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NICE criteria for identifying patients at high risk
for refeeding problems

One or more of
a body mass index (BMI) below 16 kg/m2
unintentional weight loss greater than 15% of the
body weight (BW) within the last 3 - 6 months
little or no nutritional intake for more than 10 days
low levels of potassium, phosphate, or magnesium
prior to feeding

Two or more of
a BMI less than 18.5 kg/m®
unintentional weight loss greater than 10 % of the
BW within the last 3 - 6 months
little or no nutritional intake for more than 5 days
a history of drug or alcohol abuse including insulin,
chemotherapy, antacids, or diuretics

p=1/ [1+ exp. (—0.901 + 1.303 X history
of alcoholism + 0.130 X APACHE 1II + 0.334
X SOFA + 1.041 X fasting hours — 0.876 X
baseline serum potassium — 0.065 X serum
albumin)]
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Patient background

RFS group non-RFS group = oElle test

(n=15) (n=18)
Female sex 8 3 0.026
Age 71.3+10.6 70.0+15.6 0.873
Past history
Hypertension 7 7 0.653 chi-square test
Diabetes mellitus 4 2 0.375 Fisher’s test
Cardiovascular disease 3 4 1 Fisher’s test
Cerebrovascular disease 1 4 0.346 Fisher’s test
Alcohol use 5 2 0.375 Fisher’s test
Admitted for
Cerebral infarction 2 5 0.413 Fisher’s test
Cerebral hemorrhage 3 9 0.074 Fisher’s test
Subarachnoid hemorrhage 6 1 0.005 Fisher’s test
Trauma 4 2 0.665 Fisher’s test
Epilepsy 0 1 Fisher’s test
Hours of fasting 44.8+250 35.8+23.3 0.145
Hours from initiation of nutrition to blood sampling 34.4+16.1 37.3*x121 0.442
Admission levels
Albumin 32+0.7 3.1+04 0.957
Potassium 3.6+0.6 3.9+0.5 0.073
Phosphorus 3.6x0.8 28+0.3 <0.01
Magnesium 1.8+£0.3 20+0.2 0.013
Within 3 days after starting nutrition
Potassium 3.7+04 39+0.3 0.274
Phosphorus 22+0.6 3.1x£05 <0.01
Magnesium 20£03 21£02 0.381
Daily mean nutrition for 3 days
Calorie intake (kcal/day/kg) 9.9+ 3.1 13.0£5.9 0.079
Protein intake (g/day/kg) 0.56+0.23 0.67£0.27 0.202
Protein/calorie ratio (%) 228+4.2 209+46 0.307
Carbohydrate/oral
Calorie ratio (%) 395+112 46.7%+128 0.057
Insulin use (patients) 2 0 0.199 Fisher’s test
High-risk group by NICE guidelines 14 15 0.607 chi-square test
Value of RFS risk prediction model 0.69+0.25 0.86 +£0.21 0.006
APACHE-II score 148+21 11.4+58 0.135
SOFA score 39+26 32+20 0.58

Several factors were compared between the re-feeding group (RFS) and the non-RFS group.
RFS: re-feeding syndrome. NICE: National Institute for Health and Care Excellence. APACHE: acute physiology and chronic
health evaluation. SOFA: sequential organ failure assessment.
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Comparison of Zhang’s predicted values for re-feeding
syndrome (RFS) between the RFS group and the non-RFS
group revealed a significant difference.
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The receiver operating characteristics curve of Zhang’s
predictive model for the onset of RFS.

