-20 minutes after the drug administration (P<0.001). This time interval is optimal for har-

28

vesting blood samples during the acetaminophen test procedure.
Conclusion. Bowel absorption of acetaminophen may be informative for predicting the feasibility of ade-
quate post-pyloric enteral feeding of patients with generalized secondary peritonitis.

Keywords: post-pyloric feeding; small intestine, acetaminophen absorption test, enteral feeding, nasojejunal

feeding; feeding intolerance; critical illness; peritonitis
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BBenenue

W3BecTHO, 4TO y 62% NAaeHTOB B KpUTHAYE-
CKOM COCTOSTHUY Pa3BUBAETCS TUCHYHKRITHS HKeJTy-
nouHo-kuievHoro tpakra (ZKKT) [1], a npu niep-
BUYHOM TIOBPEKJIEHWN KUIIEYHWKA, Kak y
MaIleHTOB C PacCIpOCTPAaHEHHBIM BTOPUYHBIM
MIEPUTOHUTOM, 3TH HapYIIEHH A IIPUCYTCTBYIOT BCe-
rga [2]. ViaMeHeHUsT MOTOPHOH, CEKPETOPHOH,
MUIIeBapUTeTbHON, bapbepHOH (PYHKINI KUTITeY-
HUKa 00beJMHEHBI B IIOHATHE OCTPOE ITOBPEKIE-
ume JKKT (acute gastrointestinal injury (AGI)) [3].
[IpakTnuecku Bcerga AGI conpoBoskIaeTcsa CUH-
IPpOMOM HemepeHOcuMoOCTU TuTanuss — feeding
intolerance syndrome (FI), koria HEBO3SMOKHO IPO-
BECTH aJeKBaTHOE IJHTepaJbHOE NHUTAHHE IIO0
KaKOW-/TN00 KJIMHUYECKOU TpUYrHe (PBOTA, BHICO-
KVe OCTaTOYHBIEe JKeJIyJJOYHble 00 beMBI, Auapes,
SKEeJTYI0YHO-KUIIIeYHOe KPOBOTEeUeHNe, HaInIne
KHUIIIEYHO-KOYKHBIX CBUIIEH U T. 1.). Ha JaHHBIN
MOMEHT HET eJJTHOTO, YeTKO C(hOpMyTMPOBAHHOTO
CHMIITOMOKOMIIJIEKCA, a TAKKe KOJIMIECTBEHHBIX
XapaKTEPUCTHK, CIIOCOOHBIX BepU(UIINPOBATh U
pamxuposars FI [3]. CuuTaercs, yro FI ects, ecan
He JOCTUTHYTHI IIeJieBble 3afadyu: 9HTepabHOe
nuTaHue MeHee 20 KKaJI/ KT MacChl TeJia B CyTKH 3a
TepBbIe 72 9 WJIM ero HeoOX0MMO MTPEKPATUTD T10
KakuM-1mu00 npuunHam [3]. [Ipu sHTEpasbHOM
MMTaHUH B TOHKYIO KUIIKY (small bowel feeding —
SBF) FI onpepesnisieTcst aHAJIOTUYHBIM 06pa3oM. B
HacTosIIee BpeMsi UMeeTCsl TOCTaTOYHO METO/IOB,
CIIOCOOHBIX OIIEHUTH 9BAKYATOPHYIO CIIOCOOHOCTH
SKeJIyIIKA Y TKeJT000abHBIX [4]. OMHUM W3 HUX
SIBJISIETCSI TecT abcopOimm maparieramoJia. Ero
Ppe3y/IBTaT 3aBUCHT OT CKOPOCTH 9BaKyally MapKe-
pa U3 jKeJIyJKa M CIIOCOOHOCTH KUIIIEYHUKA €T0
abcopbuposarh [5]. M3BecTHO, 4YTO Jaske mpuU
MUHHUMAaJIbHBIX MOP(OQYHKIIMOHATHHBIX H3MEHEe-
HUSIX KUIIEYHWKA CHUIKAETCS ero CIOCOOHOCTH
abcopbupoBaTk MUTATEIHFHEIE BEIECTBA, JTIEKAPCT-
BEHHBIE IIpenaparsl U, B YaCTHOCTH, alleTaMHHO-

