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Long-Term Quality of Life Among Survivors of
Severe Sepsis: Analyses of Two International Trials*

MDY Simon Finfer, MD, FCICM

T

Patients enrolled in ACCESS trial

Patients enrolled in PROWESS-SHOCK trial

3 5 % d eath b4.9%) patients died

as available in 580 patients
; 2% reported problems with mobility and
performmg usual and self-care activities, respectively.

0, allJ

(n=1,984) (n=1,697)
/ Y
Functional and living independently at home prior to hospitalization Functional and living independently at home prior to hospitalization
(n=1,143) (n=987)
N
At 6 months At 6 months

0.2%) patients died
as available in 580 patients

0
3 O % deat
=/ reported problems with mobility and

performmg usual and self-care activities, respectively.

At 1 year
424 (37.2%) patients died
Quality of life was available in 448 patients
31.7%, 32.3%, and 14.7% reported problems with mobility and
performing usual and self-care activities, respectively.

Yende et al CCM, 44(8):1461-7, 2016
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Long-Term Quality of Life Among Survivors of
Severe Sepsis: Analyses of Two International Trials*

®6 month (n=580) * 1 year (n=448)
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S 31.7
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o 30
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2 20
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.g 10
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g 0
o Mobility Selfcare Usual care Anxlety or Pain or
discomfort
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Yende et al CCM,
44(8):1461-7, 2016

ATAMFRE - HEE=

IFURICHT Z I REDEEF



IEARF &

AVRNTT

ICU-AW  PICS
ICUAZE HAEF=R 1 FEFX 3ELEER
N LR 28 BERE 2R \
ICURRZEZXK _&l_fé@i%i
28HEFXR

ATANRM  H EXTK



)
ITA

HIAB S gt



48% . B4,

ISR EE

T LTV EELPICEFTHEICEZEL.

N R

LTLEREERZ@RITL. AR ZRE

Nz, MEKICHE=N, ZIFS5 001R

|2 RE

S CHE I —ITIRA SN =,



N RILIMEIZ & B BT EY

vl -, £,k

= ¥
4 | EEET
b §
Bk R AR 55
PR
BB
R

BF+ SRR e

+ IR EE M AT

AL+ B, EEFBR. B+ EBRIRE R
THIZ N 2



?ETHS'ZODF'IJ% ] TE




& BERNIES




Bacterial cell (E. coli) Cell wall organization

Lipopolysaccharide

(endotoxin)

- Outer
membrance

#— Peptidoglyvean

- Inner
membrance

KUBY IMMUNOLOGY 6t edition 2006 W H Freeman & Co



Surgical
Trauma

Tissue/Organ
injury

|
Alarmins

HMBG-1, HSPs, efc...

'
PAMPs
LPS, flagellin, DNA, efc...

& X

NF-xB activation

>

D

Immunocompetent cell

IARIAAE M A E9F K55 2008; 41: 1557-64



BRIMJE D FE F : SCCM 2016 (JAMA 2016)
Severe Sepsis= Sepsis
BRI fE (= E4EBXIMAE [SSCG 2012])
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INHERIME 100mmHg EIF

SOFA (Sequential Organ Failure Assessment) X377

(HH#:Singer M, et al.JAMA. 2016; 315:801-10.)
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The Japanese Clinical Practice Guidelines for Management of
Sepsis and Septic Shock 2020
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Japanese Guidelings for Nutrition Support Therapy
In the Aduit and Pediatric Critically il Patients
General and Disease-Specific Nutrition Support Therapy

(Japanese critical care nutrition therapy guicalines)
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INSFER, FEEE, ILAEE: EATS/BREM. 544 2001, 59:380-384.
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ATANBNFHEETERE  Schefold JC, et al, ) Cachexia Sarcopenia Muscle, (2):147-157, 2010
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Weijs PJ, JPEN J Parenter Enteral Nutr 2012, 36(1):60-68.




