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Assessment of early nutritional state in critical patients with
intoxication and the effect of nutritional status on prognosis

Dong-wan Ko, M.D., Sangcheon Choi, M.D., Young-gi Min, M.D., Hyuk jin Lee, M.D., Eun Jung Park, M.D.

Department of Emergency Medicine, Ajou University School of Medicine, Worldcup-ro 164, Yeongtong-gu, Suwon, Gyeonggi-do, Korea

Purpose: Nutritional status and support in critically ill patients are important factors in determining patient recovery and prognosis.

The aim of this study was to analyze the early nutritional status and the methods of nutritional support in critically ill patients with

acute poisoning and to evaluate the effect of nutritional status on prognosis.

Methods: A retrospective study was conducted in tertiary care teaching hospital from January 2018 to December 2020. in an
emergency department of university hospital, 220 patients who were stayed more than 2 days of poisoning in intensive care unit

were enrolled.

Results: 155 (70.5%) of patients with acute poisoning had low-risk in nutritional risk screening (NRS). Patients with malignancy
had higher NRS (low risk 5.2%, moderate risk 18.5%, high risk 13.2%, p=0.024). Patients of 91.4% supplied nutrition via oral route
or enteral route. Parenteral route for starting method of nutritional support were higher in patients with acute poisoning of herbicide
or pesticide (medicine 3.2%, herbicide 13.8%, pesticide 22.2%, p=0.000). In multivariate logistic regression analysis, herbicide or
pesticide intoxication, higher risk in NRS and sequential organ failure assessment over 4.5 were affecting factor on poor recovery

at discharge.

Conclusion: NRS in patients intoxicated with herbicide or pesticide were higher than that in patients intoxicated with medicine
intoxication. Enteral nutrition in patients intoxicated with herbicide or pesticide was less common. Initial NRS was correlated with

recovery at discharge in patient with intoxication. It is expected to be helpful in finding patients with high-risk nutritional status in

acute poisoning patients and establishing a treatment plan that can actively implement nutritional support.
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5 itk A AR dojuAl FHw, 71& Fal3A
Aol A= o] 9= 797 S, 425 A
& 7IES B Ao] BN Ao Aau ST} E3HEo
o] AREAEA oA 1l Al AAAE flell dgAIeol 2
[3ke A= YT gkl FAA =2 g 74, 9
B A &8 dod g e w3 S50 divks
& AAske AT FaA, FafEA, 184 9 e 9
A Ak doA 7AFE BrhsdlA stes dxjelAl o
FALo] BT Ay, ol o Aol 247t AEel=
T WAk JEIE R FeAILe e A st

ojdl £ AxEL 74 TF THAM 2719 2 o
FA T vetslaL, kel AR ook AdAE A
{5 1A Fh

L&t

2 A7 34 B A7 E N gAY S T84
2l(intensive care unit, ICU) oA 21 =9It} 20183 195E]
20201 12974 54 55 Ao 1ICU| 4 9g 8=
tFo =2 Pt 184 vlrte] Sxjel F3AM oA 3
olfel] H st APGEH S4}, JFdE] B WA ¢
4, 94 F S5 Ak old Ao AAE Al 2 AT
el Aefatoirt. & A7 B9 A7 ds]e] 59
A 5018 wol 35 ATHANIRB-MED-MDB-21-302).