Introduction

It is known that 62% of critically ill patients
develop gastrointestinal (GI) dysfunction [1], and
in primary bowel injury, as in patients with gener-
alized secondary peritonitis, such disturbances are
always present [2]. Abnormal motility, secretory,
digestive, and barrier functions of the gut have
been grouped under the term «acute gastrointesti-
nal injury (AGI)» [3]. Virtually always AGI is accom-
panied by feeding intolerance (FI), when adequate
enteral nutrition cannot be provided for a clinical
reason (vomiting, high residual gastric volume, di-
arrhea, gastrointestinal bleeding, intestinal fistu-
las, etc.). Currently, there are no clearly defined
clinical criteria, nor quantitative characteristics to
verify the diagnosis of FI and classify its severity
[3]. FI should be suspected if the adequate enteral
nutrition (more than 20 kcal/kg body weight per
day in the first 72 h) is not achieved or discontin-
ued due to some reason [3]. In small bowel feeding
(SBF), FI is defined similarly. Currently, there are
quite a few methods to assess the gastric emptying
function in critically ill patients [4]. One of them is
the paracetamol absorption test. Its result depends
on the marker evacuation rate from the stomach
and the ability of the intestine to absorb it [5]. Even
minimal abnormalities in intestinal morphology or
function are known to reduce its ability to absorb
nutrients and medications (particularly, acetamin-
ophen [paracetamol]) [6]. Failed gastric feeding is
a criterion for the initiation of post-pyloric feeding
(PF) [7]. Introducing a nasojejunal tube 30-50 cm
distally to the Treitz ligament and filling the small
intestinal lumen with food is not technically diffi-
cult. However, there is no method to assess the ab-
sorption of the food introduced into the intestinal
lumen. Our study is aimed at finding a simple test
reproducible in everyday clinical practice and ca-
pable of assessing the tolerability of post-pyloric

feeding.
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den (mapameramos) [6]. Kpureprem Havassa mocT-
NUJIOPUYECKOTO nMuTaHuss — postpyloric feeding
(PF) — aBJ1g€TCA HEBO3MOYKHOCTD €TI0 IIPOBEIeHUA
B JKeJIYIOK [7]. TeXHMYeCKU HeCI0KHO YCTAHOBUTD
Ha30€eloHAJbHBIN 30H/I JUCTaIbHee CBSA3KM Tpeiira
Ha 30-50 cM U 3aIOJTHUTD MPOCBET TOHKOU KUIITKU
numei. OgHako HeT MeToja, CIIOCOOHOI0 OIIEHUTh,
YCBOUTCA JIM BBEJEHHOE B IIPOCBET KUIIIEYHUKA
nuranue. [lonck npocToro, BOCOPOU3BOIUMOTO B
MOBCEJHEBHON KJIUHUYECKOU TpaKTUKE TeCTa,
CITOCOOHOTO OTIPEIETUTH IEPEHOCUMOCTE ITOCTITH-
JIOPUYECKOI'0 IUTaHUs, ONIpefeisieT akTyaJIbHOCTb
HaIllero nuccjaegoBaHusl.

LeJb ncciieToBaHus — OIEHUTh MH(OPMATHB-
HOCTB TecTa abcopOrum arieTaMuHO(eHa ITPH ITOCT-
MAJIOPUIECKOM BBEIEHUH IIperapara y 00JIbHBIX C
pacrpocTpaHeHHbIM BTOPUYHBIM ITIEPUTOHUTOM.

