Shock

HpakAnc Toaykapnc
KaBnyntnc MNMveupovoloyiac — EvraTiknc Ospansiac EKMA
AleuBuvtnc B” KAivikng EvraTtikng Oepaneiac




» Kvkaopopikny koazamAinéio  (Shock) onuatver
OVETOPKNG 1OTIKT] OCLYOVMGT], AOY® KOKNG
OIUATMOONG TOV 1GTMOV KO/T) 0OVVOUING YPNGNG

TOV 010, TOV OLLLOTOC UETAPEPOUEVOD OCLYOVOU.






AvaepopBloc HETABoAIGIOC YAUKOLG:

» YAUKO(N— MUPOOTAPUAIKO — YAAAKTIKO
(lactic acid) +2 mol ATP (67 KJ
EVEPYEIQ)

AEp0opIoC UETABOAIGLIOC YAUKOGIG:

» VAUKO(N— MupooTa@UAIKO — CO2
+H20 +38 mol ATP. (1270 KJ
EVEPYEIQ)



SHOCK

O acbevnc oe shock olorpEyel kabe oTryun Tov
KIVOLVO:

» OovOTOL 0TT0 KOPOTOUKT) CVOIKOTT).

» Anurovpyioc coPapav PAaPOV COTIK®V 0pYOl-
A\ O)Y (sstcdeOU,vsq)pd)v,ﬁn(nog,K(xpﬁtdg,K.7».7:) 7L(’)V(D

OVETOPKODE 1GTIKTC OCVYOVOGTC.



INEFFECTIVE TISSUE PERFUSIC
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Shock is the final common pathway prior to death.



Ot 2 KUKAODOPIES: MIVEVHOVIKI) KAl CUCTHOTIKS




2. TO TUN L0 ETETYOVIMV TEPLOTATIKDV

» ECacpaiion tne PototnTosc TOV OVOTEPDOV OVOTVEVCTIKOV

00V, TG OCLYOVMOGNC KOl TOV OlEPIGLLOD.

» ECacpaiion T ouvoToTnToG TOYEINS EVOOPAERTOG YOPT-

YNOTG VYPOV.
» Axtwvoypaoio Oopakos kon HKT.

> ANyn oIUoTos Yol TIG OUTOPOITNTES EPYOUCTIPIOKES

ECETAGEIC.

» Extipunen tov acbevoic yio E16oymyn 6T

E0 1] LETOPO-

pa o€ dALo eouka Tunuato (CT-scan,yeipovpyeio,K.A.m).
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Clinical signs

Hemodynamics

Hypotension (MAP<65 and/or significant drop from
baseline).

Tachycardia & elevated shock index (HR/SBP)
Bradycardia
Low urine output (or dark urine)
Skin perfusion:
Cool hands and knees
Mottling
Urticaria, angioedema, flushing, and
pruritus (anaphylaxis)
Delirium (delirium tends to be a feature of septic
Shock rather than of cardiogenic shock).
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bedside shock evaluation

m onitor

- Narrow pulse pressure (<25% systolic) suggests low cardiac output
- Wide pulse pressure with diastolic hypotension suggests high-output shock

- g a ‘ll4

echoca rdiogram
- RV size & function (if suspect PE, check for DVT)
- LV size & function
§ - Mitral & aortic valve function (exclude severe regurgitation)
- IVC (if unable to see IVC, evaluate internal jugular vein)
- Pericardial effusion?

lun g ultrasoun d

- Absent lung slide suggests tension pneumothorax

- Bilateral & diffuse anterior B-lines suggests
cardiogenic edema with elevated filling pressures

- Patchy B-lines and/or consolidation suggests PNA

' abd ominal ultrasoun d

- FAST exam to evaluate for peritoneal hemorrhage.
LUQ & RUQ views adequate to look for large volume
hemorrhage.
- Aorta evaluation for dissection flap

skin perfusion
-warm extremities despite shock suggest vasodilatory shock
-mottling or cool extremities suggests inadequate cardiac output

The Intemet Book of Crtical Care, by {@PulmCnt
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» Bpadukapoia
» Tayukapoia
» AppuBpiec



*looduvapei ye Tov TEA0OIOCTOAIKO OyKo - EDV (end
diastolic volume)

«Xopnynon uypwyv aucavel tov EDV
*H uetpnon tou EDV vivetal ye ECHO

*2TN TTPACN XPNOIMOTTOIEITAI CUXVA N KEVTPIKI
PAePIKN TTieon (CentralVenousPressure) Kal N Trieon
evopnvwonc (PulmonaryCapillaryWedgePressure)

*2 € MEIWMPEVN EVOOTIKOTNTA Ol TEAODIOOTOAIKEG
TTIECEIC UTTEPEKTIMOUV TOV EDV.



