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MAP or Others?
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Bl CASE - 03:00

This Patient Is “Resuscitated.” Now What?

68 M - pneumonia, septic shock 68 74

Crystalloid 30 mL/kg - NE 0.30 pg/kg/min MAP ScvO

HR112 CVP11 UO 0.4 mL/kg/hr :

Lactate 4.2 mmol/L ( AFt 4.6)

Mottling score 3 - source control 179 5 . O 8. 5
CRT PV-aCOz

By the 2001 Rivers bundle, this patient is fully resuscitated.

HFEEPER - IRIREZEUTEE ?



Your Next Move?

Give another 500 mL Push MAP to 80-85 Add nothing —
reassess
evp 711 - BB BT A )T & lactate /& TEIFER - HE T

All three are defensible on today’s evidence.

S AEEMN—E - MmERETERE -




B PART I - MARCH 2026

The SSC 2026 Guideline

@ Mean arterial pressure STRONG, Certainty moderate °
MAP 65 over higher targets B LEAMISHEIR 65 - B

+5 mmHg BYI& & titrate °

Q NEW - aged 65 or older Conditional * certainty low °

Initial MAP range 60-65 mmHg 2021 (2B —1% + The 65 trial
NI alter ihe scute phase =HERAREETBBIRKE
Active fluid removal | CRT as adjunct CRT (51 5358 7 Bl B 35 1E -

ESIE4&4E £ MR - BMAP ER 2 BE2FTE ?

Prescott HC, et al. Surviving Sepsis Campaign 2026. Crit Care Med / Intensive Care Med, 23 March 2026



Shock and the Meaning of MAP 65
NSERIZANEEE MAP 65 FYEI



B PART | - ORIGIN

Where Did the Number 65 Come From?

Physiology =TT L
9 . H /Li E)5_1 /] E é’q&_nﬂ 105 —F,%}
Autoregulation plateau = 60-70 mmHg , HEBE G o

Rivers 2001 EGDT
Q MAP 65 entered inside a bundle i AN 4% B89 fB 38 dose-finding

Re-examined, unchanged YTETHE "E588F 1 |
SSC 2026 keeps 65 as the initial target . RE T s ML |

MAP 65 7 bundle N—&B70 + FEIESRASRBLEERED




B PART | - 2014 THE CEILING

SEPSISPAM — And the Low Arm Was Never at 65

n =776 analysed - 29 French centres - septic shock refractory to fluid resuscitation - mean age 65 -
chronic hypertension 43-45% ( Fa#% 72 kBFEY 72 B 5EIE ) - MAP 80-85 vs 65—70 held up to 5 days

e 43.8/42.3 70-75

90-day mortality (%) Achieved MAP in the low

high vs low
HR 1.04 (0.83-1.30) p=.74

[o¢)
w

arm (mmHg)

!

LOW-TARGET - achieved 70-7

4]
o
1

~
(6]
1

Mean arterial pressure (mmHg)

l THE ONLY SIGNAL THE PRICE

~
o

Kidneys, in chronic BGEUELEIRilOylIET0
hypertension only
: . : : , , RRTd1-7 31.7vs42.2%

Days after randomisation Creatininex2 38.9vs 52.0% F+BRTE|55E 4.7 vs 3.7 K
both p < .05

65 -

6.7 vs 2.8% * p =.02

Redrawn from Asfar P, et al. N Engl J Med 2014;370:1583—-1593, Figure 2.

Higher MAP did not improve survival and increased the risk of atrial arrhythmia

Asfar P, et al. SEPSISPAM. N Engl J Med 2014;370:1583—-1593 -



B PART I - 2020 THE FLOOR

The 65 Trial — Can You Go Below 65?

STUDY POPULATION

n = 2600 - 65 UK ICU - aged > 65 - vasodilatory hypotension already on vasopressors
Permissive hypotension (MAP 60—65) vs usual care - chronic hypertension = 46% - mean age = 75

WHAT IT ESTABLISHES

41.0 / 43.8 WHAT IT ACTUALLY DELIVERED

JAMA 2020, TABLE 2 (MEDIANS) Going lower is safe
in the elderly

90'da morta I it % Permissive 60-65 Usual care
! V%) o _ SLT R A NN - TFHE

. 33 =
permissive vs usual, aton 130, BREEZ TR -
ARD -2.85 (95% Cl —-6.75 to I
1.05), p=.15 EelE—F "RETYE
_ 17.7
Total dose (mg) —-33% E@ﬁﬂ%ﬂ%ﬁ (RCT) °

I 264

Permissive hypotension safely reduced vasopressor exposure in the elderly

without significantly increasing mortality, challenging the necessity of rigid higher targets.

