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ERAS = Enhanced Recovery After Surgery
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Multimodal approach to control postoperative pathophysiology and
rehabilitation

H. KEHLET

Dr. Henrik Kehlet T19974F 1R HERASHE S & A “MEREIMRZR”

Kehlet H .[J]. British Journal of Anaesthesia, 1997.
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HAZZREIRA (Multidisciplinary Team, MDT)[REI5ERk

v SMELED, FRERED, $RUm

v xKRESF. BN PISFHESS

+ WARKRECES (EEROE)
Coordination from patients (physically & mentally)

. REERSS a

Understanding & Support from families

Ljungqvist O, et al. JAMA Surg 2017. 52(3):292-8.
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(Kaiser Permanente Northern California)

The Kaiser Permanente Northern California Enhanced Recovery
After Surgery Program: Design, Development, and Implementation

Vincent X Liu, MD, MS; Efren Rosas, MD; Judith C Hwang, MD, MBA; Eric Cain, MD, MBA;
Anne Foss-Durant, RN, MSN, FNP, MBA; Molly Clopp, RN, MS, MBA; Mengfei Huang, MSc; Alexander Mustille;
Vivian M Reyes, MD; Shirley S Paulson DNP(c), MPA, RN, NEA-BC; Michelle Caughey, MD; Stephen Parodi, MD Perm J 2017;21:17-003

—— JAMA Surgery Journals ~  Enter Search Term

@ Vi.E"WS l5,193 Citations 3 = Altmetric 674 * E#EE 1I I!;TE % %
@ Original Investigation B§1&1 /3 §E t ’—-?ﬁ B% 1&

DA July 19, 2017
verev - Enhanced Recovery After Surgery Program Imple-

mentation in 2 Surgical Populations in an Integrated
Health Care Delivery System Key Points

Vincent X. Liu, MD, M5"%; Efren Rosas, MD%: Judith Hwang, MD, MBAZ et al Question What is the influence of implementation of an enhanced recovery after surgery program on outcomes

among patients undergoing elective colorectal resection and emergency hip fracture repair?
» Author Affiliations

JAMA Surg. 2017;152(7):e171032. doi:10.1001/jamasurg.2017.1032 Findings In this pre-post difference-in-differences study of 15 849 surgical patients at 20 medical centers in
Northern California, implementation of a multifaceted enhanced recovery program was associated with a one-
third reduction in postoperative complication rates in the target population relative to comparator surgical popu-
lations. The program was also associated with decreased hospital mortality among patients undergoing colorec-
tal resection and increased rates of discharge to home among patients undergoing hip fracture repair.

Meaning Large-scale implementation of an enhanced recovery after surgery program significantly improved
many processes and outcomes of surgical care in 2 distinct populations.
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ERASIIf PRES 12

Table 1. Sample of an enhanced recovery preoperative clinical pathway

Item No. | Practice | Team member

1 Standard preoperative clinical pathway item

1.1 Patient education to help inform of ERAS approaches that Surgery MA/RN
may be unfamiliar (g, reducing narcotics, early feeding and and Preoperative
ambulation) Medicine MA/RN

1.2 No prolonged fasting RN in clinic and
Clear liquids up to 2 hours before surgery (including Preoperative
carbohydrate loading with drink). Acceptable substitutes: juice | Medicine
or drink. Do not use in patients with bowel obstruction or on
nasogastric tube. See amended guidance for diabetics.
Solids up to 8 hours before surgery

1.3 Chlorhexidine mouthwash (HAP measure) Surgeon/BN

14 Chlorhexidine wipe (SSI bundle) Surgeon/EN

1.5 Standardizing PONV prophylaxis Anesthesia/RN

2 Colorectal patients only

2.1 Preoperative albumin for risk assessment Surgeon

Preoperative
Medicine/laboratory

3 Multimodal pain management

31 Decrease sedative medications, especially in the elderly Anesthesia/RN
population (eg, midazolam, 2 mg maximum)

3.2 Acetaminophen (caution in patients with liver disease) Surgeon/RN/
Patient weight = 50 kg, 1 g IV single dose Anesthesia
Patient weight < 50 kg, 15 mg/kg IV single dose

3.3 Gabapentin (if already on this medicine, continue usual dose) | Surgeon/NR
Patients aged 18-59 years: 600 mg oral single dose
Patients aged 60-69 years: 300 mg oral single dose

ERAS = Enhanced Recovery After Surgery; HAP = hospital-acquired pneumania; IV = intravenous; MA = medical
assistant; PONV = postoperative nausea and vomiting; RN = registered nurse; 531 = surgical site infection.
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Day of Surgery and Intra-Op Orders [414233]

Not included: Surgical Case Request, Admission Orders, and Code Status.

ERAS IDENTIFIER
ERAS ldentifier

" |dentified as an Enhanced Recovery Ater Surgery (ERAS) Patient

eguired

. ERAS PRE DAY OF SURGERY

e b

Open Panel for ERAS PRE DAY OF SURGERY

~ ERAS PRE DAY OF SURGERY

ERAS Orders
[T Carbohydrate Drink

[ Pre-albumin

NURSING

* Mursing Orders
I Void on Call to OR

™ Insert Urinary Catheler

DIET

- Diet Orders

(% DIET, MPO EXCEFT MEDICATIONS
Duat type? NPO

As shown in Figure 6, ERAS order sets

were built to reflect the clinical practice

<acea guidelines and foster standardization of

care. All order sets were tagged with an

" TERAS identifier flag so that once an order

was placed, targeted ERAS patients could
be clearly identified. In total, 13 new
order sets were released to support rapid

For pre-op, DAY OF SURGERY implementation and became the func-

tional backbone supporting rapid practice
change. As new surgery types were added
to the ERAS project, more order sets were
developed in rapid cycle fashion.
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iLEH, BNES,
80fliEZ BERISIIRARBE, FIIFR55.8%5, ERASHASERIIRHERIANGIRRIILL
AEARENZEIRENE REHRERZ
ANEEBRREL (d) 5.6+1.3 9.4+1.92 BT (%)
EDRHERRRTE (d) 3.3+04 4.5+0.92 HEE (%) 10.0% 17.5%
(S EEpKiEARTIE (d) 45+1.4 6.8+1.92 Ry lES I 7
RETE (kg) 3.2+0.8 4.3+1.6° BB R - -
SafrERF 1862042360 2037024402

it: SERASZEFELL, 2P<0.05

rRHHMRIZRRS (2007) 45 (19) 1314-1317
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ERAS TC Mean Difference Mean Difference ERAS TC Risk Ratio Risk Ratio