*H dUvaunN TTOU AVTIOTEKETAI OTN OUOTOAN
*AlOQOTOAIKN TTiIECN AOPTNG

*2 UOTNMATIKEC AVTIOTACEIC

*H TQON OTO TOIXWMPA TOU JUOKOPOIoU

*H yAolOTNTO TOU QiATOC



*H dUvaun Kal TaXuTNTa TNG CUCTOANG
*Aev utTOAOYICETAI AUECO

*Ta IVOTPOTTA TRV AUCAVOUV N ICXAIUIa TNV EAATTWVEI



>
» Oepuokpaacia

» MeTpnon dloupnongG

» AIUATOKPITNG

» [ooCuyIo uypwV

» HAEkTpOKapdIoypaPpnua
» OtupeTpia

>



» 'EAEyX0C kapolakwVv KoIAoTNTwV (OIa0TACEIC,
KIVNTIKOTNTA)

» ExTipnon Asiroupyiac BaAPidwv

» AlanioTWoN UNap&nc MEPIKapoIakou Uypou
» MeTpnon kKapdIaknc Napoxnc

» YHOAOYIGUOC KAAONATOC EWBNOEWC

» Auvapikn (EvavTi OTATIKNC) EKTIUNON






Catheter entrance

Superior
vena cava
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Right
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PULMONARY ARTERY CATHETER (PAC)
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H MEPIEKTIKOTNTA TOU APTNPIAKOU aiJaToq
o ocuyovo (CaO,) unoAoyiCetal PE TV
eClowon :

onou Sa0, 0 OEUAIPOCPAIPIVIKOC KOPEGHOG
TOU apTnplakou aipatoc kar Hb n
aipoo®aipivn o€ gr/dL.



H peragopd TOU OEUYOVOU OTh
nepi@epeia (oxygen delivery, DO,)
OIVETAlI ano TO TUMO :

Onou : CO (Cardiac Output) n
kapolakn napoxn kai CaO, (arterial
Oxygen Content) n REPIEKTIKOTNTA
TOU dpTNPIOKOU aiuatoc OE OEUYOVO.



DO, = CO .Ca0,

»CO = HR . SV
» Ca0, = Sa0, . Hb'. 1,34

N\

>UVNOWC NOCOTIKA EAAXIOTO



Kara ouvemeld n I0TIKG UMogia N
avogia Uropei va opeINETAl O OIATAPAXEG

TNG kapolaknc mapoxnc (HR, SV), Tnc

ocuyovwonc (Sa02) n TNG TIUNG TNC
aigoo@aipivnc(Hb), OMNWC MPWTOC
nepieypawe o Barcroft To 1920.



AvTIoTOIXd, N MEPIEKTIKOTNTA TOU MIKTOU
PAEPIKOU aipaToc o€ otuyovo CvO, (mixed
venous Oxygen Content) unoAoyi(eral ano
TNV €€iowon :

CvO, = SVO, . Hb . 1,34 +

CvO, = SvO, . Hb . 1,34

Alveolar gas

and
A pulmonary
end-capillary
biumri
i‘

e .-:f:-:-:-:-‘.-:-:—':-:-:-‘.—:-:-. F'Dz =14 kPa {105 rnran}

PCO, = 5.3 kPa {40 mmHg)

u T

Ar tarial\-,llll
blood blood \

PO, = 5.0 kPa (38 mmHg) PO, = 10.3 kPa (77 mmHg)
PCO, = 6.2 kPa(46.7 mmHg) PCO, = 5.4 kPa {40.7 mmHg)

: 10% venous
e admixture /

VEnous



Oxygen consumption, VO,

H karavaAwon Tou ofuyovou VO,
urnioAoyileTal oTnv. €&iowon :

VO, = CO . ( Ca0, - CvO, )



VOZ = CO. ( Caoz = CVOZ )
Ca0, = Sa0, . Hb . 1,34

VO, = CO . Hb . (Sa0, - SvO, )

Alveolar gas
and
" pulmonary
7 end-capitlary
blood
'J

™ PO, = 14 kPa (105 mmHg)
4 Pcoy = 5.3 kPa {40 mmHg)

L .
Mixed 10% venous /f
WEFIOUS admixture

Arta-ri-al\,\

o blaod \

blood \

PO = 5.0 kPa (38 mmHg) PO, = 10.3 kPa (77 mmHg)
PCO, = 6.2 kPal46.7 mmHg) PCO, = 5.4 kPa (40.7 mmHg)




VOZ — CO . Hb . (SaOZ = SVOZ)
SVOZ — Sa02 = VOZ/ CO Hb

Mivakag 2. Mapayovieg nou ermpealouv tov SVO,.
|
 Meiwon Tou SVO, Augnon Tou SVO0,

EAGTTWOT KapdLakng mapoxne Augnuevn napoyr) 0, atoug 10ToUg
EAdTtwan Sa0, EAattwpévn katavaiwon 0,
EAaTtwpEvn ouykévipwon Hb Erattwpgvn andomaon O, and toug LoToug
Augnon mg katavaiwong 0, Evdokapdlako shunt pe por and aplotepd npog 1a
20Bapn avendpkela me HITpoedous
Evoorivwaon tou KkaBetipa ot NMVEULOVIKT apmpia

