JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN

O3bik Makana / OpueuHansHass Cmames / Original Article DOI:10.23950/1812-2892-JCMK-00789

The effect of malnutrition on prognosis in
surgical inpatients in the intensive care unit
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of surgery being urgent-elective, and the ex-discharge status of the patients were
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C-reactive protein/albumin value was 39.10, the hospital stay in intensive care was
3.4 days, and hospital stay was 13.58 days. It was observed that as the NRS-2002
scores at the time of hospitalization increased and MNA-SF scores decreased, the
duration of hospitalization in the intensive care and the hospital increased (p<0.001).
However, as the NRS-2002 scores increased and MNA-SF scores decreased, the need
for mechanical ventilator and mortality rate increased (p <0.001).

Conclusion: Malnutrition is a condition that triggers the inflammatory
cascade in surgical patients and has a negative effect on prognosis. Its effect is more
pronounced in patients who need intensive care for surgical reasons. We think that the
early identification of the risk of malnutrition and providing the necessary nutritional
support in the perioperative period, especially in surgical patients who need intensive
care, would affect the prognosis positively.
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KETKIJIIKCI3 TAMAKTAHYIBIH KAPKBIH/IbI TEPATINS BOJIMIIECIHAE XUPYPI'USAJIBIK HAYKACTAPIBIH
BOJI’KAMBIHA OCEPI
I1.O. Mbuima3z, JI. Jlory?

"KapkpbInas! Tepanus kadeapacsl, AiasiH AHan Meniepec aTbIHIarbl yHHBEPCHTET, AlinbiH, Typkus
2KapkpiH/bl Tepanust 6estiMi, MeuiHabIK FhUIbIMIAP YHUBEPCUTET], AHKapa KajlallblK aypyXaHachl, AHKapa, Typkus

T¥XbIPbIMOAMA

Makcatbl: XKyneni kabblHyaaH 6actanbin, MMMYHAbIK TanLWbIfblKka 9KENEeTiH KMUHMKanbIK npoLecc 60nbin TabbinaTbiH XETKIMKCI3 TamakTaHy
KapKbIHAblI Tepanus benimwenepinae xui kesaeceni. byn sepTTeyaiH MakcaTbl XXeTKiMiKCi3 TaMakTaHy kapKblHAb! Tepanus 6enimwieciHae 6akpinaHaTbiH
XVPYPrvanbIK nauneHTTepAiH 6omkamblHa acepiH 3epTTey 6onabl.

MaTtepuangapbl xaHe agicTepi: 3eptTtey - 6yn 2018 xbinablH KaHTapbl MeH 2020 XbinablH KaHTapbl apanbifbiHaa ANgblH MEMITEKETTIK
aypyxaHacblHbIH peaHnMaums 6eniMiHe TyCKeH XUPYpPrusnblk HaykactapAblH MeanumHanblk ecebiH KapanTbliH peTPOCNeKTUBTI 3epTTey. HaykacTbiH
aemorpadusanbik AepekTepi, KapkblHAbl Tepanusa GenimMwieciHae xaHe cTauuoHapaa 00ny y3akTbiFbl, XXeaen eMaeyai kKaxeT eTeTiH Xupyprus Typi,
NauveHTTePAIH LWbIFapbIny XarAanbl Tipkeni. XKeTkinikcia TamakTaHy CKpUHUHIIHE Kencek, kabbingay kesinae NRS-2002 xaHe MNA-SF-TeH 6acka,
cratucTukanblk Tangay C-peakTvBTi akybl3abl, anbOyMUHAI, Xannbl NpoTenHai xaHe C-peakTuBTi akybld/anbOyMuH KaTblHACbIH Mapkep peTiHae
TipKey apKblIrbl Xyprisingi.

Hatmxenepi: Ocbl 3eptTeyre 6apnbifbl 160 nauneHT enrisingi. NRS-2002 6ovibiHwa opTawa 6ann 2,20+1,85 kypaael, an MNA-SF kepceTkili
11,39+2,99 6onapl. C-peakTuBTi akybld/anbOyMunHHIH opTala koadduumeHTi 39,10 Kypaabl, kKapksiHAbl Tepanus 6eniMinae 6ony 3,4 KyH, aypyxaHaga
-13,58 kyH. NRS-2002 kepceTkiluTepi aypyxaHara XaTkbl3y KesiHae >xofapbinaraH xoHe MNA-SF kepceTkiwTepi ToemeHaereH cavibiH, KapKblHAbI
Tepanus GeniMwenepiHae XaHe cTauunoHaprapga 6ony y3akTbirbl aptkan (p <0.001). Ananpga, NRS-2002 ynawnapbl xofapbinan, MNA-SF
KepceTKiluTepi TOMEHAEreH canbiH pecnnpaTopFa MexaHuKasblK KaXeTTinik NeH eniM AeHreni xorapbinagpl (p <0.001).