MarepuaJ 1 MeTObI

ITpoBeJr OTHOIIEHTPOBOE, TPOCIEKTUBHOE, 00Cep-
BallMOHHOE HUCC/IeOBaHue. B ncciieoBanye BRIIOYU/IN
14 manueHToB: CO CerMeHTAPHBIM Me3eHTepUuaJ/bHbIM
TpoM06030M (71=5), C CTPAHTYIAINOHHON TOHKOKHUIIIEY-
HOY HEIIPOXOAMMOCTBIO U TAaHIPEeHOU KullleyHuKa (1n=3),
C FaHI'PeH3HO-N1ep(OpPaTUBHBIM ANNEeHAUIIUTOM (n=2),
CO CTPAHTYJIALMOHHON TOJICTOKUIIIEYHOH HeIpoXOoau-
MOCTBIO ¥ TAaHTPEHOM KUIIIeYHHKa (n=2), c nepgopanueit
KHIIeYHUKa (n=2). Kpurepnu BKIIIOYEHUA: TAIUEHTHI C
pacnpocTpaHeHHOH (pOpMOIi BTOPUYHOTO IEPUTOHNUTA U
MOJIMOPTAaHHOM HejocTaTodHOCThI0, SOFA (sequential
organ failure assessment) 8] >2 u/umu APACHE II (Acute
Physiology and Chronic Health Evaluation) [9] >15. Kpu-
Tepuu UCKJIYEHUs: Bo3pacT >80 JieT, KOHLeHTpalus
6mrpyomHa >20 MKMOJIB/ JI FIJTH TIOBBIIIIEHE CofepsKa-
HUSA TPaHCAaMUHA3 B [IBa pa3a 1 0oJiee OT HOPMBI, aJljIep-
rus Ha alleTaMuHO(eH. B KoHIle oniepariuy, Npy nepBuy-
HOM XMPYPIMYEeCKOM BMeIIaTe/IbCTBE C IIOMOIIBIO
¢ubporacTpoayomeHoCKoOIa YCTaHABINBAINA HA30€I0-
HaJbHBIN 30H7 quaMetrpoMm 7 CH Ha rmyouny 30-50 cM
JucrasnbHee cBa3ku Tpelina. B nepBelii yac nocse omne-
paLuy B yCJIOBUSIX [TaJIaThl MHTEHCUBHOU Tepaluy B HEro
BBOAMJIY anieTamMmuHodeH 0,5 r 1 yepes 5, 10, 15, 20, 30, 40,
50 1 90 MUHYT, OIIpeesAInd KOHIIEHTPalUIO [Ipernapara
B KpOBU Ha UMMyHOMdepMeHTHOM aHasuaarope (AxSYM
«ABBOT Laboratories» USA). [TosryueHHbBIE pe3yJIbTaThl
cocraBuu 1-10 rpynmy (n=14). 3HauyeHus Tecra 2-i
TPYIIBI TOJIYYUJIN Y TEX YK€ ITanueHToB (n=10), Ho B ne-
puof, Korja ObTA KYIIMPOBaHbI Bce TpuaHakw FI. Uncsio
TaIyeHTOB 2-1 I'PyNIbl YMEHbIINJIOCH A0 10, Tak Kak 1
ManyeHT CaMOCTOATEeJbHO YAaIuJ Ha30eloHaJbHbIN
30HJ, y 1 manueHTa 30H] YIaJIUJIN B CBSI3U C €r0 OOCTPYK-
nuei, 2 nanyueHTa yMepJu 10 MOMEHTa COOTBETCTBUS
KPpUTEPUSsIM BKJIIOYEHUA.

K/mHNYecKyo XapakTepuCTUKY I'PyIII IIpejicTa-
BWJIH B TA0OJI. 1.

CratucTu4eckyo o0pabOTKY TaHHBIX IPOBETH
C UCIOJIb30BaHMeM ITakeTa nmporpamm SPSS. IIpo-
BEepPKYy HOPMaJbHOCTU paclpeesleHusl IPOBeJu C
npuMeHeHneM Kputepus [llanupo-Yuika. Pesyssrar
NpencTaBUJIM B BUJe CpeJHero 3HadeHus ¢ 95% no-
BepUTeJbHBIM HHTepBanom M, [CI] nim meguansl ¢
kBaptuaamMu Me, (Q25; Q75). HyneByto runoresy oT-
Bepranau npu p<0,05.

Aim of the study is to evaluate the usefulness
of acetaminophen absorption test in post-pyloric
administration of the drug in patients with gener-
alized secondary peritonitis.

Materials and Methods

We conducted a single-center, prospective, obser-
vational study. Fourteen patients with the following di-
agnoses were included: segmental mesenteric thrombo-
sis (n=5), strangulated small bowel obstruction with
intestinal gangrene (n=3), gangrenous/perforated ap-
pendicitis (n=2), strangulated colonic obstruction with
colonic gangrene (n=2), intestinal perforation (n=2). In-
clusion criteria were as follows: generalized secondary
peritonitis and multiple organ failure, SOFA (sequential
organ failure assessment) [8] >2 and/or APACHE II
(Acute Physiology and Chronic Health Evaluation) [9]
>15. Non-inclusion criteria: age >80 years, bilirubin >20
umol/L or transaminase elevation 2 times and more
above the upper normal limit, acetaminophen allergy. At
the end of the primary surgical intervention, a nasojeju-
nal tube CH/Fr 7 was placed 30-50 cm distal to the Treitz
ligament using a gastroscope. Acetaminophen 0.5 g was
administered during the first hour after the operation in
the intensive care unit, and after 5, 10, 15, 20, 30, 40, 50
and 90 minutes the drug concentration in the blood was
determined using immunoassay analyzer (AxSYM,
ABBOT Laboratories, USA). The results of patients who
underwent these interventions were included into Group
1 (n=14). Group 2 values were obtained in the same pa-
tients (n=10), but after complete resolution of all signs of
FI. The number of Group 2 patients decreased to n=10,
because 1 patient removed the nasojejunal tube on his
own, 1 patient had the tube removed due to blockage,
and 2 patients died.