« #E AN:0.8g/kg

« FAO/WHO/UNU 1985
e European Food Safety Authority (EFSA) 2012

* ESPEN & ASPEN HAKFZA>:>1.2 g/kg

* Singer et al. Clin Nutr 2009 (PN >1.3 g/kg)

« FxIITIE:2.0-2.5g/kg

* Dickerson RN, et al. J Trauma Acute Care Surg 2012; 73:549-57.
e Hoffer LJ, Bistrian BR. Am J Clin Nutr 2012; 96:591-600.
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protein>1g/kg/day protein<1gkg/day Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
456 0 a7 40 0 -1.20 | 20

O w O

-

Zanten 2018 10

Total (95% CI) 3¢ : 0.0% 0.07 |-0.02, 0.16]
=4 (P=044).F=0%

protein>1g/kg/day protein<igkg/day Mean Difference Mean Difference
_Study or Subgroup  Mean Total Mean SD  Total >

Dolg 2015 3

Total (95% CI) 0% 0.15[0.07, 0.23)

(P=0.0001)
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Figure 3: Markers of autophagy

Summarises several markers of autophagy including the ratio of LC31i to LC31 protein level (A), the relative p62 protein level (B), and the area (C) and intensity (D) of
ubiquitin immunostaining. Data are expressed as medians (bars) and IQRs {error bars). Hustrative Western blots (E) for actin, p62, and LC3 as well as images for
ubiquitin staining (F, scale bar 500 pm) are shown. LC3=microtubule-associated protein light chain 3

EPANIC trial® prospectively planned subanalysisCREID# BUEEIR KT E (T3S /%
BO) N ERIIZE T SautophagyxEE I SalgEMZE RLT =,

Hermans G, et al. Lancet Respir Med 2013, 1(8):621-629.
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PROTein INtake and clinical outcomes of adult critically ill patients on
prolonged mechanical VENTilation (PROTINVENT) study

Log rank testa p = 0.005, B p = 0.004
lowest 6-month mortality
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@ overall < 0.8 gkg/day ° -
< 0.8 gkgiday during day 1-3 and > 0.8 gkg/day during day 4-7
overall > 0.8 gkg/day ?
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Days from admission to 6 months follow-up

Fig. 2. Six-months survival by Kaplan—Meier estimates for time-dependent protein intake groups.

Koekkoek W, et al. Clin Nutr 2019, 38(2):883-890.
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Answer (BQ)
WREHNSMHZERYEAIES, 503 18/

BZBAFENI S, BEBIXRILF— (9VNTE
=T 25~30 kcal’kg/day i2E) Z@micTiR5
ENUBEEZISNTVS. EFHOIVINTEH 1
g/kg/day LA FDIRSENEFUVWEDEZ NG S.
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The effect of higher protein dosing in critically ill patients
with high nutritional risk (EFFORT Protein): an international,
multicentre, pragmatic, registry-based randomised trial

DarenK # w/nvi Jayshil Patel, Charlene ( r‘w'n H'H"n , Danie l’et:w r/:r’uurch.,uh,r C Gonzilez, Kevin O'Reilly, Racquel Regala,
s, Xuran Jiang, / Andrew G Day, on behalf o fthe

randomised trial : 85 mtenswe care unlts (ICUs) across 16 countries

218 years , mechanical ventilation

high-dose protein (22-2 g/kg per day) vs usual dose protein (<1:2 g/kg per day)

started within 96 h of ICU admission and continued for up to 28 days or death or
transition to oral feeding.

The primary efficacy outcome was time-to-discharge- alive from hospital up to 60 days

after ICU admission
The secondary outcome was 60-day morality.

Heyland DK, et al: Lancet 2023.



Usual dose protein
High protein

Cumulative incidence

| ]
20 30 40 50
Nomberiat risk Time to live hospital discharge (days)
Deaths (high dose protein) 95 162 184 207 218
Deaths {usual protein) 91 142 175 185 198
Hospitalisation (high protein) 644 499 353 261 204 165
Hospitalisation (usual dose protein) 653 513 364 261 216 175

Figure 4: Time-to-discharge-alive from hospital by treatment group
The figure shows the cumulative incidence of time-to-discharge-alive from hospital (primary outcome) by
treatment group. Overall estimate of treatment effect: HR 0-91, 95% CI 0.77-1.07; p=0-27.