KopbITbiHABI: YKeTKiniKci3 TamakTaHy - XMpyprusinblk Haykactapaa kabblHy peakumnsnapbiHbIH KackadblH TyAblpaTbiH XxaHe 6omkamra Kkepi acep
eteTiH xaraan. OHbIH acepi xMpyprusinblk cebenTtepre 6annaHbICTbl KAPKbIHABI TEPaNUsHbI KXET eTETIH NauMeHTTepae ankbiH kepiHeai. XKeTkinikcia
TamakTaHy kayniH epTepek aHblKTay XoHe nepuonepaTuBTi Ke3eHde XEeTKINIKCi3 napeHTepanbabl TaMakTaHy, acipece KapKblHAbl TepanusHbl KaXKeT
€TeTiH XMPYPrusanbIk Haykactapaa GormkamMra OH acep eTei Aen caHaiMbi3.

Herisri ce3gep: xeTkinikcia TamakraHy, xupyprus, MNA-SF, NRS-2002, enim-xiTim
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BJIUSAHUE HEJOCTATOYHOCTU IUTAHUS HA IPOTHO3 Y XUPYPITUYECKUX BOJIbHbBIX B OTAEJIEHUA
WHTEHCUBHOM TEPAITUN

I1.0. Mbiamas?, J1. Jory?

'Kadeapa nHTEHCHBHOI Tepanuu, YHUBepCHTET UMeHN AlibiHa AiHana Mennepeca, AiiapiH, Typrms

20OTaeneHne MHTEHCHBHOMN Tepariy, YHUBEPCHTET MEIUIMHCKUX Hayk, [opozckas Gonbpuuna Ankapsl, Aukapa, Typips

PE3IOME

Llenb: HegoctatouHOCTb NMUTaHUS, KOTopas ABMASIETCA KIMHUYECKMM NMPOLLECCOM, Ha4YMHAOLWMMCSI C CUCTEMHOIO BOCMNaneHns 1 NpuBogsaLLnM
K UMMyHOL4e1UnTY, SBNSETCA PacnpoCTpaHEHHON NpobnemMon B OTAENEHUSX MHTEHCMBHOW Tepanuu. Llenblo HacTosiwero uccrnegoBaHus crano
N3Y4UTb BNNSIHNE HEOOCTAaTOYHOCTM NMUTAHMS HA MPOrHO3 Y XMPYPrMYeCKMX NauMeHToB noj HabnogeHem B OTAENEHNM UHTEHCHMBHON Tepanuu.

MaTtepuanbl u metoabl: ViccnenoBaHve SIBMSIETCA PETPOCMNEKTUBHBLIM, B KOTOPOM ObINM pacCMOTPEeHbl UCTOpUM BOMe3Hn XUpypruyeckmnx
nauMeHToB, rOCNUTANM3NPOBAHHbLIX B OTAENEHUSI UHTEHCMBHOWM Tepanuu rocynapcTBeHHoM 6onbHULUbI T. AigbiH B nepuod ¢ sHeaps 2018 roga no
sHBapb 2020 roga. 3aperucTpypoBaHbl AeMorpadmyeckne gaHHble NauneHToB, NPOLOIMKUTENBHOCTL rocnMTanM3aumm B OT4AENEeHUN MHTEHCUBHOM
Tepanuu 1 6onbHULE, TUM onepaumu, TpebytoLLen HEOTMOXHOIO NeYeHUs], U CTaTyC BbINMMCKN NALMEHTOB. YTO KacaeTcsi CKPMHWHIA Ha He[OCTaTOYHOCTb
nuTaHus, B gononHeHue k nokasatensm NRS-2002 n MNA-SF Ha MOMeEHT rocnuTanu3auuu, Obin nNpoBeAeH CTaTUCTUYECKUMA aHanm3 nytem
perucTpaummn 3Ha4deHnii C-peaktuBHoro 6enka, anbbyMuHa, obuiero 6enka n cootHowweHne C-peakTuBHoro 6enka/ansbymmnHa B ka4ecTBe MapKepoB.