Lamontagne F, et al. The 65 Trial. JAMA 2020;323:938-949



Bl PART |

- 2025

OPTPRESS — High MAP Is Not Just Useless, It Harms

STUDY POPULATION

n =516 - 29 Japanese centres - septic shock aged 265 - median age 78 (73—-85) -
Chronic hypertension 53% - median SOFA 10 / APACHE Il 27 - MAP 80-85 vs 65—70 held for 72 h

Probability of Survival

No. at Risk
Control group

High-target group

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Log-rank p = 0.007
Hazard ratio, 1.47 (95% CI, 1.08 to 2.01)

Control group

—_

High-target group

0

259
257

10 20 30 40 50 60
Days after Randomisation

224 212 203 200 198 195

204 188 179 170 168 165

70 80 90
193 189 186
161 158 156

39.3 / 28.6

90-day mortality (%)

high vs control

Risk difference +10.7 (2.6—18.9), HR 1.47 (1.08-2.01), log-rank p = .007

EVERY ENDPOINT AGREES

Secondary outcomes
point the same way

28-day death 30.4vs 21.6%
Sepsis death 30.0vs 17.8%
Vent-free 15vs18d
RRT-free 18 vs20d

TWO DETAILS

Stopped early for

harm
Bll{s5 FH 22 5 vasopressin

1Y catecholamine-sparing

protocol 71 A~ 1E -

Endo A, et al. OPTPRESS. Intensive Care Med 2025,51:883—-892.



B PART I - THE SUBGROUP QUESTION

Chronic Hypertension — Three Directions

Higher MAP spared Lower MAP looked Higher HAP No

the kidneys better benefit — net harm
SEPSISPAM 2014 - n = 776 The 65 Trial 2020 - n = 2600 OPTPRESS 2025 - n = 516
RS MER 44% ( DEEIR ) 12145 M 46% Bt S 53%

RRT 31.7 vs 42.2% 90-d death  38.2 vs 44.3% RIGEFEER

Cr x2  38.9 vs 52.0% adjusted OR 0.67 p int.047 2282 39.3vs28.6% HR 1.47
R E1FH p=.04/.009 WS MEE  43.3vs43.4% ESERAIP L

Three Trials, Three Answers.

The 2020 signal also vanishes on the risk-ratio scale (p .047 - .12).

AZERE "A5E  IEMAPBEE] S -

Asfar 2014 Table 2 - Lamontagne 2020 Figure 3 - Endo 2025  ( SEPSISPAM LX 18145 1/ /EE1E ; 5 & BFELI5TERGE: ) =& B RFEEZEE -




B PART I - EVIDENCE

Four RCTs That Tested MAP High vs. Low

_

SEPSISPAM T REER - EUSIERE
— _7 v

NEJM 2014 - n=776 VAP 80-85vs 65=/0 2 RRTL - BB EEE A -

The 65 Trial >65y : 60—65 vs usual 00 KA REERE ;, FFBEFEE

JAMA 2020 - n=2600 care 728 2= a7

OPTPRESS >65y : 80—-85vs 65-70 ©  FLT_3 39.3% vs 28.6% * KIS=1E

ICM 2025 - n=516 72 )\ BIPIE LR EEEER -

ANDROMEDA- 80-85 1EF 1 /N\IFO]3  4950% FEUE CRT IER1LE ; B [E

SHOCK-2 JAMA 2025 test ThEE e e

2014 BEE2BEH > 2020 E/Mmolll 52025 EE=EA -




B PART I - WHY MAP IS NOT ENOUGH, NOT A THEORY

What Do 1467 “MAP On-Target” Patients Look Like?

ANDROMEDA-SHOCK-2 baseline - n = 1467 - 86 ICUs / 19 countries - median age 66
- APACHE 11 19 - 100% on norepinephrine - median MAP 69 mmHg — all on target

58-62% 51-52% 73-74% 3.6-3.7

CRT > 3 sec Pv-aCO; > 6 mmHg ScvO; (normal) Lactate mmol/L

On-target pressure proves nothing about perfusion.

A

EAEFERIBIRE - 52 septic shock UE & -

ANDROMEDA-SHOCK-2, JAMA 2025;334:1988



The Reality of Hemodynamic Incoherence

MAP

Organ
Function

Q \\\ MAP 65 Congestion ¢f

Perfusion
The Outdated Paradigm: The 2026 Paradigm:
Chasing a single numerical threshold. Multimodal optimization.

MAP 65 mmHg is a starting floor, not a universal resuscitation endpoint.
The true target is restoring effective organ perfusion at the lowest treatment cost.

A NotebookLM



Microcirculatory and Mitochondrial Distress
Syndrome (MMDS)

The 1979 Paradigm The Pathological Paradox

Shoemaker proposed supranormal goals. Sepsis introduces pathological flow heterogeneity. Dysfunctional
Effective in hemorrhagic shock, but autoregulation leads to hypoxic pockets and mitochondrial failure,
detrimental in sepsis. rendering systemic DO2 maximization ineffective.

DO2: 600 mL/min/m? | VO2: 170 mL/min/m? | CI: >4.5 L/min/m?