Interpretation

Delivery of higher doses of protein to mechanically ventilated critically ill
patients did not improve the time-to-discharge-alive from hospital and
might have worsened outcomes for patients with acute kidney injury and

high organ failure scores. Heyland DK, et al: Lancet 2023.
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Case 2
Pressure ulcer of the legs associated with diabetes

LA AT R



Case 3

Patient: 60-year old female

Injury: lost up to the first joint of her index finger, middle
finger, and annular finger while working.

Vital signs: BP: 128/76mmHg, HR 74/min

Laboratory data: unremarkable

Day 10
EERM hEEHREAL



Case 4
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Clectrical Muscle Stimulation (EMS)

Effect of Electrical Muscle Stimulation on Upper
and Lower Limb Muscles in Critically Ill Patients:
A Two-Center Randomized Controlled Trial

n Mo, MD, PhIY; Rie itsumi, PhDY; Tomoko Yamamoto, MS
14 ki, MD), PhD*; ga ltagaks, MD, PhD'; Hiroshi Sakaue, MD, PhD

ARTARNG A HLEERSEE Nakanishi et al. Crit Care Med, 48:11, e997-e1003, 2020
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A Biceps brachii muscle B Rectus femoris muscle
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Figure 2. Change in biceps brachii and rectus femoris muscle mass. A, Electrical muscle stimulation (EMS)
prevented reduction of biceps brachii muscle thickness (p = 0.007) and cross-sectional area (CSA) (p = 0.03).
B, EMS prevented reduction of rectus femoris muscle thickness (p = 0.003) and CSA (p = 0.04). Data are
presented as means and sk. p values were derived from t test.

ASAF D - HEX=ESE Nakanishi et al. Crit Care Med, 48:11, e997-e1003, 2020
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TABLE 2. Comparison Between the Intervention and Control Group for Secondary Outcomes

Electrical Muscle
Variables Stimulation, n

Functional outcomes (n =8, 10)
Medical Research Council score at day 5
ICU-acquired weakness (%) at day 5
ICU mobility scale at discharge from the ICU
Ventilator-free days, d
ICU-free days, d
Length of hospitalization, d
Length of hospitalization (survivor), d
After hospital discharge
Home

Transfer

Amino acid level

Day 1 to day 3 (n= 14, 17)

BCAA, % 40.5 (-7.4 to 75.3)
Glycine, % -23.4 (-54.5 to —0.6)
Proline, % 2.6 (—43.4 to 48.3)

Day 1 today 5 (n= 12, 15)

BCAA, % 18.6 (—12.8 to 67.2)
Glycine, % -37.3 (-40.8 to —
Proline, % -11.0 (-28.6 to 25.4)

BCAA = branched-chain amino acid.

55 (560-58)
13
3(1-4)
23 (19-25)
21.612=23)
23 (19-34)
24 (20-32)

Data were presented as median (interquartile range) unless otherwise indicated.

Z%’f PTJJJJjJ : #J:Jj?ubflﬁﬂz

=17

Control,
n=19

52 (35-59)
40
2(1-3)
22 (10-24)
20 (9-23)
40 (26-64)
40 (29-55)

71.5(38.8,116.9)
12.3 (-1.8 10 39.7)
54.3 (-11.4 to 1479)

21.6 (9.0, 106.1)

4.0 (-5.5 to 374)
379 (=276 to 95.1)

Nakanishi et al. Crit Care Med, 48:11, e997-e1003, 2020
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Author Mortality

EN
Total

Mortality

*

ISICMEEEEBHAFSAVEE

Risk Ratio [95%CI]

Rapp RP
Adams S
Bower RH
Young B
Cerra FB
Greenberg GR
Moore FA
Hamaoui E
Kudsk K
Gonzélez-Huix F
lovinelli G
Kudsk KA
Dunham CM
Borzotta AP
Hadfield RJ
Baigrie RJ
McClave SA
Reynolds JV
SandJ
Kalfarentzos F
Gianotti L
Windsor AC
Woodcock NP
Braga M
Pacelli F
Bozzetti F
Olah A
Abou-Assi S
GuptaR
Louie BE
Petrov MS
Eckerwall GE
Casas M
Harvey SE