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% CI Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Anderson 2003 418 i 721 11 193%  -3.00[-4.56,-1.44) — Anderson 2003 4 14 5 1 60% 0.63(0.22,1.80] E——
Delaney 2003 52 25 31 58 30033 M7%  -060[1.95 075 T Delaney 2003 7oA 10 33 96% 0.75[0.32,1.71] "
Gatt2005 66 44 19 9 46 20 96% -240[522042 B Gatt2005 9 19 15 20 231% 0.63(0.37,1.08) —
Khao 2007 5 85 34 71475 35 31%  -200[764, 364) R E— Khoo 2007 9 3 16 35 14.9% 0.561(0.29,1.10] —
Muller2009 6.7 484 76 103 497 75 182% -360[5.17,-2.03) . huller2009 16 76 375 275% 0.43[0.26,0.70] —+
Serclova2009 74 13 81 104 31 82 271%  -3.00[392-2.08 - Serclova2009 LA 25 52 18.8% 0.45[0.25,0.81] —
Total (95% Cl) 226 226 100.0% -2.51[-3.54,-1.47] <> LT:;.al {95% Cl) 226 226 100.0% 0.53[0.41,0.69] ¢

T TIElerogeney. Tau = 080, Ch= 1108, 0= 5 (L = 0.0, 1= 50 ' ! i | Otal events o 108

Testfor overall effect Z= 4.76 (P < 0.00001)

40 6 0 510
Favours experimental  Favaurs contral

ERAS w48/ EReht H2.5K

Heterogeneity: Tau®*= 0.00; Chi*= 2.26, df=5 (P=0.81); F= 0%
Test for overall effect: Z= 4.81 (P < 0.00001)

RRERHEH 47%

ERAS W[ RERIF

001 0 10 100
Favours experimental  Favours control

ERAS TC Risk Ratio Risk Ratio 2t _ e RLLIEED
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Anderson 2003° 0 14 0 1 Not estimable Anderson 2003 0 141 11 328% 027 [0.01,597] u
Delaney 2003” 3 31 6 33 41.9% 0.53 [0.15, 1.95] —a Delaney 2910320 0 3 0 3 Not estimable
Gatt 20052 1 19 4 20 17.7% 0.26 [0.03, 2.15] _— Gatt 2005 1 19 0 20 321% 3.15[0.14,72.88] &
Khoo 2007% 3 35 1 35 16.0% 3.00[0.33, 27.46] s Khoo 20077 0 3 2 3 352% 0.20[0.01,4.02) ¢ L
Muller 2009* 3 76 2 75 245% 1.48[0.25, 8.61) —— Muller 2009’ 0 76 0 75 Not estimable
Serclova 2009* 0 0 52 Not estimable Serclova 2009 0 5 0 52 Not estimable
Total (95% CI) 226 226 100.0% 0.80 [0.32, 1.98] - umal (95% CI) 226 226 100.0% 0.53 [0.09, 3.15] i

S—tetmreTeTt * ¥ otal events 1 3

Heterogeneity: Tau? = 0,08; Chi? = 3.29, df = 3 (P = 0.35); I = 9% i

Test for overall effect: Z = 0.49 (P = 0.62)

001 0.1 1 10 100
Favours experimental Favours control

ERAS WRERBEBABXE 20%

Heterogeneity: Tau? = 0.00; Chi? = 1.83, df =2 (P = 0.40); I*= 0%
Test for overall effect: Z = 0.69 (P = 0.49)

ERASTRER BB T XK 47%

Varadhan K K, et al. Clinical Nutrition, 2010

001 0.1 i 10 100
Favours experimental  Favours control
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Operation Hospital stay

Laparoscopic cholecystectomy Ambulatory procedure®

Laparoscopic or vaginal hysterectomy Ambulatory procedure, 1 day?

Laparoscopic gastro-oesophageal reflux Ambulatory procedure, 1 day®
SUrgeny

Elective surgery for aoriic aneurysm 3-4 days®

Carotid endarterectomy 1-2 days’

hMastectomy Ambulatory procedure, 1 day®

Lung lobectomy 1-2 days®

Prostatectomy 1-2 daysg!

Partial colectomy 2 days'!

ERASEZREIFABERIERIAY57E

Gustafsson U O, et al. Archives of Surgery, 2011.
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Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

Lassen K, Coolsen MM, Slim K, et al. Guidelines for
perioperative care for pancreaticoduodenectomy:
Enhanced Recovery After Surgery

Clin Nutr. 2012 Dec:31(6):817-30.
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Review Article

Pancreatic cancer surgery and nutrition management: a review of
the current literature

Screen Clinical parameters Score/fresults
Biochemical measurements Score

CRP <10 mg/L and albumin <3.5 g/dL (4]
PG-SGA  Weight loss Stage A, well-nourished; stage B, moderate or suspected CRP =10 mg/L and albumin <3.5 g/dL 2
Condition and age malnutrition; stage C, severe malnutrition
Metabolic stress
Physical examination

MUST BMI 0, low risk; 1, medium risk; 2, high risk
Weight loss
Presence of acute disease Gastrojejunal tube Ability to vent and feed via single tube Dislodgement
Improved patient comfort QOcclusion
Malfunction of gastric port

NRS-2002 Age adjustment (=70 years) Pt rescreened if score <3 (absent, mild, or moderate risk);
Nutritional score: weight loss, changes in food intake, nutrition care plan initiated if score =3 (severe risk)
BMI, general condition

Parenteral nutrition Ability to feed in the setting of ileus or mechanical obstruction ~ Increased costs

Infectious complications

www.thehbsn.org HepataBiliary Surg Nutr 2015;41):59-71
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Guidelines for Perioperative Care in *rﬁ‘ FaliE T RRERZS h
Elective Colonic Surgery: Enhanced it 7R

A ¥ kS B’J
Recovery After Surgery (ERAS®) Society 7I¢=I=.mr" YIS Jiﬁﬂ('f'l*.lﬁ%m‘
Recommendations (20134R)

Fearon KC, et al. Clin Nutr 2005.
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« SR ANGRIE TR RS HSETEAYSI R, BRILAE.
AT PN T IS T N