Systemic DO2
Delivery

Hypoxic
Pockets

Dysfunctional
Autoregulation
Barrier




B PART I - THE PRICE

Chasing Pressure Has Its Own Cost

THE VICIOUS CYCLE THE EVIDENCE FOR “LESS IS FINE”

More fluid = congestion — Restrictive strategies cost nothing
lower perfusion gradient

CLASSIC 2022 - CLOVERS 2012_\;32\_ =
- < . : e o
MAP 323 = B4 K = restrictive vs liberal ; St TR EFE

\l/ . ANDROMEDA-SHOCK 2019
e [N > zga B /KB > 8h /D408 mL - 22 EINBER I
\l/
EFIkRRS = BERBREERSE ANDROMEDA-SHOCK-2 2025
¢ > 6h 2> 251 mL + CVP B

VIAR RS S = S PR MBERR "stop § target -




ANDROMEDA-SHOCK (2019) and
ANDROMEDA-SHOCK 2 (2025)

CVP as a safety LACTATE trial (2010) Personalized

limit resuscitation
alfe (]
— | — | EGDT (2001) U.Q

DO, optimization (CO, Hct, Sa0, e

Identifying
hemodynamic

cardiac VO, control \ /
dysfunction b
JREnE ey “ﬂ Minimal CVP, MAP, UO QP tests

%

Target: ScvO,
/ Recommended

FR assessment Target: Lactate

The Candidate Targets

Stroke volume

Preload

Beyond MAP: verify perfusion, phenotype and tolerance



m PART Il - THE MAP

A Layered Toolbox — Not “All Sensors at Once”

Advanced assessment

AAIEHER ? G & &

et B W)

. NS Az 4 > Z’r: i /J ir i :,.' P

MAP - CRT - Mottling - Lactate - m B E > ol napne @I
indices

Intermediate assessment

Intermediate | WP=ira-qiol: W - i 0 m (Peorserieainaies ) fl pf

ScvO, - Pv-aCO, ( APCO, ) - Perfusion index

Basic assessment
Capillary o Mott[mg w ml'm Temperature Altenal
Advanced ﬁﬁ [EE@B E& {) refill time score rad[ents pressure
\ )

CO monitoring - StO, - VExUS - flfEIRF21Z - Pcrit . ‘R%J

Escalate on incoherence, not on a number

FAREANREAZ " —HGEmE L, e "EEBEA—% - - BAMEEURBER, K Z7E L -

Sanchez-Escalante C, Monnet X. Multimodal Perfusion Assessment. Crit Care Med 2026,54:1-8



@ PART Il - CRT EVIDENCE

ANDROMEDA-SHOCK — CRT vs. Lactate as the Target

STUDY POPULATION n =424 - 28 ICUs / 5 countries - SEPSIS-3 2 BRI M4 A7 -
8 /\IF7T AR - CRT & 30 77#& - lactate B 2 /\IF511h - MAB L AE— &I ME

R
28-day mortality 34.9% 43.4% HR O 75 .55-1.02)
SOFAat 72 h 5.6 6.6 -1.00, p =.045
Fluidsin 8 h 2359 2767 -408 mL, p=.01
Vasopressor test 28.8% 40.1% -11.3%, p =.02

This is a negative trial. CRT targeted group - lower SOFA at 72h

Lactate targeted group - more fluids in 8h and vasopressor test
The endpoint decided the treatment intensity.

Herndndez G, et al. ANDROMEDA-SHOCK. JAMA 2019;321:654-664 - Zampieri FG, et al. Am J Respir Crit Care Med 2020;201:423—429.



B PART Il - CRT

Why Capillary Refill Time Can Be the Anchor

THE STANDARDISED TECHNIQUE Glass slide + stopwatch
R BHRREEZENEZERWAR 10 - ENELUISERETIREEREMERE >3V AE
Fast enough to steer Free and Linked to the
Minutes, not hours standardisable microcirculation
CRT & 30 Y $E o] == 8 10-sec compression,
Lactate & 2 /)\is > 3 secabnormal B T 1B S 7 A B
P - BIRARNIRIE T EEM BiFF kA S e 12 H
EEEERIBE - FREEMIRE  FE ANDROMEDA SHERE—1E Eﬂ%iaiﬁfr;‘—ﬁcmmﬂ%ﬁ

A normal CRT tells you to stop — but only if everyone measures it the same way.