18
2
10
28
3
19
29
1"
51
23
24
34
12
28
13
50
16
3

9
1
0
1
7
0
0
1
1
0
0
1
1
5
2
4
0
2
0
1
2
0
1
3
7
2
2
8
0
0
2
1
0
4

50

333[1.07,1043]
033[004, 297]
100{0.02,46.05)
082042, 162]
098[040, 241]
165[003,79.93]
103002, 5042
225[0.10,49.04]
088[0.06,13.70]
092[0.02,44.6]
100[0.02,48.45]
300[0.13,74.15]
125009, 17.98]
375[047,2975]
028007, 113]
063019, 2.08]
100{0.02, 4755
206[0.20,21.65]
040002, 9.18]
056005, 562
099[0.14, 6.86]
022[001, 434]
1711078, 379]
078018, 341]
2.39[063, 9.03]
040[0.08, 2.02]
059[011 303
1381056, 3.44]

1410.02,5042]
025[001, 435]
047[0.04, 069]
325[0.14,76.01]
020{001, 3.74]
1041094, 1.15]

RE Model : 56525

favours EN

favours PN

0.00

[

0.02

Risk Ratio

[

54.60

403.43

103093, 1.14]

AN
BHE=E

H2A-1. EEBEICE TAFRREKERSVREBREDIETRIZEHT HAZEET

Cl,confidence interval; favour, lower mortality; IV, inverse variance; OR, odds ratio.
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Author Infection Infection Risk Ratio [95%Cl]

Adams S
Bower RH
Szeluga DJ
Young B
Peterson VM
Cerra FB
Greenberg GR
Moore FA
Hamaoui E
Kudsk K
Gonzélez-Huix F
lovinelli G
Kudsk KA
Dunham CM
McClave SA
Reynolds JV
Sand J
Kalfarentzos F
Gianotti L
Windsor AC
Woodcock NP
Braga M
Pacelli F
Bozzetti F

J

5 0.88[0.60, 130]
1.00{0.02, 46.05]
0.65[0.24, 1.75]
1.03[0.31, 3.39]
0.30[0.07, 1.25]
1.12[0.02, 54.80]
1.65[0.03, 79.93]
047[0.19, 1.19]
225[0.10, 49.04]
044[0.22, 088]
0.11[0.02, 084]
1.25[0.38, 4.10]
0.36[0.14, 088]
1.23[0.03, 57.90]
1.00[0.16, 6.25]
0.54[0.30, 099]
0.74[0.22, 253]
0.56[0.23, 132]
0.82[0.49, 138]
0.16[0.01, 287]
0.62[0.34, 1.16]
0.87[0.54, 139]
124064, 241]
0.59[0.38, 092]
Olah A 045[0.18, 1.16]
Abou-Assi S 040[0.17, 096]
GuptaR 0.56[0.06, 5.09]
Louie BE 0.36[0.05, 267]
Petrov MS 0.36[0.13, 1.03]
Eckerwall GE 7.58[041,139.32]
Casas M 0.20[0.03, 145]

©

~

NZINO R PP O 200 @R @O

W N =
ENSY

[ NP
DWW RO o

RE Model - 0.66[0.56, 0.78]

favours EN favours PN
| | | |

0.00 0.02 . . . 54.60 403.43

Risk Ratio

FR2A- 2. EEBEICE TAFRMEEL LVREBEREDRREFRERICEAT HAZHM

Cl,confidence interval; favour, lower mortality; IV, inverse variance; OR, odds ratio.