Pesynbrartbl: Bcero 160 naumeHToB Obinun BKIOYEHbI B HacTosiee uccneposaHue. CpegHuii 6ann no NRS-2002 coctaensn 2,20+1,85, B
To BpeMs kak nokasatens MNA-SF coctaenan 11,39+2,99. CpegHee 3HaveHue cooTHoweHus C-peakTuBHoro 6enka/ansbymunHa coctasumno 39,10,
npebbiBaHNe B OTAENEHUM UHTEHCUBHOW Tepanuu cocTtaBuno 3,4 aHsA, a B cTtaumoHape - 13,58 gHsi. bbino oTMeyeHo, YTO MO Mepe yBenuueHus
nokasatener NRS-2002 Bo Bpemsi rocnvtanu3aumm u cHkeHusi nokasatenerr MNA-SF, npogomkuTenbHOCTb rocnutanusauum B OTAENeHUaX
WHTEHCVBHOW Tepanuu 1 B cTaumoHape yBenuumsanack (p<0,001). OgHako no mepe Toro, kak 6annbel no NRS-2002 yBenuymBanvce, a 6annbl no
MNA-SF ymeHbLIanucb, NoTpebHOCTb B MEXaHMYECKOM pecnupaTope 1 NPoLeHT cMepTHOCTU yBenuymeanuck (p<0,001).

3aknroyeHune: HeqocTaTouHOCTb NMUTaHKS - 3TO COCTOSIHME, KOTOPOE 3amnycKaeT kackaZ BOCManuTeNbHbIX peakuuii y XMpypryeckmx naumeHToB
N OTpULATENbHO BMUSIET HA MPOrHo3. Ero achdekT 6onee BblpaXkeH y NauMeHTOB, KOTOPbIE HYXOAKTCS B MHTEHCUBHOW Tepanuu No XMpypruyeckum
npuyMHam. Mel cuntaem, 4YTo paHHee BbISIBIIEHUE pUCKa HEOOCTAaTOYHOCTM NMUTaHWs 1 obecneveHne HeobXxoaMMOro napeHTepanbHOEro NUTaHNs B
nepuonepaLmoHHOM Nepuoae, 0COBEHHO Y XMPYPrMYECKMX NALMEHTOB, HY>KOAIOLMUXCS B UHTEHCMBHOW Tepanuu, OKaXKeT MONoXUTENbHOE BrUSHME

Ha NporHoas.

KntoueBble cnoBa: HegoctaTodHOCTb nuTaHus, xupyprusi, MNA-SF, NRS-2002, cmepTHOCTb

Introduction

Malnutrition in intensive care units is a serious problem
seen in developing countries with high rates of 50-78% [1]. In
surgical patients, malnutrition is a clinical process that starts
with systemic inflammation and extends to immune deficiency
and has an important effect on hospital stay and mortality in
the postoperative period [2,3]. In addition to malnutrition in
intensive care, conditions such as infection, undernutrition, and
prolonged inflammatory events also play a role in prolonging the
duration of hospitalization in intensive care [4].

Practical and validated tests are used today to evaluate
malnutrition and the nutritional conditions of the patient. Surveys
such as Nutritional Risk Screening (NRS), Nutrition Risk Index
(NRI), Malnutrition Universal Screening Tool (MUST), Mini
Nutrition Evaluation (MNA), Mini Nutrition Evaluation - Short
Form (MNA-SF) are some of them [5,6]. In our study, we
investigated the effect of malnutrition on prognosis in surgical
patients monitored in intensive care unit using NRS-2002 and
MNA-SF scoring.

Material and methods

The study is retrospective, and the files of surgical patients
hospitalized in the intensive care units of Aydin State Hospital
between January 2018 and January 2020 were reviewed. Ethics
committee approval was not obtained since the study was planned
retrospectively. Patients over 18 years of age, hospitalized more
than 24 hours in intensive care, having a life expectancy over
48 hours, and needing intensive care urgently or after elective
surgery were included in the study. The demographic data of the
patients, length of stay in ICU (LOS ICU) and length of stay in
the hospital (LOS H), the type of surgery being urgent-elective,
and the ex-discharge status of the patients were recorded. For
malnutrition screening, in addition to the NRS-2002 and MNA-
SF scores at the time of hospitalization, CRP, albumin, total
protein and CRP/albumin values were recorded as markers,
statistical analyses were performed and compared.