PR : 1RESm ~ RBE ~ BEMERR - Raynaud ~ JEAREIRIFE K]S -

BRI AT . EANEBREIAREIFERZ ( ANDROMEDA-SHOCK-2 R Wb HERR 22 fi1 ) -

Herndndez G, et al. JAMA 2019;321:654—664 - ANDROMEDA-SHOCK-2 Investigators. JAMA 2025;334:1988-1999 - Surviving Sepsis Campaign 2026



B PART Il - LACTATE

Lactate — A Great Prognostic Marker, a Poor Target

A safe substitute for Slow — and it drives Harmful once CRT is
ScvO, treatment normal

Jones 2010 - n = 300 ANDROMEDA-SHOCK 2019 Kattan 2020 - n = 184
Clearance >10% vs ScvO, >70% 8 /\IF2%43 408 mL T2 B CRT IE BRI RIEEE
FrATET 17 vs 23% Vasopressor test 40 vs 29% 28 AFET 40 vs 23%

=% 6% (-3to15) 72 /)\[FF SOFA 6.6 vs 5.6 #IE#& OR3.3 (1.5-7.1)
RNIET -10% IELSEFRE Rk EIE - BHEFEA MR B315/% 1000 vs 500 mL

HIMENo] « REEEE Inodilator 16 vs 3%

6-12 /MNFREMEE - FBFE , ZEXEEENHBEERE - CRT EER()

AEHE  EEE TEERAESE. - AEE TREERFRER, -

Jones AE, et al. JAMA 2010;303:739-746 - Kattan E, et al. Ann Intensive Care 2020;10:114; Castro R, et al. J Crit Care 2026;91:155286.



B PART Il - SCVO,

Scv0, — From Target to Modifier

WHY IT WAS DEMOTED Low ScvO,

ProCESS - ARISE - ProMISe ‘ Inadequate DO, — flow, Hb or Sa0,

— K RCT REEEZ EGDT NFERE ; IR

WA A ICU B #EE%
Normal ScvO,

. The only “safe” zone —
ITS ROLE NOW still needs corroboration

A triage variable, not a target
High ScvO,

D IRBREISIR ‘ Extraction failure — .
ﬁﬁ)}: ¥}¥LE,,|L£F'5 , == Hy RS s shunt / mitochondrial dysfunction

ProCESS / ARISE / ProMlSe - Jones AE, JAMA 2010.



B PART Il - PV-ACO,;

APCO, — Flow Adequacy,

CO, elimination =
CO x (CvCO, - CaCo,)

MARLUBPRESER Co, K EF -

E1E 6 mmHg - [EIRE) 2B -

GOING FURTHER

Cv-aCO, / Ca-vO, ratio

co TEHBRHIEY - > 1.0 ERRE
O : LhE98 apco, BAEBHEE

Ospina-Tascon GA, et al. Crit Care 2013;17:R294

CAVEAT 2

Haldane effect

REMALEE COZE’J
FRA AR - Mg
N o] g IR P B4
EF -

Not Cardiac Output

CAVEAT 1
Central # mixed

r=0.7118B R2 {E
0.556 ° R ARFAA
Z 2RIBFE -

CAVEAT 3
False negatives

Hyperdynamic status,
s e LR RE Co, I
ol lE® - BA&0
BERRE -



B PART Il - WHY IT WORKS

APCO, Tracks Flow, Not Oxygenation

30 1
= +
£ 4p- mean £ SE
= * p<0.05 vs HH
o —O0— H
Q ! —&— HH
= .
o 107 : ¢
£ B
— DO, crit IH DO, crit HH

0 T T T T T T T T M 1

0 2 4 6 8 10

Limb O, delivery (ml/kg.min)

Fig. 6. Hindlimh APco. (outflow Pco. — inflow Pco.) as a funetion of

AEBHRIEZE  APCO, #/DO, - IRt iIAS vs IRE LIRS

THE EXPERIMENT

Two ways to starve a limb of O,

RIMMETRE (IH) BEDRE
REMIRE (HH ) BEEZEE -
M#EHY DO, FPEIEEEIAPCO,AIEE A&

ONLY ONE RAISES THE GAP

IH —iS EH - HH 43338

& M7 APCO, [E DO, —E&EF ;
BalRsa =0 - APCO, £ L&) -
MR B DO, crit LI N A= -

WHAT IT MEANS AT THE BEDSIDE

Gap = = CO, JPATE = M HE AL U

mKAE - BASHIRESTHEARL -

R EFRO L RESD -




B PART Il - PV-ACO, OUTCOME

Persistently High APCO, Predicts Death

1.0 —:—T-I STUDY POPULATION
T
1:}2'?—--] ------------- L n = 85 - single-centre prospective - all with pulmonary
08 - L S * artery catheter - APACHE Il = 24 - 28-day mortality
- e — 1, 37.6% - resuscitated to ScvO,/SvO, and MAP targets
L -
S 06+ e A o Day-28 mortality risk in patients who reached ScvO, >
£ l L 70% but kept APCO, > 6 mmHg
w 1
» H-H ’
. 0.97 -3.22
T6 2.23 1.20-4.13 .01
Log rank, Mantel-Cox: 19.21, p<0.001
0.0 -
T T T T T T T T12 2.41 1.42-4.10 .001
0 5 10 15 20 25 30
Day

Higher day-3 SOFA (p < .001) and worse day-28 survival (log-rank 19.21, P < 0.001)

ZIRAY ScvO, B E V— AT AR EI LRRA -

Ospina-Tascon GA, et al. Crit Care 2013;17:R294




B PART Il - BREAKING THE TEXTBOOK

APCO, Is Not a Mirror of Cardiac Output

Pv-aC02 (mmHg)

20.00 —

15.00 — L4

10.00 —

5.00

R? Quadratic=0.025

1.00 2.00 3.00 4.00 5.00

Cl (L/min/m2)

Ospina-Tascon GA, et al. Crit Care 2013;17:R294.