A REFEDRR
3. RE|ESIL—b

3 REEIFI— M, BECERPIROES
SZBEITINED?

A3.
A2 BN TS C LM #3955 (1A), (TG C)

HARREEEEFEDREBEENALTA $25/2016 &JFHEERI2017 (J-CCNTG) F AT AR



B CALORIES Trial
P B REICS (TR EREER L — O R

LizEBEEL
EN vs PN, RCT, FET7IND

30HBETORT 393 (33.1%) 409 (34.2%)
{EE 1 4 44 (3.7%) 74 (6.2%)
N& At 100 (8.4%) 194(16.2%)
ICUNFETS 317 (26.6%) 352 (29.4%)
AMHRERNET 431(36.4%) 450(37.9%)
90HBZETHI L 442(37.3%) 464(39.1%)
BB T OREMEGHE* 0.2240.60 0.21+0.56
ICUAZEEAH 8.1 (4.0-15.8)** 7.3 (3.9-14.3)**
AN HAR R AT EA R 17 (8-34)** 16 (8—33)**

Mean=x=SD

1) Fisher’'s exact test
ICUAZE#I6BFH LI SR ERZZFIAL . 2= (£25kcal/keg/H T, 48-7285K 2) ttest ]
ISEIES S CLEBMEELI(SEM). e coon rankcsum
SRR ORESLVEL /B DHRIE S BIEPNESI+44kcal/kg, 3%2g/ke; *ERIBTY O FHE
ENEE74+44kcallkg. 3+2g/kg TH>T=, QAR

Harvey SE et al:N Engl J Med. 2014 Oct 30;371(18):1673-84



ASPEN GLs 2021

Guideline question 3. In adult Evidence GRADE: High GRADE recommendation: There Strength of GRADE
critically ill patients who are was no significant difference in recommendation: Strong
candidates for EN, does similar clinical outcomes. Because similar
energy intake by PN vs EN as the energy intake provided as PN is
primary feeding modality in the not superior to EN and no
first week of critical iliness impact differences in harm were
clinical outcomes? identified, we recommend that

either PN or EN is acceptable.

Discussion on clinical application for question 3: Our findings indicate that when similar energy is delivered by PN or EN early in critical illness for

relatively short periods of time, clinical outcomes are similar. Given these data, cost and convenience of providing EN vs PN may be larger
determinants of route of feeding early in critical iliness than differences in clinical outcomes. The question of PN use arises when EN is not feasible or
tolerated or in patients with significant gastrointestinal disease, who were not the populations studied for question 3. The two reported trials gave
~18-20 kcal/kg/day and 0.6-0.8 g/kg/day protein, and both used a premixed PN solution. Avoidance of energy overfeeding may be the most important
decision to make regarding PN use. Optimal glycemic control and catheter care are also important factors in the provision of PN to reduce infectious
complications. Clinical judgment about an individual patient’s metabolic tolerance to the dextrose (monitor glycemic control), ILE (monitor serum
triglyceride concentrations), and amino acid dose is key to delivery of appropriate PN feedings.
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Figure 1. Studies comparing early EN vs delayed nutrient intake: Mortality

Heyland DK: Critical Care Nutrition, Canadian Clinical Practice Guideline [serial on the Internet] 2015 Jun[cited on march
2013] Available from: http://www.criticalcarenutrition.com/docs/cpgs2012/2.0.pdf. 2015.
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BAEFAEEFR BRREEZEOREEEAAS1V

gastric Small bowel
Author Year Total ICU mortality Total ICU mortality Risk Ratio [95%Cl|

Montecalv1992 19 19
Kortbeek1999 43 37
Taylor 1999 41 41
Kearns2000 23 21
Minard 2000 15 12
Boivin2001 39 39
Esparza2001 27 27
Davies2002 39 34
Montejo2002 51 50
Eatock.2005 27 22
Kumar et al. 16 14
Hsu 2009 62 59
Whit2009 54 5 50
Acosta-Escribano 2010 54 9 50
Davies2012 89 91
Singh2012 39 39

1.00[0.35, 2.90]
155037, 6.48]
0.83[0.28,252)
0.91[0.33,255)
0.31[0.04,244)
1.00[0.62, 1.62]
0.91[0.47,1.78)
0.92[0.27,3.14)
0.88(0.55,1.42)
1.72[0.63, 4.67]
0.91[0.30,2.75)
1.14[0.74,1.74)
2.38(0.89,6.36
0.72[0.28,1.88)
1.06[051,2.19)
1.75[0.56 , 5.50]

5
4
5
5
1
1
1
4
1
7
4

~N - =N
(<) -

06724  tau?=0 : :
hEMecek ¥ boss213 12 -0 Favours small bowel ® Favours gastric

| I | | | [ I

1.04[0.86,1.26

002 005 014 037 100 272 739

Risk Ratio

H2B-1. EERFICEITHANMNEAREEESIVBEARERSDIRTE
[ZRH9 B AZHEHT. Cl,confidence interval; favour, lower mortality; IV, inverse
variance; OR, odds ratio.