Clinical characteristics of study groups are pre-
sented in Table 1.

Statistical analysis was performed using the SPSS
software package. Normality of variable distribution was
assessed using the Shapiro-Wilk test. The result was pre-
sented as mean with 95% confidence interval M, [CI] or
median with quartiles Me (Q25; Q75). The null hypothe-
sis was rejected at P<0.05.

Results and Discussion

The acetaminophen absorption test in group 1
(n=14) was performed in the first hour after surgery
in patients with multiple organ failure [8] and sep-
sis [10] (Table 2). Repeated acetaminophen test
(group 2) was performed if the absorption of en-
teral nutrition administered through nasogastric
tube or orally in a volume >1 L/day was normal and
no signs of FI were present (Table 2). The mean
time to this point was 5.4 [4.7-6.1] days.

Before starting small bowel feeding, it is nec-
essary to provide a rationale for this route of nutri-
tion delivery. The use of gastric tube is considered
preferable due to the simplicity and rapid initiation
of enteral feeding, as well as reduced ICU stay in
comparison with parenteral feeding [11, 12] and
low frequency of infectious complications [13]. In
contrast, a post-pyloric tube is arguably not associ-
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TaGuuia 1. XapakTepuCTHKA IPYIII MAHEHTOB C PACPOCTPAHEHHBIM BTOPHYHBIM EPUTOHHUTOM.
Table 1. Groups of variables in patients with generalized secondary peritonitis.

Parameters Groups Pvalue
1,n=14 2,n=10
Sex Male 9 6 —
Female 5 4

Age Years 58.9 [51.9-65.9] 56.9 [47.4-66.3] 0.292*
Pvalue according to Shapiro-Wilk test 0.66 0.548

APACHE I Points 19.4 [17.1-21.7] 4 (0; 5) <0.001**
Pvalue according to Shapiro-Wilk test 0.322 0.041

SOFA Points 9.5 [8.3-10.6] 0(0; 1) <0.001**
Pvalue according to Shapiro-Wilk test 0.357 <0.001

CRP mg/l 219 [194.7-243.8] 52.0 [36.1-67.8] <0.001*
Pvalue according to Shapiro-Wilk test 0.739 0.241

Lactate mmol/1 6.23 (4.71;7.1) 0.86 [0.65-1.06] <0.001**
Pvalue according to Shapiro-Wilk test 0.04 0.37

Note. * — paired samples ¢-test (comparison between group 1 and group 2); ** — Mann-Whitney U-test (comparison between

group 1 and group 2).

IIpumeuanue. Male — My>xuuHbL; female — jKeHIIWHEL; age — Bo3pact, years — jieT, CRP — CPB. * — f-kpuTepuii IapHbBIX BbI-
0opok (cpaBHeHUe Mesky 1 u 2 rpynmamu); ** — U-kputepuii MaHHa—-YUTHU (CpaBHEHHE MesRay 1 1 2 rpymnaMu).

Tabauia 2. KoHieHTpalus aneraMuHogeHa B KPOBH IIOCJIE €0 BBEIEHHA B TOHKYIO KHIIKY, MKT/MJL.
Table 2. Blood level of acetaminophen after intestinal administration, pg/ml.

Time, min Parameters Groups P value
1,n=14 2,n=10

5 Acetaminophen, pg/ml 3.27 [2.4-4.14] 18.73 [17.38-20.07] <0.001*
P value according to Shapiro-Wilk test 0.704 0.456

10 Acetaminophen, pg/ml 5.74 [4.62-6.86] 21.55[18.98-24.11] <0.001*
P value according to Shapiro-Wilk test 0.799 0.111

15 Acetaminophen, pg/ml 6.7 [5.96-7.44] 15.74 [14.19-17.27] <0.001*
P value according to Shapiro-Wilk test 0.744 0.290

20 Acetaminophen, pg/ml 5.87 [5.15-6.59] 11.07 [9.35-12.79] <0.001*
P value according to Shapiro-Wilk test 0.425 0.260

30 Acetaminophen, pg/ml 6.21 [5.47-6.95] 7.93 [7.04-8.82] <0.018*
P value according to Shapiro-Wilk test 0.195 0.595

40 Acetaminophen, pg/ml 5.88 [5.16-6.6] 6.35 [5.54-7.17] <0.564*
P value according to Shapiro-Wilk test 0.474 0.156

50 Acetaminophen, pg/ml 5.65 [4.99-6.31] 5.9 [5.21-6.59] <0.558*
P value according to Shapiro-Wilk test 0.489 0.580

90 Acetaminophen, pg/ml 6.23(4.71;7.13) 5.15 [4.51-4.85] 0.212**
P value according to Shapiro-Wilk test 0.03 0.217

Pvalue <0.001*** <0.001**** —

Note. * — paired samples ¢-test (comparison between group 1 and group 2); ** — Mann-Whitney U-test (comparison between