6.00 7.00

R* = 0.025

Agreement between cardiac index
and APCO; (Pearson r =0.16, p < .01)

WHAT THIS MEANS

Normal CO does not
exclude a high gap

ZEEEE A CO 7£ 24 /)
HFAEFIEEES RS
’ APCOZ 1}3% °

THE MECHANISM

It measures distribution,
not pump output

£ sepsis + APCO, REERIZE T
M2 A2 E CO,u -

BMEANRER#R - -
RIEMAS co, ZEMNEERR
EMIBIRIA - MIFOMLE

FRUlERZZ2 " M IIRAE
A2 " DELEAS,



B PART Il - PUTTING THE TWO TOGETHER

ScvO, x APCO, — The Four Quadrants

SCVOz
<70%

SCVOz
2 70%

APCO; £ 6 mmHg

High demand /
Low O, content

MR o{EEE = X IEHRE LA
> B Hb * Sa0, ' FE1E Vo, °

Extraction / mitochondrial

failure

Cytopathic hypoxia, it £%1 [ 4H
WRA T > FLE flow N85 - B

fluid overload °

APCO; > 6 mmHg

Inadequate DO, —
classic low flow

Stagnant dysoxia, &E A —1%
- responsive FLAa7K - & EIZ EE /0

Flow heterogeneity —
danger zone

RR 2.23-2.41 > Scv0, IFE 2 EBZ -
MER D MEE - BEIIRERS >
& VExUS - #E—H1B1E Perfusion °

ScvO, asks if enough O, arrived. APCO; asks if it was distributed.



B PART Il - A SAFETY GATE

Fluid Responsiveness Is Not a Target

PLR — THE REVERSIBLE TEST THE PRINCIPLE

Passive leg raise ~ 300 mL RESPO_IlSiVE does not
autotransfusion mean it needs fluid.

Cl 5 SV ’—ﬂ >10-12% 5% - O]
0~ OJEE - ABEFEIVES] -

=—4%8 =Tl =\ .
PPV / SVV = /\I?IZI7J<ZEU %B?EFI:I:,TE fluid
responsiveness °

%7 50% HV1IE B A2 fluid responsive °

Limitation
mElaE T 4 75
N — b@ = = =] =] ﬁﬁﬁg i
TG BYES - V28 mL/kg ~ B4
DEREEFR  ROLRS - SR Rl




B PART Il - THE FLUID DECISION

Give Fluid Only When Three Conditions Align

—EREFRIRBRIT a—— T —EANL - K EEEE M RS -

HYPOPERFUSED RESPONSIVE TOLERANT

@ BREEEA g =A=N:0)zipl G EllE o E=
CRT £ * mottling *~ DK PLR Sk 878 s1l Bg {8 SV / VTI VExUS ~ FiEf8E K
RN E s amEINEERRIE - AR 10% DL E - AILIIEE - BRIEASE
HFEBASRNERARE - MmE EHAEE - NEBEL - BEET &

B -

All three - a small, reassessed fluid challenge. Any one missing - do something else.

RmERMERAK  EAEEEEEREMNWAL -




B PART Il - OUR PROTOCOL -1/ 2

SHOCKWAY at MMH — The Resuscitation Backbone

Mean arterial pressure (MAP) <60 mmHg

and/or clinical suspect peripheral tissue hypoperfusion

|

Lactate » 2mmol/L (=18.4 mg/dL)
v
Anyother probable causes?

No

A

20-30 mi/kg if never given before

Noresponse

Fluid resuscitation with crystalloid Response

Yes

'S

»| Treatunderlying

A4

Consider of PICCO, flowtrac or PAC setup

—— Insert a centralline,
RESEEREN) obtain ScvO, Consider of start levophed
No I '
P - 3
Hb>7g/L |« Scv0; < 70% ScvO, 2 70%
Yes N\, l X Oxygen
Consider increase DO, " ABG *| Hypoxia * * FiO2
g * PEEP

| Calculate APCO2§

THE TRIGGER

MAP < 60 @ S{IREERAE

BNt lactate > 2 ~ BFfgE M o] FE
RE - AEE&EER 20-30 mL/kg
= ExftEjt HEMN—% 2
EGDT 88 FHEZR -

THE FIRST FORK

Scv0, 70%

&5 70% E Hb 7 &g M EAIR F
DO, ; ZEZl 70% T B 1E%E ABG ° =
= 2001 FERivers BB NIE—{EZ

SHOCKWAY at MMH - Chieh Jen Wang M.D.