ERASTER T M VIBs AWM AN (RCT) :

« ERAS4A: 37

o« XFHRAL: 374

« Japanese version of the QoR-40 (QoR-40J) Pain
VAL BB AL TR T B A R L

ERASH [BE 1G4 KL RE ) 0 WAL TR R4

Patient % + Patient

support independence

Kosei Takagi et al, Clinical Nutrition. 2018
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BEFRAREEA RS R

> B4 BHr2013-20 1541490 HliTEIBRF AR BE
> BEHFEARZEfRE: ASPEN/AND criteria (2015)

> 19.3%MBEFPFEEEFEAR
> ERA RSB | (LOS) , MIMEIYF A BENRIERMZE I RIE R EX

HEFABERA R

Factor Moderately/ Well- P
severely nourished value
malnourished (n = 357),
(n=93,%@m %)
Postoperative LOS
Median g (1-98) 6 (1-52) <0.0001
Total cost
Median $32,502 ($6482- $21,163 (6052- <0.0001
$454,433) $135,993)
In-hospital mortality 75 (7) 23 (9) 0021
Readmissions 226 (22) 16.1 (63) 0.045

Mosquera C, et al. Journal of Surgical Research. 2016
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. NHSMBHERN TEEZBEFERNE, e.g. NRS 2002, MUST, ro urorean

CCCCCCCC

MNA(-SF), ... noaiTon Ao
i.e. BMLIAE TR, IXBEL, BRTEERERE

E. oM
BMI <18.5 kg/m?

5
A E T FE>10% (AR BT E])/>5% 13 K31 B

EHIUATE—=

BMI <20 (if <70 years)/<22 (if >70 y)

5

» FFMI<15 (%) and 17 (B) kg/m?

Cederholm et al. Clin Nutr 2015
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> BB 742,483 IS EGHTFAR B

> EFRHEIHR: Albumin<3.5g/dl, Body weight loss(BWL)>10%, BMI<18.5kg/m2

> SRR EEM R ER
Hypoalbuminemia (HR=3.064, p < 0.001)

BWL>10%, (HR = 1.229, p = 0.033)
BMI <18.5 kg/m2(HR = 1.797, p < 0.001)

Hu et al. Nutrition Journal (2015)

Mortality

Pneumonia

Re-intubation

Ventilator>48h

Transfusion

Septic shock —

Return to OR

P

—— &
————

——

. *k
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- ik
—e
—_———
o
P —
—.—
——

T

2

Albumin<3.5
— BWL>10%
— BMI<18.5

1 2 3 4
Adjusted odds ratio plot of the association between significant postoperative outcomes with malnutrition. They were
evaluated by serum albumin, BWL and BMI, respectively. *p < 0.05, **p < 0.001, multivariate logistic regression.
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 NBEBIiigr: BIEMEPES2002 (nutritional risk screening 2002, NRS2002)

* BEH TRE—IROU AN EE RN :

* 6 PHABETHE>10%;
* EUMLHEPPERE(SGA) CH ek NRS 2002 $E43>5 43
- BMI<18.5 kg/m?;

- FHEH<30 g/L

Weimann A, et al. Clin Nutr, 2017
FEl, FPELHIIRFE, 2018
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* MifEE (prehabilitation) 4Rk BE RN — L S HEA A HI FRE £¥ i A
R EPA IR g, FRARAREIAAE, Wb A GBS IR, M 4e R
e s ] A2V 52 FH -

+ TR E

1. B PRl

AIEEFRAR

MUK R

MR T Bk

L B

o s Db

Kehlet H, et al. Am J Surg,2002



PR MRA 5 R

* RbighidSmetaspAr: 1995-20114F, HAEPA2 IR
* WIHE—FOAN

* RBTHRE A IEA 5 &R

R BF TR

° DU R R TS 2
 metaZ#:

* GRS AEBE I [A]

(Hedges’ g =-0.39, P =0.033)

Santa Mina D, et al. Physiotherapy 2014.
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o PRABAMAAY G T RE RN R XU B IE R KT R BB T AR I R A R A
* RCT: XM -HREIEYT; TH4: FRuERIF+HiERE (2~6w)

s WS : @ SPLiiiR; @ msREm I %; O MRk E Bk

« BEIERR: RBEIERIE

o KRR BEE R EN ) 3RS ] (endurance time, ET)
RETRIERY

ooy | BRI | SAFRES | AET%
%4l (n=63) 7(8) 62 1.4 12.1
FHA (n=62) 7(9) 31 0.5 135
P>005 | P=0001 | P=0001 | p<0.001

Anael Barberan-Garcia et al. Annals of surgery. 2018



Preoperative biliary drainage
NER R

* Summary and recommendation: Preoperative endoscopic biliary
drainage should not be carried out routinely in patients with a serum
bilirubin concentration <250 mmol/I.

« SRE250AT, ANERRE

* Evidence level: Moderate.
* Recommendation grade: Weak.
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s REIAEFAREBE, NATEIRR (1A)

« —IA NS00 BEF AR BE M (2006.4-2013.12) EIR:
V REIEFAREF H19.0%, HFEARIPMEGZE ( surgical site infections,
SSIs) BEEHTIEEFRARAH(35.5 vs. 14.0 %, p<0.0001);

VOEFRRBEY, B2 TR (B0 10K M IR BE,

SSIs‘k A%

REHMTREZACERXFEE (BEASRLBDTI0R)

(17.0% vs. 45.4%, p < 0.00069);

v ZRZRESER, RIFEEFRET IR G SSIs & A B IR R 2=
(odds ratio 0.14, 95%CI 0.05-0.37, p=0.0002) .

Fukuda Y, et al. Ann Surg Oncol. 2015
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* REIEFZFFBASHEIRTICEFTA REH ARG IFLIE
« —IRYN 108 S| REHARE TR F A BF Ay ar stk 2 v .o ASIES (2007.3-
2008.7), NRS 2002 J:, 4R,
v EFEME(NRS score = 3) : 47.2% (5124i)

v PEEEFENEE( NRS score = 5) @ 120ff], HEP 2 AR ERFTMEMNTFEAR
HEIERBET REZEFRE (25.6% vs. 50.6%, p = 0.008), HARJGH

et R B B 4558 (13.7+ 7.9 vs. 17.9 + 11.3d, P=0.018).
v NRS score 3~4 B3, 392§, HICARIE IR ZFFH WA FH A& GEMERE
I ) TG 25 7

Jie B, et al. Nutrition. 2012
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BN ET: EHEFATT (ONS) HfFE:

)

A EN

Insufficient dietary i
intake?