group 1 and group 2); *** — Friedman test; **** — ANOVA.

IIpumeyanue. * — (-KpUTEPUI MAPHBIX BEIOOPOK (cpaBHeHue 1 u 2 rpynm); ** — U-kpurepuit MaHHa—-YUTHU (CpaBHeHUeE 1-1 1

2-# rpynn); *** — kpurepuit @puamana; **** — ANOVA.

Pe3ysbTaThl U 00CY:K/I€HUE

Tect Ha abcopbumio aneramMmuHodeHa B 1-i
rpymmne (n=14) BBINOJHUJN B II€PBBIN Yac mocjue
onepanuu y rnmaiueHToB C HOJIHOpF&HHOfI HeOd0-
CTaToOYHOCThIO (8] m cemcucom [10] (Tadu. 2).
[ToBTOpHBIH anteTaMrHadEHOBBIH TeCT (rpymnmna 2)
IPpOBOANJIN IIPU YCJIOBUH, UYTO MMAIUEHT YCBAUBAJ
9HTEepaJbHOE IUTAaHUE, BBOAUMOE B YKEJIYJOK C
IIOMOIIBI0 HAa30TaCTPaJJbHOTO 30HAa WUJIU CaMO-
CTOAATeJIbHO B 00beMe >1 Jj1/cyT 6e3 mpuaHakoB FI
(traba. 2). CpegHee BpeMsi OO 9TOTO MOMEHTa
coctasuio 5,4 [4,7-6,1] CyTOK.

IIpesxne, uem Havyare SBE ciienyer aprymes-
TUPOBATh BBIOOP 3TOTO IMYTU IOCTABKYU MUTAHUS.
M3BeCTHO, 4TO UCIOJIb30BAHUE 30H/A B YKEIYI0K
IPeIOYTUTETbHEN BCJIEICTBHUE IPOCTOTHI U CKO-
poCT HHUIMAIVU OHTEPAJBHOI'O IINTAHUA,