B PART Il - OUR PROTOCOL - 2 / 2

Where APCO, Takes Over

Calculate APCO2s§

APCO2 > 6 mmHg
|

PiCCO, flowtrac or PAC setup
v

Fluid responsive

1. PPV or SVV > 12%

2. Passive leg raising test
SVorCl}>12%

3. PPV/SVV > 0.89 (Eadyn)

Yes N

APCO2 < 6 mmHg

Manipulating microcirculation
is likely ineffective

Fluid and Dobutamine test 5 ug/kg/min

treat accordingly # Stop if HR> 130 bpm or CPI

doesn’t increase

Consider of steroid
or SBC combination*

\ 4

1. Confirm no other
cause

2. Source control

3. Observation

THE TWO ARMS

APCO, > 6 ¥
= gap zE fluid responsiveness
EAddobutamine test

APCO, < 6 /510
1€ gap R AEREMIEIRER -
i [o0] 448 [ S B4 JBk 2R 1251 -

ll'l'll

Chieh Jen Wang M.D.



2001

=)
s
®
3

EGDT

Scv0,-guided
resuscitation

Key trials
Milestones

Optimizing global
oxygen delivery

© Y

8 E @

D o

S35

Se

g g_ Correcting low ScvO,

f by improving DO, to
restore DO,/VO,

balance

Perfusion-oriented
resuscitation

Conceptual
evolution

Use of physiological
information to guide
resuscitation

Enabling
tools

Scv0,
measurement

Evolution of Septic Shock Resuscitation Concepts:
From Single Targets to Personalized Physiology-Guided Therapy

2010

LACTATE

Lactate-guided
resuscitation

Metabolic
resuscitation

N

Hyperlactatemia
as a marker of tissue
hypoperfusion and
resuscitation target

From marker
to target

Shift from a
prognostic marker to
a quantifiable
treatment target

o]

o
CHj,

Lactate
measurement

2014

SEPSISPAM

MAP Targets

Higher pressure
targets

Higher perfusion
pressures might
improve tissue
perfusion

Context defines
MAP meaning

\

Interpreting MAP
requires a
physiological
perspective

Capillary
refill time

2019

ANDROMEDA-
SHOCK

CRT targeted
resuscitation

CRT as a reperfusion
signal

CRT normalization
may be a signal of
successful
reperfusion

Targeting peripheral
perfusion

Q.
®

CRT as atarget to
tailor fluids,
vasopressors and
inotropes

'

Preload

Fluid
responsiveness

2022

CLASSIC

Restrictive vs. liberal
fluid strategies

Avoiding
fluid excess

Restrictive fluids
might prevent fluid-
induced harm

Fluid therapy needs
individualization

Fluid therapy to
become a physiology-
guided, individualized

intervention

2025

ANDROMEDA-
SHOCK 2

CRT targeted
personalized
resuscitation

Toward tailored,
physiology-guided
care

Sequential,
multilayered
assessment targeting
on pathophysiology-
guided interventions

Personalization of
resuscitation

O
O
=

)

Personalized,
phenotype-driven
resuscitation with

serial reassessment

'\

Critical care
echocardiography

Hernandez et al. Critical Care

(2026) 30:400



CRT-PHR: The Trial, Then the Protocol
& AR E) 7718 B




The Failure of Universal Thresholds

A\ The Limitation

Recent trials examining
non-personalized strategies
(universal liberal vs.
restrictive fluids [CLASSIC],
universal MAP targets
[SEPSISPAM]) have failed to
consistently improve
patient-centered outcomes.

Predominant
Hypovolemia

Profound
Septic Shock Vasoplegia
Patient

Cardiac
Dysfunction

Key Insight: /dentical Mean Arterial Pressures (MAP)

‘" can represent entirely different microcirculatory flow

1
~
-O
s’ -
—

states depending on the patient’s individual critical

closing pressure (P.,;) and vascular tone.
A NotebookLM



B PART IIl - THE TRIAL

ANDROMEDA-SHOCK-2 — How the Trial Was Built

STUDY POPULATION n=1467 - 86 ICUs / 19 countries -

s AN

FEIEER 4 /)N\FFAULZE - CRT-PHR 720 vs usual care 747 - 6 /N7 T AER - 2022-2025

Usual care, not lactate Hierarchical outcomes, win ratio
The comparator changed Death - organ support - LOS

PA APACHE Il IS 70 &
B—HRAKFLCRE—|Z
FoEEAE T ; M AZRAE = early tie

AS-1 tE lactate © AS-2 Ebusual care
¥H82H 62% fiN4& fluid responsiveness
68% fE02E 2 780 B i = K

68% fAUB S s MPE S L RESEEY
B RS — (B A% R A Rkl

A win ratio counts pairs— it is not a hazard ratio.