Oral
supplementation

Short term
(<2/3 weeks)

Iy}

| Nasoenteric tube ‘

@Yes
4—{ Oral intake possible? }—» o

—| Intact GI tract? |—

= A E

Long term
(>2/3 weeks)

Iyl

| PEJ \

Robert G. Martindale, et al. JPEN. 2013

Fig. 1. Decision algorithm for the delivery route of perioperative nutrition in patients undergoing surgery
for GC. * Oral food intake <500 kcal /day or £75% of the requirement for more than 1-2 weeks [17]. GI = Gas-

trointestinal; PEJ = percutaneous endoscopic jejunostomy.



Preoperative nutrition
RETEF XI5

 Summary and recommendation: Routine use of preoperative artificial nutrition is not
warranted, but significantly malnourished patients should be optimized with oral
supplements or enteral nutrition preoperatively.

* AEREFRXH
s FAEEFRMNRBFZVUIAEFMSE

e Evidence level: Very low.

« Recommendation grade: Weak.
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Perioperative oral immunonutrition (IN)

ERETT

 Summary and recommendation: The balance of evidence suggests that IN for
5-7 days perioperatively should be considered because it may reduce the
prevalence of infectious complications in patients undergoing major open
abdominal surgery.

s REIF5-7RIBRESF, BEERENEE

e Evidence level: Moderate.

* Recommendation grade: Weak
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« E2: @PAEMICUANH MLE F AW R NSRRI iR, — i GiR(EPAL 1 Z@os
IR [DHA]N 2Bt 5% H1R) - Lasln el HFm 6145 5 SICU B AR 5%

« L2: @PUEIE SRR R BB T IREN G B e R S le 5 Hil . BUEIEYE mARS NSi%E, HIHA
VAR EORE SRR AR AR S8R B S B e iR i T EN

» M1b: #PU™HEAMGEES TE SRR S Ay Rpe i Ec T N E SR

» M2b: BPFL530R, @WTBURH# &AM AR B WECTT , B FlIMEPA/DHAR b
i

* N5: gEU™E 25 PR RE A H LA A A R e J5 AT EN ] 5
+ 03: HEENRIFHISICURJGEFH, BPCH M THREEVE T N EFHIFR (SRS i)

[l

Taylor BE, McClave SA, Martindale RG, et al. Crit Care Med 2016; 44: 390-438A



Antioxidants vs standard, outcome mortality

Antioxidants standard Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Andrews, 2011 84 251 84 251 24 5% 1.00[D.78, 1.28] ——
Kuklinski, 1991 0 e 8 9 0.2% 0.07 [0.00, 0.98] ¢
Mishra, 2007 11 18 15 22 7.7% 0.90 [0.56, 1.43] -
Crimi, 2004 49 112 76 112 24.7% 0.64 [0.50, 0.82] —a—
Angstwurm, 1999 ¥ 21 11 21 3.2% 0.64 [0.21,1.32]
Angstwurm, 2007 46 116 61 122 18.9% 0.79 [0.60, 1.06) —=r
Forceville, 2007 14 31 13 29 5.4% 1.01 [0.58, 1.76] I S
Zimmerman, 1997 3 20 g 20 1.3% 0.38[0.12,1.21]
Preiser, 2000 8 20 6 17 2.5% 1.13[0.49, 2.62)
YValenta, 2011 19 75 24 75 6.5% 0.79[0.48, 1.32] -_—
Manzanares, 2011 3 15 5 16 1.1% 0.64 [0.18, 2.22]
Young, 1996 4 33 9 35 1.5% 0.47 [D0.16, 1.38]
Berger, 2007 1 11 1 10 0.3% 0.91 [0.07,12.69) ¢ >
Berger 2001 a 2 9 1 12 0.3% 2.67 [0.28, 25.04] >
Berger 2001b 0 11 1 12 0.2% 0.36 [0.02, 8.04] *
Schneider, 2011 6 29 6 29 1.7% 1.00 [0.37, 2.74)
Total (95% Cl) 780 792 100.0% 0.80 [0.70, 0.92] ©
Total events 257 329
Heterogeneity: Tau®*= 0.00; Chi*=15.56, df=15(P=0.41); F= 4% =0 1 052 D=5 ; % é P D=

Test for overall effect: Z= 3.27 (P = 0.001)

Favours antioxidants Favours standard



Enteral nutrition (EN) glutamine (GLN) vs control by subgroups, mortality.

En with GLN STD with PRO Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H. Random, 95% Cl Yea M-H. Randoimm., 95% CI
1.1.1 Mixed ICUNew Subgroup
Jones 1999 10 26 g 24 30.3% 1.03 [D.50, 2.08] 1999
Hall 2003 27 179 30 184 41.1% 0.93 [0.57, 1.49] 2003
Subtotad (95%: CI) 205 208 7F1.3% 0.96 [0.64. 1.42]
Total events 37 39
Heterogeneity: Tau®= 0.00;, Chi*= 0.06, df=1 (P = 0.81); IF= 0%
Test for overall effect: Z=0.23 (P = 0.82)
1.1.2 Trannma
Houdijk 1998 4 41 3 39 12 2% 1.27 [0D.30, 5.31] 1998 -
McQuiggan 2008 1] 10 2 10 3.5% 0.20 [0.01, 3.70] 2008 +
Subtotal (95% CI) 51 49 15.7% 0.79 [0.16. 3.92] — e R I ———
Total events 4 a
Heterogeneity: Tau®= 0.37; Chi*= 1.27,df =1 (P = 0.26); IF= 21%
Test for overall effect. Z=0.29 {F = 0.77)
1.1.3 Bums
Garrell 2003 2 21 12 24 13.0% 0.19 [0.05, 0.76] 2003 +*
Subtotad {95% Cl) 21 24  13.0% 0.19 [0.05, 0.76] S ——
Total events 2 12
Heterogeneity: Mot applicable
Test for owerall effect: £ = 2.26 (P = 0.02)
Total (95% CI) 277 281 100.0% 0.77 [0.44. 1.34] —easiiiee-
Total events 43 S5
?etemgeneutlf. Tau’=‘ 0.14, CI’I":_B.3E, df=4({(P=017),1F= 37% 0102 05 ; - 2 10
est for overall effect: £ = 0.93 (P = 0.35) Favors GLN Favors STD