The Mini Nutritional Assessment — Short Form (MNA®-
SF) is a short, valid nutritional screening tool for free-living and

clinically relevant elderly populations. The MNA-SF contains
geriatric-specific assessment questions related to nutritional
and health conditions, independence, quality of life, cognition,
mobility and subjective health. The MNA-SF is recommended
for routine geriatric assessments by the European Society
for Clinical Nutrition and Metabolism (ESPEN) [7]. It was
validated in 2009 [8]. This information belongs to introduction
or discussion.

The use of NRS - 2002 is recommended especially by the
ESPEN - European Society of Parenteral and Enteral Nutrition
for nutritional assessment and it was developed in 2002 with
the intended use for hospitalized adult patients. NRS includes
assessment of the patient's nutritional status (based on weight
loss, Body Mass Index (BMI) and general condition or food
intake) and disease severity (stress metabolism due to the
degree of disease) and is associated with higher risk for adverse
outcomes. It focuses on patients in acute care and in need of
nutritional support [9]. This information belongs to introduction
or discussion.

Statistical analysis

Data analyses were performed by using SPSS for Windows,
version 22.0 (SPSS Inc., Chicago, IL, United States). Whether
the distribution of continuous variables were normal or not was
determined by Kolmogorov Smirnov test. Levene test was used
for the evaluation of homogeneity of variances. Unless specified,
continuous data were described as mean + SD for normal
distributions and mean + SD (median) for skewed distributions.
Categorical data were described as number of cases (%).
Statistical analysis differences in normally distributed variables
between two independent groups were compared by Student’s
t test, Mann Whitney U test were applied for comparisons of
the not normally distributed data test and categorical variables
were compared using Pearson’s chi-square test or fisher’s exact
test. It was evaluated degrees of relation between variables with
spearman correlation analysis. It was accepted p-value < 0.05 as
significant level on all statistical analysis.
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Results

A total of 160 patients were included in the study and
101 (63.5%) were elective while 59 (36.5%) were emergency
surgery cases. The mean NRS-2002 score was 2.20+1.85, while
the MNA-SF score was 11.39+2.99. The mean CRP/albumin
value was 39.10, length of stay in intensive care was 4.1 days,
and length of stay in hospital stay was 13.58 days (Table 1).

Table 1 Demographic Data

It was observed that as the NRS-2002 scores at the time
of hospitalization increased and MNA-SF scores decreased, the
duration of hospitalization in the intensive care and the hospital
increased (p<0.001). As the CRP/Albumin ratio increased, the
duration of hospitalization increased in the same way (p<<0.001)
(Table 2). However, as the NRS-2002 scores increased and the
MNA-SF scores decreased, the need for mechanical ventilator
and mortality rate increased (p<0.001) (Table 3-4).

Table 2 Factors affecting the LOS ICU and LOS H

+SD Median (Range)

Age 63,55+17,74 |66 (78)
Gender (male/female) 91 (57,2%) 68 (42,8%)
BMI 28,54 24,9
Reason for hospitalization | Urgent 58 (36,5%)

Electively | 101 (63,5%)
NRS2002 2,20 £ 1,85 2(7)
MNA-SF 11,39+ 2,99 12 (13)
CRP (mg/L) 102,16 + 81,99 | 85 (365)
Albumin (g/dL) 3,10 0,74 3(3,2)
CRP/Albumin 39,10+ 35,77 | 27,18 (155,3)
Total protein (g/dL) 5,63 +0,79 5,7 (3,5)
Length of stay in ICU (LOS ICU) (day) |4,10 £ 3,40 2 (19)
Length of stay in hospital (LOS H) 13,58+10,29 |10 (58)
(day)

Table 3 Relationship with mechanical ventilation

Length of stay in ICU | Length of stay in hospi-
(LOSICU) tal (LOS H)
Age r 0,357 0,170
p <0,001 0,033
BMI r -0,301 -0,311
p <0,001 <0,001
NRS2002 r 0,391 0,330
p <0,001 <0,001
MNA-SF r -0,367 -0,269
p <0,001 0,001
CRP r 0,388 0,332
p <0,001 <0,001
Albumin r -0,444 -0,447
p <0,001 <0,001
CRP/Albumin |r 0,411 0,380
p <0,001 <0,001
Total protein r -0,276 -0,268
p <0,001 0,001
Spearman correlation analyzer; correlation coefficient