Rl ERZENE "mikE 22D, - AZ "HTEREZD, -

ANDROMEDA-SHOCK-2 Investigators. JAMA 2025;334:1988-1999



B PART IIl - THE PUBLISHED ALGORITHM

CRT-PHR Tier 1 — Tone and Stroke Volume

TIER 1 /
Abnormal capillary ) No Perlodlc
\eflll time (CRT)7 monltorlng 36.5%
/Pulse pressur\ No /DIaStOlIC blood \ Yes _ | Adjust norepinephrine for diastolic
\<40 mm Hg? / Qwressure <50 mm Hg/ ~| blood pressure >50 mm Hg
Yes ch l
<Fluid responsiveness?> « e <Abnormal CRT?)
Yesl tlo No
. .
Fluid challenges _ ~ No Periodic
(maximum 1000 mL) > (Abnormal CRT? ) {momtonng 28.6%
Yes _—

STEP 1 STEP 2 EXIT

Pulse pressure <40 ? DAP < 50 mmHg ? CRT normal -
\ R monitoring

= - Al fluid responsiveness &= > NE 582 DAP > 50

P MEA 487K (PR 1000 mL ) . REHIF| MAP 80 - 65% HITAATETier 1 Fh#m

ANDROMEDA-SHOCK-2 Investigators. JAMA 2025;334:1988—-1999



B PART IIl - THE PUBLISHED ALGORITHM

CRT-PHR Tier 2 — Pump and Reversible Tests
l

@rdiac dysfunction 1\ Yes

'\on echocar diographyy >’ Specific treatment |
| |
-
(Fluid responsiveness’)l e Abnormal CRT? ) i ,.| Periodic
- o P . - | monitoring
No Yes ‘ ] - ~
\ A
Fluid challenges?

[/ﬁrewous . 7\ Yes Mean arterial CAbnormalCRT?\ No
-\ypertensmry pressure test J

T “

»| Dobutamine test” —»(AbnormaltRT?)ﬂ/

Yes’
STEP 3 STEP 4 - REVERSIBLE
_ _ _ Only 35% of patients
Basic echocardiography MAP test | Dobutamine test entngiel? 2 P
B0 / ALIIEEERE > 2 1/0\F - BLCRT #IEE - v |
S+ YT MO RS - S8 IS FERL] - )R BT #E rescue therapies

ANDROMEDA-SHOCK-2 Investigators. JAMA 2025;334:1988—-1999



B PART IIl - THE PROOF

ANDROMEDA-SHOCK-2 — The Primary Outcome

SULLASLA LA LRI, n = 1467 - 86 ICUs / 19 countries -
FEEHE 4 /NFFAUZE - CRT-PHR 720 vs usual care 747 - 6 /N7 AER - 2022-2025

The Source of Wins Win ratio 1.16
95% C1 1.02—1.33 p=.04

Sl 0B 19.1%
Mortality Wins

17.8% WHERE THE WIN CAME FROM
Usual Care (Statistically similar; HR 0.99)

Organ support duration, not survival
. CRT-PHR BIIATA 5T 19.1vs 17.8%
L boxt SRE TR E 264 vs 21.1%

Usual Care

Secondary outcome

No survival benefit

CRT-PHR 3.4%
Usual Care 3.2%

Length of

) 28D all cause mortality 26.5% vs 26.6% (HR= 0.99)
Stay Wins

ANDROMEDA-SHOCK-2 Investigators. JAMA 2025;334:1988-1999, Figure 3.



B PART IIl - THE MECHANISM

What Actually Changed at the Bedside

L ) ) Less fluid,
CRT normalisation 85.9% 61.7% +24.2 more targeting
Resuscitation fluid 595 mL 847 mL -251 BgEN D B RIRE
DB A B M A e K BB
Dobutamine use 12.3% 5.3% +7.0 SLud A pa R N T o
Central venous pressure 9.1 9.8 -0.6 FEEASIBILITY
Lactate 3.2 3.5 0.3 It survived contact

with reality

The protocol effectively achieved its target. Deviation 15% -

violation 1£ 6% °

The benefit comes from stopping earlier.




mPART IlIl - ONE-PAGER

The Complete Algorithm

@ MAP =65 mmHg | antibiotics | source control

o CRT < 3 sec? | lactate and APCO; corroborate — they are not gates

o @ PP < 40 - fluid responsiveness | DAP < 50 — norepi to DAP > 50
@ Scv0, x APCO, @) POCUS

@ MAP test 80-85 (chronic HTN, 1 h) | Dobutamine 5 pg/kg/min (1 h)

@ VExUS | congestion | active fluid removal

Move down a step only when physiology is incoherent.




WSTEP 0-1 - FLOOR &amp; PERFUSION CHECK

A Normal CRT Is a STOP Signal

STEP 1 BIFUAZE "lactate (¥ /24 - M= " ERKE /28 .
CRT 2B ZE TR - lactate 81 APCO, E1%7E -
LACTATE F[& / IE® LACTATE 15
RT<3 Stop — high confidence Stop escalating anyway
< 3 sec
ABNK - ABME ; 8/)N\RKEMTIE Kattan 2020 : #&3E lactate - 5T 40vs 23%
BH%G % B de-resuscitation ( Step 4 ) JEEERIRE : source control ~ Type B ~ FFE ERA
RT> 3 Verify before you act Escalate — high confidence
> 5 sec
Fohes el - KA ~ 107 - BBER mERIEEE - AFBEEZ

BEFRESS R - BEME %% * Raynaud * FEE - Step 2 : PP - DAP - [5& - echo

Stop escalating — not stop watching.