AR7E AEE B3l Take AAFEA 54, 5 £,

= 3 S, AT AL AR, F5 A X5 E st
Aot 55 B2 A oFE, AxA|, A5A, 7EIR o]

Tttt 34 52 SUA, 71A137], ICU 44 A9

SEE S5t YA A R F5E T84
A Al ok del FH7Hnutritional risk screening, NRS), %%
A, Ak 99w 9 2 S e 3394
FFeH O E DN AGFS Sl dAte] FEA A
717y, 71A187) 717Y, B A A&, B9 315 A E gl
shoict. E 9 Al slEAEE ¢ 5 E YY), T 35

A

L A5 AH), M 2 TF 75, Al o2 Rt
£ NRS A1 (Fig. Dol w} NRSE ICU 94 F 1
A o] o]l NSTO| JUAPE 8445 AP, TTHIT, A
PL O R EFT £ NRS AAFIES NRS-20028 718
0 2 A DA (Body mass Index, BMI), 25 #3}, o],
Sxpo] A 87K o5 Eete] EYo AA e 5 3GAR
R, ERT ot FEHETH 19T 85
NSToA @FHEE Aldstdet. 7] 38 37 2 A
o g B ol AR NST] dare] wsieh, NST9] # At
o] gl Bfelle & 713 YA Aol wet &4 A
ZF0 2 Aksto] QL 25 keal/kg, T AZL 10-15 g/kg
2 Z4stoltt. BMI= 18,558 22 97MA1& %, 185 wwk&
AAF, 23058 27 45 FAF, 275 o)+ vnko 2 A8}
Q. 3xle] F5 == ICU Y4 Al sequential organ failure
assessment (SOFA)Z 7}3}¢itt. 1Y 48417 o]ufjof] %k
FTFS AP 9= 27 9U%FF(nutritional support, NS),
AT, A JFEF(enteral nutrition, EN) A3t A=
Z7] ENO.Z A A3}t

H RS X5 Hole AT AR 429 9
(interquartile range, IQR)Z & 7|3} %th. S22, NRS, ¢
A sl oial 7 22bel Afolg ltels] 9] Mann-
Whitney #2313} Kruskal-Wallis #2418 0]-8-5}o] A&HEE
H| w8 gitt, p 3 0.05 WRhE SAIH O fof3t Ao et
sttt Kruskal-Wallis s22 0|4 #}o]& Kol 3¢, S4E
A 7} 774 2] ¥] 1l Aol Bonferroni ¥ 3-8 S3l p 7k 0.0083
uk, NRS 7} 743 5 A 3184 ZF 27he] Hlaldl= p
7 0.0167 W|ekE FAA R Folgk Ao Astirt. v =
T X E Hol& HFY wge Wi WiEdrE 1769
1L, Fisher s exact testg o|-8-sto] v]asloict, E4H Al &4
3|5 of ol sl frojgt 2ol & Hols Mg o]g3to] thi
F 2A2E 3| Aldst ot o] wf &= receiv-
er operating characteristics (ROC) 3FA1-& o]-8-5}o] Atz
Reto] W3 ¢ T RAIT. BA ZLIUL 1B SPSS
statictics ver, 20 (IMB Corp., Armonk, NY, USA)-2 o]-835} it}

/ High nutrition risk \ / Medium nutrition risk \ /

1) Albumin <3.0 1) Age =65
2) BMI <18.5 2) Albumin 3.0-3.4
3) Poor oral intake >2 weeks 3) BMI <30

4) Signs of poor nutrition*
5) Nutrition risk comorbidities *

K At least one risk factor / \ At least two risk factors / \ /

Low nutrition risk \

* Signs of poor nutrition: weight loss more than 5 kg during the recent month, enteral tube feeding, fasting for more than 3 days,

dysphagia, dysmastication

T Nutrition risk comorbidities: renal failure, liver cirrhosis, hepatic encephalopathy, burn exceeding 10% of total body surface area,
multiple trauma, sore, Acquired immunodeficiency syndrome, inherited metabolic disorder.

Fig. 1. Criteria of Nutritional Risk Assessment.
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2018 1¥5 2020 129704 A7 A7zt 5 F
50019] A7 §4 T5 Jdo R S5 ICU Y3
th 15 184 vgke] 8x} 497, FEAAol|A] 3 ool E
D3AY AP 32} 2281, YA F F5ol old Ao g A
d 84 39S AQet 2201 9] FA} HFH o7 B oA
SEHA.