Test for subgroup differences: ChiF= 4.87. df = 2 (P = 0.09), F = 58.9%
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100 -

| P=0.001
| P=0.008
z 80
= | P=0.19
B
i
= 60 50.8
%
Y s 37.5
#FHFAR, HEESF, H] i
Y4 y [— = y ] 3
=
A~ 20 13-6 18.2 16.1
7.5
00
0
No intervention or 1 to 9 days 10 to 13 days 14 or more days

inadequate calorie intake -
Nutritional intervention perio (Alt A
Fukuda Y et al. Ann Surg Oncol. 2015 B Overall SSIs Grade ITIb or higher SSI
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BEIEAREY | MEOZE% | BEMNTREY | {E5kEE
ZEERHIN=78) 22 5 24 14.9
TohmEfEEHE(n=75) 8 1 11 9.9
p<0.05 p<0.05 p<0.05 p<0.05

7RG VI — W &9 A 1534
PriEHE& 4 ARHANOAR3000mIZ £

e SRS IVIRAT B &R L e r, AR 5 I SO & A%

Bucher P, et al. Br J Surg, 2005, 92(4):409-414.
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1. Nygren J, et al. Curr Opin Anaesthesiol. 2015
2. 2.S. E. Noblett, et al. Colorectal Disease.2006
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Fig. 2. Relative change (postop vs. control clamp) in glucose infusion

rates (GIR), whole body glucose disposal rates (WGD), and glucose
oxidation rates (GOX) in patients undergoing total hip replacement
surgery pretreated with a carbohydrate-rich beverage (n = 8) (car-
bohydrate) or placebo (n = 7) (placebo). *P < 0.05; **P < (.01 vs.
placebo.

Soop M, et al. Am J Physiol Endocrinol Metab. 2001
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SPECIAL ARTICLES

si= AT\
Practice Guidelines for Preoperative Fasti ‘EEHEEI)GEE

gf rharmaczlogic Agents t? Reduce E?e l|=t Summary of Fasting Recommendations
ulmonary Aspiration: Application to Healt : o : :
Undergoing Elective Procedures Ingested Material  Minimum Fasting Period
An Updated Report by the American Society of 4 Clear llq]_llds 2h
Committee on Standards and Practice Paramete  Breast milk 4h
[nfant formula 6h

RACTICE Guidelines are systematically developed rec- ments, and their use cannofg Nﬂnhun—lﬂﬂ ml]k 6 h

ommendations that assist the practitioner and patient ractice Guidelines are sul .
in making decisions abourt health cal:e. These recomnl?lenda— Fhe evoluct;ion of medical ki nght mEEJ 6 h
tions may be adopted, modified, or rejected according to tice. They provide basic tecormmrarasmors—cr=ac—=oc— o

clinical needs and constraints and are not intended to replace ported by a synthesis and analysis of the current literature,
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Review of Preoperative Carbohvdrate L.oading October 2015 G60—664
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Cassandra Pogatschnik, KIDy., LIk, CHSE]; and Exra Steiger, MDD, FACS, FASPEN!

Abstract

Preoperative carbohydrate-containing ¢clear liquids fusually composed of approximately | 2946 carbohydrate predominanthy in malvodexorin
form) have provided benefits for the surgical population and further have been included in the Enhanced Recovery After Surgery (ERAS)
Sovcicty "s recommendations as part of a multimodal approach to reduce surgical patients* length of stav and complication rates. Carbohydrate
metabolism is greatly affected by the fed state, which is activated by preoperative carbobhydrate fluids given up to 2 hours prior to surgery
in contrast to the traditional midmight preoperative fast. Carbohydrate-rich flurds have been proven to enhance patient comfort prior to
surgery and have been theorized to reduce insulin resistance. reducing patent catabolism, with a positve immpact on perioperative glucose
contral and muscle preservation. This practice is further hypothesized to support the ERAS goals of reducing both complication rate
and length of stay. Preoperative carbohydrate fluid loading is difficuler o prove, as the degres of surgical procedure and postoperative
pathways are likely more reflective of patient outecome. The use of carbohydmte-loading protocols warrants further adeqguately blinded,
placelo-contralled studies, including the use of vanahle surgical technigues, reproduction of the hypernnsulinemic cuglvcomic technmigque
measureaments, investigation of ideal carbohwdrate fluid composition, and the use of similar surgeries In comparison. Preoperative
carbohwvdrate loading is just one of the many strategies linked to the success of ERAS protocols. (AW O Prace. 2001 5; 30:660-65:4)

ARIEASFKCSYNRE (BEERKECENG12%, EERESHIE) TAFABETRIEL, #

RIERSEIMEl (ERAS) MISHFEAGSSRT ARG, SEFENANFERERER, REi2/w
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Early Enteral Feeding Meta-Analyses

Author/Journal

Study Parameters

Study Design

Outcome

Mank, CCM 2001 (medical ICU
patients)
Lewis, BMJ 2001 (surgery patients)

Heyland JPEN 2003 (medical ICU
patients)

Lewis SI, J GI Surg 2008 (surgery
patients)

Doig GS, Int Care Med 2009
(critically 1ll patients)

Osland E, JPEN 2011 (GI surg with
resection)

Doig GS, Injury 2011 (trauma patients

Feeding < or> 36 hr

NPO vs <24 hr

<24-48 hr
<24 hr
<24 hr
<24 hr

<24 hr

15 studies, 753 patients

11 studies, 837 patients

8 studies
13 studies, 1173 patients
5 studies
15 studies, 1240 patients

3 studies

+ Infections
L LOS

| Infections

L LOS

T Vomiting risk

Trend to ¥ infections and mortality

Decrease mortality
Decrease infection and mortality
45% decrease in morbidity, no increase

anastomotic leak
Decrease mortality

REV. perioperative nutrition.JPEN 2013
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* Roisiid Smetagpafr: 1980-20154F, 154WW5E, 21124 EHFAEE
(BEBEERFR)

« RGEMAOUYEE VS. 5 R R E S E

o Fbas P 24 e It )

R R

ARJEFFiEE O 3£ -
> 12/1548F5: PODI1 or earlier
> 2/15: POD2

> 1/15 (B EBE) . POD3

Author  Year

RCT

Hirao 2005
Mi 2012
Peng 2014

Subtotal (l-squared = 33.5%, p = 0.222)