ated with a greater number of complications during
insertion or maintenance, compared with its place-
ment in the stomach [14]. Besides, PF in compari-
son with gastric feeding reduces the risk of pneu-
monia by 30%, increases the volume of delivered
nutrition, does not affect the duration of mechani-
cal lung ventilation, mortality, and duration of
treatment [15, 16], but can increase the risk of
minor gastric bleeding [14]. Nevertheless, accord-
ing to some guidelines, switching to post-pyloric
feeding is recommended in patients with clinical
signs of FI despite prokinetic drugs administration,
or in patients with high risk of aspiration [17]. Rou-
tine use of SBF is not supported [1, 7], as in rare
cases it can cause severe dilatation and perforation
of the small intestine [3]. If SBF is considered, it is
necessary to decide on the time of initiation and
the volume of enteral nutrition provided. Currently,
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KpOMe 3TOT0, B cpaBHeHnH ¢ PE mipu aToM cHM Ka-
eTcsI IPOAOJIKUTEIFHOCTD TpedbbiBanuss B OUT
[11, 12] 1 yacToTa UHPEKIIMOHHBIX OCITOKHEHUHN
[13]. B mpoTuBOBEC 3TOMY MOKHO IIPUBECTU
JOBOII, YTO YCTAaHOBKA IIOCTIIMJIOPAYECKOIO 30HIa
He CBsI3aHa C OOJIBIINM KOJUYECTBOM OCJIOKHE-
HUH BO BpeMsI BBEJIEHUsI WJIA O0CTy;KUBAHUS 110
CpaBHEHHUIO C YCTAHOBKOU ero B JKeJyJoK [14].
Kpome toro PF B cpaBHeHnH C IUTaHUEM B YKeJTy-
IOK Ha 30% CHM)KaeT 4acTOTy Pa3sBUTHS ITHEBMO-
HUY, YBEJTUUYUBAET 00BEM TOCTABJISIEMOTO TTATA-
HUsI, He BJIMAET HA MNPOJOJKUTEIBHOCTD
HUCKYCCTBEHHON BEHTUJIAIMM JIETKUX, JIeTaJlb-
HOCTB Y IPOJIOJIKUTEJIBHOCTD JieueHus [15, 16], Ho
MOJKET YBEJIMYUTD PUCK HETAKEJIbIX KeyI0YHbIX
KpoBoTeueHut [14]. Tem He MeHee, eCTh pEKOMEH-
Jlall¥, COIACHO KOTOPBIM MepexXof K MOCTIUJIIO-
pUYEeCKOMY IUTAHUIO PEKOMEH0BaH NanyeHTaM
C RIMHNYeCcKUMU npu3dHakamu FI, HecMoTpst Ha
IIpreM IIPOKMHETHUYEeCKHUX IpelaparoB, WA Y
MMalMeHTOB C BBICOKUM PUCKOM acnupanuu [17].
Pyrunnoe npumenenue SBF He nonnepsxusBaercs
[1, 7], Tak KaKk B pegKUX CIy4asaAX MOKET BbI3BATh
TSOHKEJIYIO JUJIaTaliiio TOHKOU KUIIIKUY U ee Itepo-
pamuio [3]. B cayuae Bbeibopa SBF Heobxommmo
OIpeNIeTUTHCSI C BpeMeHeM Hadaja U 00beMoM
BBOOUMOI'O 9HTepaJbHOro nuTtaHus. Ha cero-
IHSAITHUUA JIeHb JJI pelleHusI 9TUX BOMPOCOB
HCIIOJIB3YIOTCS METOMbI, OLlCHUBAIOIe HapyIle-
HUE NEepUCTAJIbTUKUA KUIIIeYHUKa. K 30J10ThIM
CTaHJapTaM cjaegyeT OTHECTH CIIUHTUTIPAPUIO U
BOJIOPOJHBIN JbIxaTeabHbIN TecT [18, 19]. B nByx
MIPOCTIEKTUBHBIX UCCJIETOBAHUSIX OBbLIa JOKa3aHa
nH(POPMATUBHOCTh IPUMeHeHUsT 6eCITPOBOTHOM
KaIICyJ/Ibl y IAIJNEHTOB B KPUTHUYECKOM COCTOSIHUNA
[20]. KpoMme aToro, yJIBTpa3ByKOBOE UCCJIeJ0BaHNe
KUIIIeYHUKA ABJISIETCS COBpeMeHHbIM 3P eKTUB-
HBIM METO/IOM OILIeHKU MePUCTAJIBTUKA U MOYKET
OBITh UCIIOJIB30BAHO JJI51 IPOTHO3UPOBAHUS Pas-
Butua FI [21]. HegocrarkaMu nepedyrc/ieHHBIX
METOOB SIBJISETCS HeOOX0IUMOCTh HaJIUMYU CIIe-
[IMaJbHOTO0 00O0pYIOBaHMs, TPAHCIOPTHPOBKA
nanueHrta 3a teppuropuio OPUT, nautenabHbIN
BpeMEeHHOU MHTepBaJl JJIs IOJTy4eHUsI pe3yJibra-
TOB, HeOOXOAWMOCTh BJIQJIEHUsI IIePCOHAJIOM
OIpeJe/IeHHbIMYA HABBIKAMHU M OTCyTCTBHE JOCTO-
BepHOU wuH(popMaTuBHOCTU. [lepBBIA TecT B
HaIlleM KMCCJIeJ0BaHNM ObLJI BBIIIOJHEH ITalieH-
TaM ¢ HaubOoJee TsokesabiMu 111 u IV xkaaccamu
nospesxkaenus JKKT [22] B pesysbsraTe NepuTOHN-
Ta. [Ipy aTOM HapylleHHe MOTOPHOU (ByHKIUU
KHUIIIeYHNKa BOSHUKAET BCeraa, 4YTo 3HaYUTeJIbHO
n3MeHsIeT abCcopOIHMIO TUTATEeTbHBIX BEIECTB U
IpenaparoB U3 ee nmpocsera [23]. ITo Mepe Kynu-
pOBaHUS NEPUTOHUTA U BBIX0Ja OOJTLHOTO M3 KPHU-
TUYECKOTO COCTOSTHHS BOCCTAHABJIMBAETCS MTEePU-
CTaJbTUKA KHUIIEYHUKA, U €ero CIO0COOHOCTH
yCcBauBarb BBOOMMBbIE B HEro HYTPHUEHTbl U
JIleKapCTBeHHbIe Mpemnaparsl. Bce aTo npeamnoJia-