2 A o] o AL 717 Bz} 2007 (90.9%) o1, &
<5 FAGo] 9 A= 1507 (68.2%) 0] $ch(Table 1), Tk
2 Al A8} gro] JNW k= ZH2F 231 (10%), 189
(8.29%)0] Atk (Table 2). T52 U EAL oF&o] 1549
(70.6%) 0.2 7} Wkt AlZ=A7} 297 (13 2%) 2 ThHe-o.
Bdth(Table 2), eFErtol H|3)| A|lZA|9} AFAT-2 5AA
02 fosHAl Yolzl Wk}, ek ke thE B H]
3l &5 HAHo] Wkt

2. BESH0| U2 YUNE) Y FABI| 54

TEEALL] NRSE A4 @70 15598 (70.5%), L Fo]
389 (17.3%), S5 @0l 279 (13.5%) ] ftk(Table 1).
BMIE 7o) 9278(42.2%), AAG o] 2198(9.6%), FA% 0]
7979 (36.2%), H|gko] 267(11.9%)0|30tt. % LdH-1l =X
3.2 (2.900-3.600) G}, F5 A @TAAM = APl vlsl
oSHAl & HAAHo] WL, o= FHo| HYTHYL HAH
p=0.027, &= p=0.017). -5 A PTolA th2 2
Hle] gotot 5A4 frode gloltt o e $59 B¢ =
gt o2 2o H]sf) NRS7F A9 gato] Bokout BAA <
AL GAth(Table 2).

=g 9

=

ST SEXIML =7] SYLEHET R oj=22te] 2

T5 3219 YT threld BT (1481, 67.3%)
9} EN (539, 24.1%) 2.2 A|fEQcH(Table 1), $5 &2
et JUH A1 DR ApolE Betl, o] - 149
(96.8%)0IA AT 2 ENo& AlZHslgl ot AlzxAle] A%
257(86.2%), FF A1) 7% 147 (73.7%) M BT H ENS
2 QFTFE AFete] AR {7t zfolE Btk
(p=0.000) (Table 2). 5% &7l wlg} 7] NSE A|2e
T3, 27] ENS A2 ol pol & Blrt, oFE-rol| vla] Al
ZATH ASAE 27 NSE AR B4+ o Alou &
A fro] g2 AATHAZA] p=0.058, A5#] p=0.019). Z7]
ENE A2 79+ ot vla] F2A1E X ekl 9=
7NekE E3Fete] e wollA HA| b tHA Z2A] p=0.003,
A5A p=0.001, 7]E} p=0.005) YL 3UA|, g7} oA
F 87 ] Sl tigh vaelA SAEAT w2
ofgh zfo]= §lltH(Table 1, 2).,

NRSe|| we} dFFa2 A2t e Zol& B Jrh(Table
D). AL a5 AL 817393+ (parenteral
nutrition, PN)o] 973 (5 8%)0|9l o}, -2 PN 7% (18 4%)
02 NYFT FE A FESE PN AlZtsl= 9
7} BAA 02 woktH(p=0.000). NRSel| wha} z7] NS, %7]
EN9| Aol I, 19 3UA| dgat ol A=k o 7= o
H] FFFol e 2hol= ¢ldth NRS S5 o2l B¢ F5 %
T =3 J9YE 70 B HITHSOFA, p=0.000, 49 Y,
p=0.000).