Cohort
Jeong 2014
Sun 2014

Subtotal (l-squared = 2.6%, p = 0.311)

Overall (I-squared = 33.2%, p = 0.200)

NQTE: Weights are from random effects analysis

Mean

Difference (95% CI)

-3.20 (-6.11, -0.28)
—1.74 (-2.71, -0.77)
—1.05 (-1.69, -0.41)
—1.44 (-2.20, -0.68)

~1.50 (-2.41, -0.50)
—2.10 (-2.82, -1.38)
—1.87 (-2.44, -1.29)

-1.62 (-2.12, -1.12)

GmpA GmpA GmpB GmB

Author Year #evis #lotal #evis #total
nenRCT

Gerritsen 2014 5 51 4 81
Jeong 2014 0 74 o 98
Sierzega 2014 7 185 2 1e8
Suehira 2004 1 40 3 &0
Sun 2014 4 186 7 160
Thapa 2011 1 1€ 2 18
Subtotal (l-squared = 0.0%, p = 0.584)

RCT

Hirao 2005 0 53 1 50
Hong 2014 0 40 o 44
Hur 2011 0 28 1 26
Lassen 2008 10 220 15 227
Mahmoodzadeh 2014 2 54 2 85
Suresh 2000 4 17 3 13
Peng 2014 0 42 o 36
Mi 2012 0 30 o 30

Subtotal {I-squared = 0.0%, p = 0.998)

Overall (I-squared = 0.0%, p = 0.972)

NOTE: Weights are frem randem effects analysis

Odds
Ratio (95% CI)

I | S 1.28 (0.32, 5.06)
I 1.28 (0.02, 66.04)
T 3.26 (0.67, 15.94)

4%7 0.48 (0.05, 4.86)

4_.—1»7 0.58 {0.18, 2.01)
t 0.47 (0.04, 5.73)

0.31 (0.01,7.75)

1.10 (0.02, 66.86)

<= 1.00 (0.49, 2.04)
|
|
|
|
]

0.30 (0.01, 7.85)

e 0.67 (0.30, 1.63)
Tt 1.02 (0.14, 751)
—_—T 1.0 {0.19, 5.67)
; 0.86 (0.02, 44.37)
| 1,00 (0.02, 52.04)
T 0.72 (0.38, 1.36)

<Il:> 0.84 (0.52, 1.34)

-
<E>

<
i

A JEHERBERT R 455 1.62K

AEYIEH

T T T 1 1 T T 1 L
03 07 15 3 5 1 2 5 10 30 €0

PERERTZE
Willcutts KF. et al. Ann Surg,2016,264(1):54-63
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Campbell SM. Nutr Clin Pract 2006; 21: 411-415.



M ARE FR 4P 58 (ONS)

hAE BB RS 2017 45 4 A5 20 #8584 W Chin J Gastrointest Surg, April 2017, Vol.20, No.4 361

- FeET S 2R -

A OREFHFEERKILIA

FREEFLMININEREL S

#i74b: FHEFARUAREF HEBLS~7 d, ROREERDTHE B REMRRNEBRKO60%H,
AR BT M4 FONS
#4d: A RMREZOERFPRARIBERTREE, HELHBONSTR, UHMARRE

HRBBAR
#E#Sb: RFONSMHAZRBERKEIEE KRR, HEBEFAZBPULEFRY R B i BER
HFH6:  HEMBEAKBEMONSEZEHEFIA HEREREHRTER, REKHEKXKEIONSEL
£3]400—600 kcal/d
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« Zrh. BAERCT (2013.11-2015.2)

* RETMAE LR > 1kg/3~6 H W4 B lp) B

o T-TliZHn=55: 250 ml/d ONS (10.1 KJ+0.096 g Pro per m)+ikREIES (AKRBEiR/P5K)
« XfH4HNn=45: RERS

* TRk FAREAEG (SSIs) Bl HR kY

© RPN REREES SRR AR R

Energy (KJ) Protein (g)

Median (IQR) Median (IQR)
Time point Control ONS P-value Control ONS P-value
n = participants
Baseline B6085(4743-7493) 6407 (4233-8193) 0.760 68 (48-83) 57 {41-76) 0.271
n=93
Pre-g erative 6350 (4714-6350) 8120 (6490-9831) 0.001 63 (49-78) 79 (67-97) 0.018
n=
Post-operative 4499 (3218-6416) 5302 (3973-7173) 0.282 46 (31-70) 60 (43-70) 0.181
n =89

IQR, interquartile range; ONS, oral nutritional supplement.
Mann-Whitney U-tests. ] ]
Burden ST, et al. J Cachexia Sarcopenia Muscle, 2017.
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& [ (SSIMTHEL) % : T4l 17/55(30%); XHIR4L 21/45(47%);
WIE4#F, OR=0.341 (P=0.031, CI 0.128-0.909)

Table 3 Intention to treat analysis for number of particpants with chest, surgical site, or urinary tract infections

Control Intervention
n = 45(%) 95% ClI n = 55(%) 95% Cl P-value

Surgical site infection 17 (38) 25110524 11 {20) 11.6 to 32.4

5(9) 3.91t019.6

Chest infection 3{7) 2.31t0179

Mhary tract INTecton Bl13) D.3 10 20.2 X17) 2910 17.3
® REBRE: FAMEFAE, THHALHBITXRA
24-48 h pre-operative 5-7 days post-operative
n Control ONS P-value n Control ONS P-value
Handgrip mean (5D 70 25.0(8.52 25.2 (10.07 0.723 70 23.2(7.85 24.9 (9.89 *0.394

Percentage weight loss median (IQR) 73 6.7 (2.6-10.8) 4.1 (1.7-7.00 0.021 79 10.2(5.1-18.5) 7.4 (4.3-10.0)
- RS BY Do 3.0-9.7] L0 0 [ A 0 = W) B W . B TR S B U = : : : :

Burden ST, et al. J Cachexia Sarcopenia Muscle, 2017.



Postoperative glycaemic control
NJa MR

Summary and recommendation: Insulin resistance and hyperglycaemia

are strongly associated with postoperative morbidity and mortality. Treatment of hyperglycaemia
with intravenous insulin in the intensive-care setting improves outcomes but hypoglycaemia
remains a risk. Several ERAS protocol items attenuate insulin resistance and facilitate glycaemic
control without the risk of hypoglycaemia. Hyperglycaemia should be avoided as far as possible
without introducing the risk of hypoglycaemia.