Need for mechanical ventilation p
No (n:134) Yes (n:25)
X + SD (Med) X +SD (Med)
Age 61,26 +17,49 75,80 +13,84 0,001
Gender (male/female) 76 (56,7%) / 58 (43,3%) 15 (60%) / 10 (40%) 0,761
BMI 29,26 £9,83 (25) 24,64 +£5,57 (24) 0,041
Reason for hospitalization Urgent 39 (29,1%) 19 (76,0%)
Electively 95 (70,9%) 6 (24,0%) <0,001
NRS2002 1,90 1,72 (2) 3,84 £1,68 (4) <0,001
MNA-SF 11,87 +2,63 (13) 8,84 +3,53 (9) <0,001
CRP (mg/L) 88,96 +75,79 (65) 172,88 £79,02 (185) <0,001
Albumin (g/dL) 3,23+0,70 (3,15) 2,39+0,44 (2,3) <0,001
CRP/Albumin 32,22 +31,23 (19,67) 75,98 + 36,57 (87,61) <0,001
Total protein (g/dL) 573+0,77 (5,8) 5,09 £ 0,68 (52) <0,001
Relationship with mortality
p
Exitus (n:23) Discharged (n:136)
X £ SD (Med) X + SD (Med)
Age 77,87 +10,44 61,13 +17,60 0,001
Gender (male/female) 13 (56,5%)/10 (43,5%) 78 (57,4%)/58 (42,6%) 0,941
BMI 24,06 5,03 (23,8) 29,29 9,80 (25) 0,018
Reason for hospitalization Urgent 18 (78,3%) 40 (29,4%)
Electively 5(21,7%) 96 (70,6%) <0,001
NRS2002 4,04 +1,52 (4) 1,89 £1,72 (2) <0,001
MNA-SF 8,52 + 3,48 (9) 11,88 + 2,61 (13) <0,001
CRP (mg/L) 184,22 +71,31 (2,2) 88,28 + 75,48 (65) <0,001
Albumin (g/dL) 2,34 +0,38 (2.2) 3,23 +0,70 (3,15) <0,001
CRP/Albumin 81,17 + 33,13 (88,63) 31,98 + 31,09 (19,67) <0,001
Total protein (g/dL) 5,07 £ 0,67 (5,2) 5,73+0,77 (5,8) <0,001
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Discussion

Due to conditions such as trauma, sepsis and major
surgery in patients in intensive care, proper nutritional treatment
is very important in patients with hypermetabolic status [10].
If nutritional balance cannot be achieved in these critical
conditions, the catabolic table that changes energy and protein
metabolism and causes an increase in cytokine and stress
hormones becomes inevitable [11]. Infection with malnutrition,
hospital stay, re-admission to the intensive care unit, follow-
up time on the mechanical ventilator, and mortality are related
parameters [10,12,13]. In our study, we examined mechanical
ventilation time, mortality and the CRP/Albumin values as an
inflammatory marker.

In the study of Lew et al. [1] on 285 intensive care
patients, no significant difference was found between patients
with malnutrition and patients that do not have malnutrition in
terms of dependence on mechanical ventilator. In another study
conducted on 245 patients, it was shown that the duration of
detachment from the mechanical ventilator was earlier and the
mortality was lower in patients who started enteral nutrition early
[14]. In our study, we see that both the duration of adherence
to the mechanical ventilator and the stay in intensive care unit
increased with low MNA-SF, high NRS 2002 and high CRP/
Albumin values.

In an observational study of Zaki et al. [15] in which 68
intensive care patients were followed for 3 months, the albumin
levels and malnutrition rates of the patients were examined, and
the patients were divided into 3 groups as mild, moderate and
severe malnutrition. They reported that as the albumin levels
of the patients decreased, they became more susceptible to
complications and the morbidity and mortality rates increased.
In another study [13], it was stated that low albumin level was
associated with malnutrition and it significantly increased the
rate of re-admission to intensive care unit and mortality. In
our study, we see that patients with mortality in intensive care
unit have lower albumin levels and higher malnutrition rates
than healthy discharged patients. In this way, our study shows
the importance of early nutritional screening and nutrition of

References
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should be recognized early, objective and subjective tests should
be performed, and malnutrition should be prevented by early
nutritional treatment.
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