3. SYLE 2t o=t &

u, 123%c 52 315, 9.1%E AP S 55 $h5S B3
TH(Table 3). AFgAR= 9% (4.19%) A}, $hd 3|8t w3 o}
£ F 79 NRS Y18=7t =3%vH(p=0.001). 7] NS¢} z7]

Table 1. Characteristics of patients with intoxication according to nutritional risk

Total Low risk Moderate risk High risk

(n=220) (n=156) (n=27) (n=38) p-value
Sex (female, %) 119 (54.1%) 92 (59.4%) 8 (29.6%)* 19 (50.0%) 0.014
Intentional exposure 200 (90.9%) 145 (93.5%) 21 (77.8%)* 34 (89.5%) 0.033
Malignancy 18 (8.2%) 8 (5.2%) 5 (18.5%)* 5 (13.2%) 0.024
Depression 150 (68.2%) 110 (71.0%) 16 (59.3%) 24 (63.2%) 0.377
Starting method of NS PO 148 (67.3%) 121 (78.1%) 9 (33.3%)* 18 (47.4%)* 0.000

EN 53 (24.1%) 25 (16.1%) 15 (55.6%)* 13 (34.2%)*

PN 19 (8.6%) 9 (5.8%) 3(11.1%¥) 7 (18.4%)*
Early EN 161 (73.2%) 120 (77.4%) 16 (59.3%) 25 (65.8%) 0.074
Early NS 178 (80.9%) 129 (83.2%) 18 (66.7%) 31 (81.6%) 0.141
Supplied calories (kcal) 65.7 (39.7-87.7) 63.5 (38.2-88.6) 63.0 (39.7-78.9) 72.2 (49.1-100.2) 0.251
Supplied protein (g) 62.4 (32.3-95.7) 62.6 (32.9-100.0)  56.2 (29.2-80.7) 63.1 (30.7-91.3) 0.325
SOFA 5.0 (3.0-8.0) 4.0 (2.0-6.0) 9.0 (5.0-11.0)* 8.0 (3.0-11.0)* 0.000
Hospital day (days) 6.0 (4.0-11.0) 5.0 (4.0-8.0) 9.0 (6.0-24.0)* 7.0 (5.0-19.0)* 0.000

PO: per os, EN: enteral nutrition, PN: parenteral nutrition, NS: nutritional support, SOFA: sequential organ failure assessment
* significantly different from low risk group
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Table 2. Characteristics of patients with intoxication according to intoxicated materials

Medicine Herbicide insecticide Others
(n=154) (n=29) (n=18) (n=19) e

Sex (female, %) 98 (63.6%) 9 (31.0%)* 6 (33.3%)* 6 (31.6%)* 0.000
Age 48.5 (27.0-63.3) 66 O (52.0-77.5)*  65.0 (49.0-75.0)* 52.0 (29.0-62.0) 0.000
Intentional exposure 147 (95.5%) 8 (96.6%) 16 (88.9%) 9 (47.4%)*"* 0.000
Malignancy 14 (9.1%) 2 (6.9%) 2 (11.1%) 0 (0.0%) 0.599
Depression 117 (76.0%) 9 (65.5%) 10 (55.6%) 4 (21.1%)*" 0.000
BMI(n,%)  Normal 63 (41.4%) 2 (41.4%) 9 (50.0%) 8 (42.1%) 0.990

Underweight 15 (9.9%) 4 13.8%) 1 (5.6%) 1 (5.3%)

Overweight 55 (36.2%) 11 (37.9%) 6 (33.3%) 7 (36.3%)

Obese 19 (12.5%) 2 (6.9%) 2 (11.1%) 3 (15.8%)
NRS Low risk 116 (75.3%) 17 (58.6%) 11 (61.1%) 11 (57.9%) 0.286

Moderate risk 16 (10.4%) 5 (17.2%) 3 (16.7%) 3 (15.8%)