EH S mAE, SR mE

Evidence level: Low.

Recommendation grade: Strong.



Nasogastric intubation
B RUE

 Summary and recommendation: Pre-emptive use of nasogastric tubes postoperatively does not
improve outcomes and their use is not warranted routinely.

- BHRERRENRER, TEARE

e Evidence level: Moderate.

« Recommendation grade: Strong.



Perianastomotic drains
Nl it

—

* Summary and recommendation: Early drain removal after 72 h may be advisable in patients at low risk
(i.e., amylase content in drain <5000 U/L) for developing a pancreatic fistula. There is insufficient
evidence to recommend no routine use of drains routinely, but their use is based only on low-level
evidence.

 fRIFIEMBE (S55RAMY <5000) FE72hj5 R HI#KERER
s NEMMESIRIEEAE, WEIERRIRE

* Evidence level.
* Early removal: High.
 Recommendation grade.

e Early removal: Strong.



Somatostatin analogues

FKHIE

 Summary and recommendation: Somatostatin and its analogues have no beneficial effects on
outcome after PD. In general, their use is not warranted. Subgroup analyses for the variability in
the texture and duct size of the pancreas are not available.

* PDIEEKIRER T, BREXEHERER, BEEHER. ET
RILE5% (Meta, 17 trail, PTS 1457)

* Evidence level: Moderate.

* Recommendation grade: Strong.



Delayed gastrlc emptying (DGE)
BHET IR

* Summary and recommendation: There are no acknowledged

» strategies to avoid DGE. Artificial nutrition should be considered selectively in patients with DGE of long
duration.

* 10-25%

- BRETIF RS, MMAE T

* Evidence level: Very low.

* Recommendation grade: Strong.
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HEARRIIVEF AR BERAREIFLAE, BmEI6e I,
TRAADNHEZ H L DRI EF T AR RERT K. A

M. Braga, O. Ljungqvist, P. Soeters, et al. ESPEN Guidelines on Parenteral
Nutrition:Surgery. Clinical Nutrition, 2009 (28), 378-386
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> I fREIR RS B BAE B R, I BT 4PN

I3/ (M1: NRS-2002<3ENUTRICHA}F<5) + FERFMEN. ELNICU 7RIFREMRIEL
O EEmlEBEY, TR TPNZH,

> HE: REFRENEERBE, MRITHPN?

FEFEAEE (J1: NRS-2002=>58NUTRICIE7 >6) B™HEEFRAREH, WRENAAIT, BN
gyg’}iiﬁﬁﬁPNo TR EFF MR BE, HZEN 7-10KA 2 HIrf60%3E, NM%JESPN. [iE#E5R
> IR AR B IR R PNA R SRR A 47

HEBUE S IR SO RF ST 28 5B FR SR/, DM REE SR SEHF R M 1Y e AR AR 2 P AR PINAH 5% XU o
> FE: NTREAPNEMENBE (RAKRBTEEFAR) , KICUS—HNMMMREERH{AR?

FEFNR BT EE SR A R FEPNZHREE, #IUEICUS—ANS TIRHRARPN (<20
kcal/kg/day BB B HE HFrI80%) , PARFEAWEHFEE (= 1.2 g/kg/day) . [MElEFEE: K]

Taylor BE, McClave SA, Martindale RG, et al. Crit Care Med 2016; 44: 390-438A
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Heidegger CP, et al. Lancet. 2013 Feb 2,381(9864):385-93.

Lancet 2013; 381: 385-93

RCT, ICU;

B #%: 25-30kcal/d
EN<60%+SPN

1% 4 B 17 >5d;
A& ua>7d
No. NCT00802503

£ 9228 X 22 4 fE A B LM £
SPN 44 8 & /& FEN4: X 4tk
0.65 (95% CI 0.43-0.97; p=0.0338)
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AREEFRA R R Wb A MK AT
* 2002-20134F 7604147 BIEMRIBTF AR EE (ROYIER, StageI-1III)

° %%‘i;lz,fﬁ‘ﬁ% : NutritiOn r_iSk indeX ( NRI) 760 patients before gastrectomy
L NRI >97 5 T‘éb’% aﬁ 76( patients at 1 month after gastrectomy

11 patients died
| patient had recurrence of gastric cancer

y < 975 EFAR
NRI = 97°5 > 748 patients at 3 months after gastrectomy

- WAL AR (0S) A

745 patients at 6 months after gastrectomy

N He EI /_: ﬁ% 23 patients died
HEP)@' % —a. P (CS S) | patient had recurrence of gastric cancer

721 patients at 12 months after gastrectomy

FIG. 1 Flowchart of enrolled patients before surgery and at 1. 3. 6
and 12 months after gastrectomy

Keiichi Fujiya, et al. Ann Surg Oncol. 2018



| T—— a at 1 month after gastrectomy (HR

2.62,95% Cl 1.87-3.67; p < 0.001)

val

Overall survi

0e o 02 04 06 08 LD
1 1 1 L

risk 2 -I '1"imu u-:li Evunfn[ Yc;:r:;) I I '
LT —— b at 3 months after gastrectomy (HR
23 3.18,95% Cl 2.23—-4.54; p < 0.001)
H® :
BB s R

Overall survival curves for patients in
the normal and malnutrition groups

after gastrectomy. OS according to
nutrition status (NRI)

Overall survival

00 02 04 08 08 1O
1 1 L 1 1

¢ at 6 months after gastrectomy (HR
B S I 2.73,95% Cl 1.91-3.89; p < 0.001)

MMEAR, ERREREy 0
BATRRTERR R

Overall survival
e 02 04 06 08 10
L 1 1 1

Keiichi Fujiya, et al. Ann Surg Oncol. 2018 BT T S S S N YO N d at 12 months after gastrectomy (HR
e mimbslmlE sl e 2.98, 95% Cl 2.02—4.39; p < 0.001)
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» BEERNS: RJETEIFLRER (Clavien - Dindo II % & P I)