CBT 20y ME T %085 L LA,
080, HERIEIL 079 TH o7z

FREEPEREEZ IR E L#EOHREIC X
% &, RFS ORIEHIL 171 ~286%CTHH > 7,
S OBF TR SRR E 2o/, RO
EREESEHVIZERFS #5E LT Ve ST
BY, KUZETIE 24 RBDINICRERRME 2o
TRER BRI L TWB Z EA B L TV RE
WAE 2z bNA. Zhang S, I, HaERR,
APACHE 0 227, SOFA 227, M7V
IV, R=AF4 VIMFHY) 7 22 MREEBEL
DORFSOMV. L7z AZRTELTHELTE
P ErOHETH APACHE I 227 &
SOFA 2 a 73t EHEEZITBIT 5 RFS Ofe
BETFCTHLIEMEHEIATNE Y. SHOK
% APACHE Il 2 27 & SOFA 2 I 7 i3 ilif#if
MTHEBEEELRP>720 DD, RFSHETEWH
M Td& o> 72. SOFA 2 2 73 HBF DlEsikit D

3 A ES

OMEDICUS SHUPPAN,Publishers Co., Ltd.All Rights Reserved



R AR & 3

RREL P14 %2 XML, APACHE I 2 2 7 I3 H
DEIEEZFMTHHOTHY), EELBET
RFS ARHFE LR T VI EZRL TV 5.

Al < HBETHIMESETIERFS FEICE
7o 7275, RFES # & non-RFS & CHEAEE 21T
Ronehodz, < HBTHIMTIE, sCBMRER
OMFRBIGICL A T35 I VEEADEZ S
CEPHMSNTVED, 20X e RNERE MM
BELAZD-6L, ZRUHEHIA VR VMELER
X2 ViREOKTZ KL RFSIZ% ) 1551
REPEAVRIE S M7z, b W HA I C Uk o i 2
REMEBREDRT D, DL L RFS
EDOHHEIZOWTHEBRMHAPLEEEZER LR
%, AW CHUE I RFS B Cldm i s
RONTHEEZE IR ol FrlZHEERIC
BT, MEMME 22 XEHICLTEY,
AR O EE I X -1 39.9 e & IR FE 2 -
T2 DS, RRERNHE LR E 2 bhi.

REGE T, M~ 27 4 7 MMEA RFS # T
HRIED 5 7225, MiE~ 7 4 ¥ 7 AMEOK T I
RES®VY A ZHFELcmbhTsy > ¥ @3
DWE L —HTHLDTHo72. —F, AT
I ABEEE) VI RFSHETHREICE L, 29T
Ho THOEERMBHEITKY) VIEZFIEL TB
D, V) AMEORERNELICER T RETHL T L
ZRLTWS.

FRERIGRE O T AV F —HIE 2O W T,
RES FRio - m S L, HeICHPd
ZEMERIATYE Y o IR ARILY
MO & 72 A X S EHFHAN D@L Y 7 FhskEZ
S5 TWAD, 1% REHR KL o THEALIREIZ
R, EELBKCHOFBICE ) Bb DB,
FER T AN F =R AW EANIZL 5T, YA

e8] MFRESNATHRIR vol.36 no.4 2026.7.

VOB LA O RN, BRERE AR
IFEEZLNTVEEDTHE Y. WRER
BAIERZ O T ¥ ¥ 2GR Tl R
HIRR £ (K1) 28% ) (3 HE#E £ (e ARAEH 54% )
L, Y A AR Y, Bk
BT A% KIS ZEFINEwEoHREDLDH
W g7, ICUARBEZNRE LK ¥
MAEDRES Tld, AP o7z A E < HEIE
B E FREBEK) VIIEZREE LTV &
BHESHTBY, 2AEEBEREORREE L
T 071 ~08g/kg/ HUF A2 RS hTwa P
LSO T, Bz AVF—RELAECHE
w, R EIZRFS NEBEL 2o 7hs, 2
NHIEBBORBEDORE OHIILAEL T - T
BY, RELEBILIPo7-DDLEREINS.
Jixp AR R IR BIC B W T S RES PR 720
KEFHKIIIDEDPOHIGT 22 L 25KEUITH
B0, SRR DOEEHE S IR KK
L5 RFS OFIETFICHRTH 50 I2200WTh
E, SOLbMEPHELEZOND.