methods assessing intestinal peristalsis impair-
ment are used to address these issues. Gold stan-
dards include scintigraphy and hydrogen breath
test [18, 19]. In two prospective studies, the useful-
ness of the wireless capsule in critically ill patients
has been proven [20]. In addition, intestinal ultra-
sound is a contemporary effective technique for
peristalsis assessment which can be used to predict
the development of FI [21]. The disadvantages of
the above methods are the need for special equip-
ment, transportation of the patient outside the ICU,
a long time interval to obtain the results, the need
for specific skills of the staff, and the lack of reliable
usability. The first test in our study was performed
in patients with gastrointestinal injury of the most
severe classes (IIl and IV) [22] caused by peritonitis.
In such cases, intestinal motor function is always
impaired, which significantly alters the absorption
of nutrients and drugs [23]. As peritonitis is relieved
and the patient recovers from the critical illness, in-
testinal peristalsis and proper nutrient and drug
absorption are restored. All this suggests that the
rate of acetaminophen absorption from the lumen
of the small intestine will be different at different
periods of illness in patients with generalized sec-
ondary peritonitis [6]. According to our findings, if
the values obtained 5 minutes after the acetamin-
ophen administration (3.27 [2.4-4.14] ng/ml, which
is minimal in the measurement series) in group 1
are discarded, further changes in blood acetamin-
ophen concentration would be insignificant (Fried-
man test, P=0.128). The maximum values in this
group, 6.21 [5.47-6.95] ng/mkL, was seen at 30 min.
In the second group, the maximum concentration
of acetaminophen, 21.55 [18.98-24.11] pug/ml, was
recorded at 10 min, and the minimum, 5.15
[4.51-4.85] ng/ml, at 90 min. In a paired intergroup
comparison of the results, significant differences
(P<0.001) were obtained only from 5 to 20 min
(Table 2), which warranted the selection of this
time interval as most informative. Subsequently, in
each group we combined the values obtained dur-
ing this time interval. The calculated means of 5.4
[4.87-5.92] pg/ml in the first group and 16.77
[15.28-18.26] pg/ml in the second group were sig-
nificantly different from each other (P<0.001).
Thus, when performing the acetaminophen test
after intestinal administration of the drug, the op-
timal time for blood sampling would be between 5
and 20 min.

There is a U-shaped relationship between sur-
vival of a critically ill patient and energy delivered
with nutrition. Achieving 70% of the predicted rest-
ing energy requirements with nutrition associates
with increased survival, exceeding this level results
in reduced survival [24]. Small bowel feeding in-
creases survival in patients with high nutritional
risk and gastric FI (<30% of predicted) within a
week, provided that in the first 3 days its volume
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raeT, YTO CKOPOCTh abcopbmum arneTaMuHOpeHa
W3 TpPOCBETAa TOHKOTO KHUIIEYHWKA B pa3HbIe
mepuoab! 3aboJsieBaHusI OOJIBHBIX C pacIpocTpa-
HEHHBIM BTOPUYHBIM IEPUTOHUTOM OyJIeT pasHast
[6]. IIo pe3ysabTaraM Halllero UCCJIeqOBaHUs, €CJIU
y HallMeHTOB IePBOM IPYIIIHI yOpaTh U3MEPEHUS,
BBINOJIHEHHBIE Ha 5-ui MuH — 3,27 [2,4-4,14]
MKT/MJI, KOTOpbIe OBbITM MUHUMAJIbHBIMU B 9TOM
JIUHAMUYECKOM DSy, AaJbHEUIe U3MeHeHUs
KOHIIEHTpAIUN aleTaMUHOMeHa B KPOBH OYAyT
CTaTuCTUYeCKU He 3HaUnMbIMU (Kpurtepuii ®puji-
MaHa, p=0,128). MakcruMaJ/ibHble 3HAaUEHUS B 9TOU
rpymnne — 6,21 [5,47-6,95] MKr/MJI IpUXOAUJINACH
Ha 30 MuH. Bo BTOpo1i rpymiie MakCUMyM KOHIIEHT-
paunumu aneramuHodena — 21,55 [18,98-24,11]
MKT/MJT OBIJT 3aperucTpUpoBaH Ha 10-0¥ MUH, a
MUHUMYM — 5,15 [4,51-4,85] MKr/mJu1 Ha 90 MuH.
[Ipu mapHOM CpaBHEHUH Pe3YJIBraTOB MKy IPyII-
TTaMH TOJTBKO C 5-1 110 20-10 MUHYTHI OBLJIH TIOJTy4e-
HbI CTATUCTUYECKU 3HaUMMble oinvus (p< 0,001)
(TabJ1. 2), 9TO MOCTYKUII0 OCHOBAHUEM /15 BBIJE-
JIEHUSI 9TOI'0 BPEMEHHOI'0 IIPOME)KYTKa B Kaye-
cTBe MH(OPMATUBHOTO MHTepBaJia. B nmajibHeu-
meM, B KaKIOW Trpynme Mbl 00beIuHUIN
TOJTy4YeHHble 3HaUueHUsI B 9TOT BpEMEHHOU UHTep-
BaJ. Paccuntanuble cpefHue — B mepBoi — 5,4
[4,87-5,92] MKr/MJ U BO BTOpOU rpynne 16,77
[15,28-18,26] MKI'/MJI CTaTUCTUYECKN 3IHAYNMO
OTJIMYAJIICH MesK Ty co00# (p<0,001). Takum oOpa-
30M, IIPY TPOBeIeHNH alleTaMUHO(EHOBOTO TECTA
nocjae BBeJeHWs MIpenapara B IMIPOCBET KUIIKU
ONITUMAJIFHBIM BpeMeHeM 3abopa KpoBH OymeT
TIPOMESKYTOK C 5-11 110 20-10 MUH.