© REMESEIR: RIGWIE DRI R & A3 POD2IRkE 4 D& tbfil. ERAST
EATEIF O RIFEBERBEIORFABER JHILH

« G5 RJGEIFRIEH10.7 % (90% Cl, 6.47-16.54%); AJGWr4 NEELH]. ilKO;
FIIARJEHEBEHBR ; ERASII R5EMHESS.1%; 30K HABRRAPSLHO,

Sugisawa N, et al. Gastric Cancer. 2016
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Day before surgery Day of surgery Day after surgery
Before operation During operation  After operation Day 1 Day 2 Day 3 Day 4 Day 510
Ambulation Free Free Bed rest Early mabilization — — Free —
Carbohydrate 90 g/ 500 ml 45 g [ 250mil
Clear fluids upto 3
Oral intake MNormal diet hour before MNothing Clear fluids Liquid diet | Soft meal - -
anesthesia
Transfusion Fluid management | Crystaloids pareizigrr;ﬁuatlﬂhn — — Finish
Bowel preparation None
Preanesthetic medication None
Antimicrobial prophyaxis Befgrngziigr;n;ﬁim Onece
MNasogastric tube nsert Remowve
Drainage tube nsert — — Remove
Urinary catheter nsert — — — Remove
Epidural analgesia Start — — — Finish




ERAS{MBB‘J NutriCatt H EZNEEBHFARB TN :
BREXFUEBRKE R, #RBEFFR

NutriCatt protocol in the Enhanced Recovery After Surgery (ERAS)
program for colorectal surgery: The nutritional support improves clinical
and cost-effectiveness outcomes

WIS HRBAREERAST & vs ERAS+ NutriCatt RN S HBFAREE
I A 45 )53 B 5 )

MRS : BAFISacred Heart &2 ERE (2015.4-2016.1) Kigm219
P EHEBERYE, ERASAH (n=114) vs ERAS+ NutriCatt (n=105)

Rinninella E, et al. Nutrition. 2018 Feb 5;50:74-81.



NutriCatt £

Personalized diets at preadmission and before hospital admission

Men Women
At preadmission (2-3 wk)
kcal 30 kcal/kg/d 25 kcal/kg/d
Proteins (g) 1.5 g/kg/d 1.5 g/kg/d
Lipids (% of kcal) 30 30
Carbohydrates (% of kcal) 45-55 45-55
Fibers 25-30 g/d. both soluble and insoluble
3 d before admission
Kcal 30 kcal/kg/d 25 kcal/kg/d
Proteins (g) 1.5 g/kg/d 1.5 g/kg/d
Lipids (% of kcal) 30 30
Carbohydrates 45-55 45-55
Fibers 10 g/d, soluble

Progressive dietary prescriptions from Arst postoperative day to discharge

“Phase 0" Diet *“Phase 1" Diet “Phase 2" Diet
Day postintervention First day Second day From third day
to discharge

kcal 1000 kcal 1450 kcal 1800 kcal

7I~< }:. Proteins 13% 14% 18%

= Lipids 30% 30% 30%

Carbohydrates 57% S56% 52%
Consistency Liquid Creamy, low Semiliguid, only

residue

with soluble fiber




NutriCattifife X vEMT

Preadmission (3 weeks before admission)

Mutriticnal counselling; nuiritional agsesment (MRS 2002,

g Pere lized diet
anthropometric measures and BIA) ST

Pre-operative

Nutritional re-assesment (anthropometric measures, BIA No solid food after midnight; maltedextrins and clear liquid
and lab fests) until 2 hours to intervention

Post operative
Early oral refeeding:

Nutritional re-assesment (anthropometric measures, BLA) T T AT

T F
.‘\__.-"'"I-

Discharge
Mutritional re-assesment {anthropometric measures, BIA) Personalized diet
|

-
5
-
-

One Month out-patient visit

Nutritional re-assesment (anthropometric measures,
BIA)

Diet counselling

HERRBAR BRfE FERE
BRI T £
ERiLH EREE
Y
‘ SEHVEAY
il BRI IR
I HE s H E e
ERER %ﬁﬁéiﬁém 2240
Y Y Y
WiAbEFE | (FSMP: B || I E IR W InaEt B e
A A
BAAE
FSMP: £ &4 (ONS)
BLATONSAS AR 2 B Ax B0
B AR
Y Y
MAEHE | EHRT
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ERAS+NutriCatt 41 VS. ERAS# :

A5 I hE & A 23R B BRI
ERASZH

n %
RIGEIFRRE 55 48.2
Grade I 22 19.3
Grade II 23  20.2
Grade Illa 3 2.6
Grade IIIb §) 5.3

Grade IV 0] 0]
Grade V 1 0.9
SORNBEABE 4 3.5

ORWIHEIE 4%

FAGISF R Bt LOIIRFRAE 2o 2 B RS s 201 RIBEIREE, LAl JBRos itk At B

3.9

ERAS+NutriCatt 4H

n
36
18
12

g~ ~= S O

O

%
34.3
17.1
11.4

0]

3.8
1
1

4.8
0

PfH
0.03

0.64
0.05

AR J& I KE
Ak P
5 01 Rk g

i R
g i i
W1& 0 I
O I RIE
Vesical globe
H IfiL
X I
W fH
2 1M
/7RI
HoAth

ERASZ

n
55

N N R S N R O R N L B N - R @) N

%

48.2

3.5
4.4
0.9
3.5
3.5
0.9
4.4
0.9
3.5
2.6
7.9
3.5
3.5
1.8
3.5

n
36

_ = O W AW WO WU W

ERAS+NutriCatt4.

%
34.3
0.95

2.9
4.8
2.9
0.95
O
2.9
2.9
3.8
0.95
2.9
3.8

o)

0.95
3.8



ERAS+NutriCattj &
-~EARAEFRMALHERAS T £
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1

i
i

Post operative LOS

O RJEFH AR . 0

50
48

@ *}E‘ﬁ %iﬁ%ﬁ 457 85%Cl: 5.36-6.81 B5%CI 4 60-5.28

T

ERAS ERAS + Nutricatt

£9,000,000.00

€8,000.000.00 -

€6,000,000.000 -

€4, 886, 100.00 £5,154,900.00

€5,000,000.000 €3,924,900.00 |

€4,000,000.00
£3,000,000.00 |
€2,000,000.00
€1,000,000.00 |

Rinninella E, et al. Nutrition. 2018 Feb 5;50:74-81.

ERAS ERAS + Nutricatt

® Hospital stay associated costs B Complications associated cosis u Overall costs
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