—, NILIMWZ: %235 L7z ICU B3 oK)
YIMERACET 5T v ¥ ALt Tk, 4
H o3 (B3 174 keal/kg/H) 13K i
SENKE L eho72ds, 53N v R) V&
EEELTwEY, 4 vy i, AiER
RAACPFEIL T S, BFREOMAZNILD A
ArimaE, ML NVKTEZGERITEE
nTwz > ABFICBWTRFS B0 2 BT
A2 YRR ER TV, 4 VA V5
A RFS OFHE - EREALICHE L 2R H 0,
FEEPLETH S L BN

4 EOMETIE, NICE OHEHEIHES 728 R
7 BRI X, RES # & non-RFS # & O R T

OMEDICUS SHUPPAN,Publishers Co., Ltd.All Rights Reserved



R AR & 3

<, AHERVR b ol HEOHETI, HLUREMED D B, F72, AWGEHIR AN SHZETH
NICE O #EIIFREBOEEE A I TR EDY A D, FEFIEUSD W THERIAT IS TR 0T 247
JERBPZEN TRV, T0Y) A 7)) S/ IAMMINZ 0272 TH o7z, SRS %
PRI REMEAER STy * %Y, SHok BIEBIBCIRES 5 L E D H B LE R BT

HbBEOHRELFAKOBETH 7. —F, gt ==

Zhang © O#E & RN B 5 F 8 4 Sl Y

IZ2oWTIE, RESHTARICKL, vy 47 B AN~ B ABE L, 24 BRI DL BAE % 17

%085 & L7zf, I&IE 080, 4 HE 079 TH 1, o 7= 8% 33 6Irh 15 Bl AS RES T - 7=. RFS #
RFS FHEDFHMICHHTH B EE R b7, E P, < HBETHIMEREAS <, ARRRILT
Limitation Y UERE L, TR YT MEPAH B o
IWSK@%~§%1§%'%$ﬁ&uWIW. 72. 727D A 7§l NICE o33 AT
RFS D 8 DDEFKIHE > THRET L 721k 5 &, &% <, Zhang 5D A 7 FMEF VARG TH

mswﬁﬁuLavw%&mﬁ%D,ﬁﬁﬁu o7z WMEBRFEOEEHMICH2 > TIE, Zhang
RFS 0¥ — 7% 38 & KB R RIIFZEA v 2 LOEENEXEZZEICLDD, MiEY YMEIZHE
LABEE ShTws Y SEEAEERO &2 FLHEAZHBTLIENEE LV EEZ SN
Doig 5D ISV 728z v 7aps t > 12, cor

EOFWEREL 206, —HMOR R E% ARTICEALCEIRTNECOIE B E LA

Xk

1) Doig GS, et al: Restricted versus continued standard caloric intake during the management of refeeding syndrome in critically il
adults: a randomised, parallel-group, multicentre, single-blind controlled trial. Lancet Respir Med 3: 943-52, 2015

2) National Collaborating Centre for Acute Care: Nutrition support in adults: Oral nutrition support, enteral tube feeding and
parenteral nutrition. National Institute for Health and Care Excellence, London, 2006

3) Zhang W, et al: Development and validation of risk prediction model for refeeding syndrome in neurocritical patients. Front Nutr
10: 1083483, 2023

4) Xiong R, et al: Incidence and outcome of refeeding syndrome in neurocritically ill patients. Clin Nutr 40: 1071-6, 2021

5) Friedli N, et al: Management and prevention of refeeding syndrome in medical inpatients: An evidence-based and consensus-
supported algorithm. Nutrition 47: 13-20, 2018

6) Boot R, et al: Refeeding syndrome: relevance for the critically ill patient. Curr Opin Crit Care 24: 235-40, 2018