HAEHREEFSE HAREEZEOREETEAAF1Y

gastric Small bowel
Author Year Total pneumonia Total pneumonia Rigk Ratio [95%Cl)

Montecalvo 1992 19 6 19 4 coes 067022, 1.99]
Kortbeek1999 43 18 37 10 e 0.65[0.34, 1.22)
Taylor 1999 41 26 41 18 f 0.69[0.46, 1.05)
Keams2000 23 3 21 4 ; 146[0.37, 5.78]
Minard 2000 15 7 12 6 ' 1.07[049, 2.34]
Day2001 11 2 14 0 : 0.16 [0.01, 3.03)
Davies2002 35 1 31 2 : 226[022,23.71]
Montejo2002 51 20 50 5 i 0.82[0.48, 1.39]
Kumar et al. 16 0 14 f 3.40[0.15, 77.34)
Hsu2009 62 15 59 5 : 0.35[0.14, 0.90)
White2009 54 11 50 5 ; 0.49[0.18, 1.31]
Acosta-Escribano2010 54 31 50 16 f 0.56[0.35, 0.89]
Davies2012 89 19 91 18 : 0.93[0.52, 1.65]

RE Model IV 2=-342  p=0.00062 tau?=0 0.71[0.58, 0.86]
Q=992  p=062334 |12 =0

f T T f T . ]
000 002 014 100 739 5460
Risk Ratio

H2B2. EEEBICHETHNMNEGAXREREBLVEAXREREDMARE
E(|ZBH9 B AFEEHT. Cl confidence interval; favour, lower incidence of
pneumonia; IV, inverse variance; OR, odds ratio.
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urdertsading ful feeding

Author Year Total mortailty Total  maortadty Oads Ratio 195%C1)

Rwa W 2012 1B 197 ! . D8 10.70,1.26)
RuweTW. 2011 98 22 102 ) ' ‘ ) 043 167
Arabli YM, 2011 20 ' 59 ‘ 1.72 | 1.294)
Desachy A 2008 ) 1 { ' ' 343
Taykar SJ,1999 41 6 ‘ s ' [0.23,290]

Charles EJ,2014 41 . - 4 . 1.33]0.28 , 6.36]

Favours

RE Mads IV 22064 p=0.51911 LaFf= sl ‘
Q=484 p=043513 12 = full feeding

0.14 0.37 1.00

Odds Ratio

X|2B-3.EIEEFHIZH [T SHunderfeedingd KW and full feeding D FET= (2B

B A3FEHT. Cl, confidence interval; favour,lower mortality; IV,inverse variance;
OR,odds ratio.
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underfeeding full feeding

Author Year fotal infecbon Total infection Odds Rabo [95%CI)

RicaTW, 2011 98 102 33 . . 1.08 [0.60 , 1
Taytor,1999 41 a1 25 ; 0.27 [ 0.09,

Charle, 2014 29 a2 32 - - - 1.32[0.50, 3

Favours

RE Model IV -0 p=0.57043 taif=0.44 o ,
=5 p=0.0526 |¢ =8915 il feeg : underfeeding

0.77 [0.31, 1.90
I .
1.00 272 7.39

Odds Ratlo

Figure 2B-5. FfE B &2 [T Hunderfeedingd L TWand full feeding D B 5E F A SR T
B AIERHT. Cl, confidence interval; favour, lower incidence of infection; IV, inverse variance;

OR, odds ratio.
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Basic demographics

Age (yrs) 53 = 19 54 = 17
Caucasian (%) 84.7 91.2
BMI (kg/m?) 29.2 =+ 10.2 28.2 +9.4

T Rice (CCM 2011;39:967)
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III

“all ICU patients are not created equal” and

undoubtedly “one size does not fit all.”

One size

does N OT

fit all.
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