H3BecTHO, 4YTO HA BBI)KMBAEMOCTD ITalleHTa
B KPUTUYECKOM COCTOSTHUU BJIUSIET KOJIUYECTBO
9Hepruy, IoJgydyaeMoe UM C IUTaHueM. JTa 3aBU-
cumocTh nmeet U-06pasHyto (popmy. [locTiskeHme
nutanueM 70% OT JOJ/PKHOU 39HepreTUu4ecKou
MOTPeOHOCTHU MMOKOSI COTIPOBOKIAETCS TTOBBIIIIE-
HHEM BBI’)KMBAeMOCTH, IIPEBBINIIEHNE 3TOTO 00be-
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was at least 65% of the predicted [25]. Accordingly,
estimation of absorbable nutritional volume is cru-
cial when initiating SBE Further studies of deter-
mining the concentration of acetaminophen in the
blood using an expanded group of patients will re-
sult in developing a rational model for predicting
the transfer of patients to enteral nutrition to main-
tain the optimal amount of delivered energy and
protein.

Conclusion

Bowel absorption of acetaminophen may be
informative for predicting the feasibility of ade-
quate post-pyloric enteral feeding of patients with
generalized secondary peritonitis.

Ma IIPUBOJIUT K €e CHUKEHUIO [24]. I3BeCTHO, 4To
SBF moBBINIIaeT BBIPKMBAEMOCTH Yy OOJIBHBIX C
BBICOKHMM HYTPUTUBHBIM PUCKOM U FI B sKeTyIOK
(<30% OT IOJIHKHOTO0), HA HPOTSYKEHUN HeleJIN IIPU
YCJIOBUH, YTO B IEPBBIE 3 IHA €ro 00beM OBbLT He
MeHee 65% OT JOJIKHOro [25]. Y4duThiBass 3To,
OYeHb Ba)KHO Npu uHUIManum SBF oneHwnTs,
Kakoi 00'beM IMUTAHMs CMOKET YCBOUTH OOJTBHOM.
HManpHeNIe UCCeT0BAaHNUSA ONpeeeHNsT KOH-
IeHTpaINH arleTaMruHOeHa B KPOBHU C UCITOJb30-
BaHWEM pacCIIupPeHHON TPYNIIbl TAEeHTOB M03-
BOJIAT pa3paboTarh pPAUOHAILHYIO MOJENb
IMPOTHO3a IepeBoa OOJBHBIX HA IHTEPATHLHOE
MMUTaHNE JJIsT COXPAHEHUSI ONTUMAJIBHOTO 00 beMa
JIOCTABJIIEMOU 9HEPTUHU U OesTKa.

3akJrouenue

KosnmuecTBeHHas1 orjeHKa abcopOIny amera-
MHUHO(EeHa B TOHKYIO KUIIIKY Y MMaIlleHTOB C pac-
IIpOCTpaHeHHbIM BTOpI/I‘{HbIM HepI/ITOHI/ITOM
MOJKeT OBITh IEepCIeKTUBHA MJsI MPOBEIEHUS
noJiHolieHHoro SBE
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