CRT IE'® & 28 XILT_FR{1E 30% ( Kattan 2020 ) -
£ CRT Z#(E 28] - 58— R B8EFH lactate B E4EA APCO, 1T °

ANDROMEDA-SHOCK-2, JAMA 2025,;334:1988-1999 - Kattan E, et al. Ann Intensive Care 2020;10:114




ESTEP 2 - PHENOTYPE

Three Layers, Cheapest First

Xrterial line only

Layer 1 - PP and DAP

PP < 40 - stroke volume {&{&
58 fluid responsiveness -
[(Z 147 %5 500 mL / 30 min

DAP <50 - MER IR E
NE =582 DAP>50 -
AZH1Z] MAP 80

One blood gas pair

Layer 2 - ScvO, X APCO;
ScvO, ] r’:Lé’/JKy’JL@JJ
APCO, [ " 15191959 |

MEELES > A2 nE[E
RYIolfg - AIZIRIEZ A0

CRT tells you whether to do it at all.

B—RE#5calcalsafE CRT B RBIER1E -

Echo, POCUS

Layer 3 - pump and filling

DY [ A IIBEERE
TﬁFBﬁEBﬁ% MR It

— IVC ERANRTEH R
Wﬂﬂﬁﬁ - % Step 3

&rEAT] - BAABIME
FALZRIRA

ANDROMEDA-SHOCK-2, JAMA 2025;334:1988—-1999



ESTEP 3 - REVERSIBLE TEST

Try for One Hour — Withdraw If No Response

MAP test

AS-2 protocol - success = 50%
EPRIEMSMEEENE IS LRE
MAP 80-85 - #E¥F 1 /)\I5

CRT IE®1E > 2&%@7&
o= > HEREZE - A M—

Dobutamine test

Fixed low dose - success = 50%

5 pg/kg/min - BEEHE A titrate
445 1 /\IF18 58 CRT, APCO,

Pellikka 1995, {25 A CO

REREZTE R

19 FH 27%

OPTPRESS refuted a fixed high MAP held for 72 hours —

not a one-hour reversible test.
=B - A2 EaERE -

ANDROMEDA-SHOCK-2 Tier 2 (JAMA 2025;334:1988-1999 ) - Endo A, et al. OPTPRESS. Intens

ive Care Med 2025;51:883-892



ESTEP 4 - STOP &amp; REMOVE

The Step That Says Enough

The stopping rules VEXUS rules Then start
congestion in removing
Any one is enough Not out — sensitivity 27% SSC 2026 - new statement
o Grade 3 =IVC > 2 cm plus =M HAR E I BIRRES
@D CRT 5 IE®1E severe Doppler abnormality
. . in 2 2 veins, +LR 6.37,
@ FLUId unresponsive Specificity 96%
SIREM@EES ek g0
e A= RN S
ERERSE ’

Every step above answers “what more”.

This one answers “enough”.

Beaubien-Souligny W, et al. Ultrasound J 2020;12:16 - ANDROMEDA-SHOCK-2, JAMA 2025



Back to the Patient

MAP 68 (on target) ScvO;, 74% (on target) CRT5sec Pv-aCO, 8.5 mmHg

Lactate 4.2 CVP 11

WHICH QUADRANT?

Bottom right —

flow heterogeneity
Scv0, 2 70% H APCO, > 6 °

7% 0 " 1IE® 0 2 R%  E1E2E

day-28 35T RR 2.23 FUAR—EF A -

T RAHE Step 2 I B -

X Blind fluid bolus

7B fluid responsiveness ; CVP 11 EAMK -

X Blind MAP escalation

PRIFEMSMIE - B 1 /)\FFoJZE test 21T -

v Phenotype first (PP / DAP - gas = echo)
BIRATE47K ~ NNE - =2 inotrope °

v Read the response with CRT
AZH lactate - A2 MAP -

v/ Check the venous side (VExUS)
iS5 Step 4 : EREMSBEIEERE -



B TAKE-HOME

65 or Not ?

€@ 65 is not proven right — everything above it is proven wrong.
(@) On-target pressure proves nothing about perfusion.

© Escalate on incoherence, not on a number.
© The endpoint you choose decides how hard you treat.

© The gain of this decade is doing less.

65 L E MR - AEEHERE - HEIER target & ' iR BIERANRE )  ARBENEEMN -



MAP opens the gates.

Flow carries the blood.

65 is where you start.
Perfusion is where you stop.

Not new drugs. Not new devices.
A deeper understanding of the tools we already had.
Target the patient’s response — not the monitor’s number.

Thank you - Questions & Discussion

S Bt idim

MacKay Memorial Hospital
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