7) Heuft L, et al: Refeeding Syndrome. Dtsch Arztebl Int 120: 107-14, 2023

8) Goyale A, et al: Predicting refeeding hypophosphataemia: insulin growth factor 1 (IGF-1) as a diagnostic biochemical marker for
clinical practice. Ann Clin Biochem 52: 82-7, 2015

9) Zeki S, et al: Refeeding hypophosphataemia is more common in enteral than parenteral feeding in adult in patients. Clin Nutr 30:
365-8, 2011

10) Naik NM, et al: Assessment of refeeding syndrome definitions and 30-day mortality in critically ill adults: A comparison study.
JPEN J Parenter Enteral Nutr 47: 993-1002, 2023

11) Parker EK, et al: A standard enteral formula versus an iso-caloric lower carbohydrate/high fat enteral formula in the hospital
management of adolescent and young adults admitted with anorexia nervosa: a randomised controlled trial. J Eat Disord 9: 160,
2021

12) Slingerland-Boot R, et al: Macronutrient intake and outcomes of ICU patients with refeeding hypophosphatemia. Clin Nutr
ESPEN 55: 191-9, 2023

13) Colmenero M, et al: Incidence of hypophosphataemia after ICU admission in mechanically ventilated patients and its relationship
with risk factors for refeeding syndrome. Med Intensiva (Engl Ed) 48: 317-25, 2024

14) Kohn MR, et al: Refeeding in anorexia nervosa: increased safety and efficiency through understanding the pathophysiology of
protein calorie malnutrition. Curr Opin Pediatr 23: 390-4, 2011

e 82 MRS FLRER  vol.36 no.4 2026.7. ©MEDICUS SHUPPAN,Publishers Co., Ltd.All Rights Reserved



% T 5 S

Identification of Associated Risk Factor and Early Detection
of Re-feeding Syndrome in Patients Admitted for
Neurosurgical Emergencies
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Patients who have fasted may develop re-feeding syndrome (RFS) as nutrition is resumed. As RFS usually
occurs within 72 hours of its resumption, enteral nutrition must be started as early as possible to avoid RFS. We
investigated the incidence of RFS among 33 patients (22 men, 11 women, mean age 70.6 years) admitted to our
department on an emergency basis. At the time of admission their phosphorus levels were normal. Their blood
gas was sampled during their more than 24-hour fast and their phosphorus level within 72 hours of nutrition re-
starting was checked and retrospectively examined.

Of the 33 patients 26 (81.8%) had suffered a stroke [cerebral hemorrhage n=12, cerebral infarction, or
subarachnoid hemorrhage (SAH) n=7 each] , head trauma n=6, or epilepsy n = 1). The mean fasting period was
39.9 hours. RFS was defined as hypophosphatemia (serum phosphorus <2.01 mg/dL and a decrease of at least
0.49 mg/dL from the baseline) developed within 72 hours of re-starting nutritional supplementation. The blood
sampling results obtained at admission and within 72 hours of re-starting nutrition were compared. In patients
with severe neurological manifestations we prepared a fitted regression equation for RFS risk prediction.
Patients at high risk for RFS were extracted based on ‘National Institute for Health and Care Excellence’ (NICE)
criteria. The RFS group was comprised of 15 patients; it contained significantly more females than the non-RSF
group and a significantly higher rate of SAH patients.

Admission blood results showed that the level of phosphorus was higher and that of magnesium was lower
in the RFS group. The application of NICE criteria was not useful for predicting RFS. However, previously
reported risk prediction model was of value in patients with severe neurological manifestations. According to
the receiver operating characteristics (ROC) curve of that model, sensitivity was 0.80, specificity was 0.79, and
the area under the curve (AUC) was 0.776 at a cutoff of 0.85. Among 33 patients admitted to the neurosurgical
department on an emergency basis, 15 patients (45.5%) who had fasted for more than 24 hours developed RFS.
It was more likely in females and patients with SAH.
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