High risk 22 (14.3%) 7 (24.1%) 4 (22.2%) 5 (26.3%)
Starting method of NS 0.000

PO 119 (77.3%) 12 (41.4%)* 8 (44.4%)* 9 (47.4%)*

EN 30 (19.5%) 13 (44.8%)* 6 (33.3%)* 4 (21.1%)*

PN 5 (3.2%) 4 13.8%)* 4 (22.2%)* 6 (31.6%)*
Early EN 127 (82.5%) 6 (55.2%)* 8 (44.4%)* 10 (52.6%)* 0.000
Early NS 131 (85.1%) 0 (69.0%) 11 (61.1%)* 16 (84.2%) 0.028
Supplied calories (kcal) * 59.1 (33.3-86.3) 74 7 (51.3-88.9) 75.9 (41.1-97.5) 77.3 (46.7-98.8) 0.168
Supplied protein (g)* 59 5 (31.3-90.0) 65.5 (43.1-97.6) 9.0 (42.4-127.0) 61.7 (21.4-97.0) 0.331
MV (days) 35 (22.7%) 15 (51.7%)* 10 (55.6%)* 9 (47.4%)* 0.000
SOFA 0 (3.0-8.0) 7.0 (3.5-9.0) 6.0 (1.8-8.5) 5.0 (1.0-10.0) 0.342
Hospital day (days) 0 (4.0-8.0) 8.0 (6.5-24.0)* 10.0 (6.0-17.3)* 7.0 (4.0-16.0) 0.000

BMI: body mass index, NRS: nutritional risk screening, NS: nutritional support, PO: per os, EN: enteral nutrition, PN: parenteral nutri-
tion, MV: mechanical ventilation, SOFA: sequential organ failure assessment

* significantly different from medicine group
" significantly different from herbicide group
* significantly different from insecticide group

ENE A% To] 55 Fhi5S Hole B47 fsiA &
Act. el F-of NRSO| Al 24~ F BMIE= H ¢ A 35 Afeo}
o] o] 1AL (p=0.229) Ltole} HF YR 7L oA 3] =
ol Hlsl W B3-S vEblckdo] p=0.000, % 45
p=0.000), FE72 Th2 F ol vjsl| AP 2 55 FHT o
AR Fo8HAl AJrhAZA p=0.014, 25A] p=0.003).
g A ¢ 35 frro SAHoR o3 2bolE E@]—i—
He ) AT E A F5EE £79 NRS, -2
SOFAE #&3lo] 59 A 3]s f5eke] dadS Wl
3}9icH(Table 3). SOFAE Awkzk 4.5 o]l (area under the
curve, AUC 0.710, 95% 21 2]7:7F 0.626-0.794)& o]-8-3} ATt
ths A2 3| AR A= oFE F5oll vlsl AlzAl A
A F50], NRS A7tol v NRS 55 2 143,
SOFA 45 o]¢o] B9l A] A3 & fFo JFS A= 2
A}k (Table 4).
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Table 3. Characteristics of patients with intoxication according to the level of recovery

Good recovery

Partial recovery

Died or serious

(n=173) (n=27) sequalae (n=20) EEILE

Age (years)’ 48.0 (28.0-63.0) 67.0 (54.0-79.0)* 74.0 (55.8-87.8)* 0.000
Toxic material” 0.001

Medicine 132 (85.7%) 14 (9.1%)* 8 (5.2%)*

Herbicide 19 (65.5%) 6 (20.7%)* 4 (13.8%)*

Insecticide/rodenticide 9 (50.0%) 5 (27.8%)* 4 (22.2%)*

Others 13 (68.4%) 2 (10.5%)* 4 (21.1%)*
Intentional exposure 160 (92.5%) 25 (92.6%) 15 (75.0%)* 0.042
Depression’ 126 (72.8%) 16 (59.3%) 8 (40.0%)* 0.008
NRS’ 0.000

Low risk 132 (85.2%) 16 (10.3%)* 7 (4.5%)*

Moderate risk 15 (55.6%) 7 (25.9%)* 5 (18.5%)*

High risk 26 (68.4%) 4 (10.5%)* 8 (21.1%)*
Starting method of NS’

PO 130 (75.1%) 16 (59.3%) 2 (10.0%)*" 0.000

EN 32 (18.5%) 7 (25.9%) 14 (70.0%)

PN 11 (6.4%) 4 (14.8%) 4 (20.0%)
Early EN 137 (79.2%) 20 (74.1%) 4 (20.0%)** 0.000
Early NS* 147 (85.0%) 24 (88.9%) 7 (35.0%)*" 0.000
Supplied calories (kcal) 65.1 (39.8-89.7) 62.5 (37.0-81.9) 71.4 (39.0-80.6) 0.933
Supplied protein (g) 62.6 (33.9-97.3) 63 8 (33.1-88.7) 62.0 (4.2-89.9) 0.651
SOFA’ 4.0 (2.0-7.0) 0 (4.0-8.0) 11.0 (9.0-12.0)*" 0.000
Serum albumin (g/dL)" 171.0 (142.0-199.8) 172 0 (142.0-195.0) 134.5 (105.3-160.8)*" 0.000

NRS: nutritional risk screening, NS: nutritional support, PO: per os, EN: enteral nutrition, PN: parenteral nutrition, SOFA: sequential

organ failure assessment

* significantly different from good recovery group

" significantly different from partial recovery group

* statistically different between good recovery group and others

Table 4. Multivariate logistic regression analysis for poor recovery at discharge

Variables B Adjusted OR 95% ClI p-value
Toxic material

medicine 1.0

herbicide 1.012 2.752 1.075-7.045 0.035

insecticide 1.734 5.662 1.792-17.886 0.003

others 0.583 1.791 0.543-5.909 0.338
NRS Low risk 1.0

Moderate / high risk 0.792 2.208 1.051-4.640 0.036
SOFA <45 1.0

>4.5 1.074 2.928 1.309-6.552 0.009
Depression -0.601 0.548 0.256-1.175 0.122

B: regression coefficient, OR: odds ratio, Cl: confidence interval, NRS: nutritional risk screening, SOFA: sequential organ failure

assessment

Kol 123%04 T5=2] $13E, 17.3% AN =2 =S
Act. ol FTEEALY QdtH EAJo R Qg Ao HII
th 2 7|39 NRS =7 vol 9} 71423 BMI, #2441
B 2 JUFEE ZAZ JFH Hﬂdl&é ettt (Fig. 1).
A F5 FAA 654 =919 97t o 11-255% AER
HE7h FAE 2 Ho|Uoh ™, eyt 654 o) =213
F2 4ol 548 vt dFollA, 2 Al A4, A=
U AL I3 S5 Hobe AMAIR | o8t S50l U &3}

FILOSA o7 73.4%, 654 WITE 81.2%), 714 AEE 654 w]
ko] 34.6%= 6541 o] HTH(53.3%) AT, ol EQILE
o} 7124148 =7} NRS 24 9 vzl Aoz Hln,
FT5 BAbolA kel 7194 8200l B3 oL oS
NRS7} =& 7488 H Yth(Table 1), ¢43kzle] NRSel gt o
TE AEY 21 4%l NRS7F =7 1= 53] A%
71sk A NRT S0bd & 2ol S o 84
,\1 NRS7]_£-:O ol A 1131.14—2]‘—:’.4 E}ﬂ [LH_,,_EE'_/‘*OI
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AASHE 357h BT Hlal BT 27 ENS @ F9E
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A7) 9 ARl ABFZ Asted 524 £4 A
R4 4, 934 £4o] B 5 ek o A v
A4 4 Tt ARA0E dls) Bt chiby 4717
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2§71 Fhitolo|E FEAN 1§FY ohE2HS A
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A} o], FelEAolE, FLEA ol EE 42
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AP, ENE AF3HE 39 4 2ol thba Hatg
Mol AT 4 glo] 27] ENG AstA] R3] Hepe,
B9 P B BATAN olFol JFL v
24T oA gk 9148 A BHsE ARt 94
A 549] B3l Aol Bashar o|zlo] Bape] Ay
Fol} gAgel Aol sojgitkn eix gk, g
A Abo] ohle ARAo] gl ele] Z9- oAz ol
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