\
PO, = 5.0 kPa (38 mmHa) PO'Z = 10.3 kPa (77 mmHg)
Pra. = 6.2 kPal46.7 mmHg) PC02 = 5.4 kPa (40.7 mmHg)



Oxygen extraction, OER
OER = VOZ/DOZ = SaOZ = SVOz/SaOZ

To OER avmioTolxei oTn Olapopa TOU
KOPECUOU OTO aPTNPIOKO Kdl OTO WIKTO
PAEBIKO aipa. H koukida avTioToIXEl OE JIa
TUunikn karaoracn pe DO2 1000ml/min,
VO2 250ml/min kai OER 25%. Av 0 acBevinc
AUTOC €EYXEl KOPEOPO 95% OTO apTnpIako
aila, O KOPECPOC OTO MIKTO (PAEBIKO TOU
avapeveral va sival 70%.



A vedlar gas
and
pulmonary
end-capillary
blood

™ POy = 14 kPa (105 mmHg)
~1Pco, = 5.3 kPa {40 mmHg)

o Ol 3 0 B

*
Mixed 10% venous
VENOUS admixture

blood

PO, = 5.0 kPa (38 mmHg)
PCO, = 6.2 kPal(46.7 mmHg)

/

Pulmonary
capillary
blood flow

e

Cco, X Oc

Arterial
blood

PE}? = 10.3 kPa (77 mmHg)
PCO4 = 5.4 kPa (40.7 mmHg)

Venous
admixture

Cardiac
outpul







HYPOVOLEMIC

low cireulaing volume

= 4%

~ Tntravaseular vol logg
- hemorrhagic

~ fluid logs
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© Australian flad Croa fhod Zanics

-EEaTopikeuon
*Auvapikoi O€EIKTEG
anavrTnTikoTnTag (SVV, PPV)
-Passive leg rising
-POCUS (IVC)
-XEIPOUPYIKOG EAEYXOG
aigoppayiag




Passive Leg Raise

=

Ecav n avarnAnpwon tou evéayyelakou Ooykou
UE iv KpuotaAdoeldn bev odbnynost oe€
QITOKATAOTAON TNC OPTNPLAKAC  Ttieoncg
avalntiote aAAn attia katanAnéiag.




Ynowia - Avayvwpion



Shock......Brijuo 2

['o devtepo Pripa oty aywxn avtpuetdmon Tov shock eivol n avayvegion e mboviic
uriag Tov shock. Ztov molvtpavpartia n daeocagivion ovni eivor avaloyn IUE TO UnYovL-
o g #axwons. ‘OAou ou Timol Tov shock pmoel va epgavioBotv otov molvtpowpatio.
2 TOUGS TEQLOOOTEQOVGS, GUmG, Toavpaties To shock elvar ohyoauuxd, xwols vor amoxAeieTo

mBoavomTo vor Eivol %o ROQOLOYEVES, VEVQOYEVES 1] KO ONTTTIXO OF OTAVIEC TEQLITTM-
yels. Entiong umopei va ogpeiheran og mvevpoBopana vd tdon xow 1 mbavémro vt Ha
pémeL va Aapfavetar vty o€ TAOKOVTES UE ROXMOELS TAVHD atd 10 dudgoayua. To
gVQOYEVES shock mEOEQYETAL QTGO EXTETOUUEVES RARDOELS TOV EYREQPAAOV 1] TOV VOITLOL{OV
veLoU. A6 moarTiky droyn mEEmeL vo OemQEeital OTL Hio HEROVOUEVT) RAXWOT) TS %E-
paiijg dev mpoxaAei shock. Ou tpavpaties pe xaxwon Tov votaiov puehov ProQet va ji-
paviCovv apywd shock xow AMdyw ayyelodiaotodic xow Adym ohyowpiog. To onmuxd
shock eivou aovvnBecg, adAd Bo. JIIQEJEEL va )»auﬁavsrat VITOYN O€ TAOYOVTES OV 1) QLOYLKA
OUC QVTLUETAOTLON EYEL X0BVOTEONC 100 TTC




Shock......Baua 2

AIMOPPATI'TKO SHOCK???

Mn aipoppoyiko Shock
Kopoloyevec
[Tvevpobmpakoc vTo TG
Nevpoyevec
2 NITIKO



Alpopporyio

» Katnyopia I......... 15%
» Kotnyopia II. ... .... 15-30%
» Kotnyopio I1I. . . ... .. 30-40%

» Kotnyopta IV........ >40%



YNOAOTIZOMENH ANQAEIA YTPQON KAI AIMATOZ!
Baail6pevn otnv Apyikn Epgavion tou Mdoyovrog

Karnyopia | Karnyopia II Kamyopia Il Karnyopia VI
AnwAeia
Aiparog (mL) (g 750 750-1500 1500-2000 >2000
AnwAeia Aiparog Q¢ 15% 15%-30% 30%-40% >40%
(%B.V.)
Zuyvotnra Zguypou <100 >100 >120 >140
Aptnpiakn Migon GuaLoAOYIKN 1) OUOIOAOYIKY EAaTTOMEVN EAatTouewn
QuUENpEVN
ﬂieoa ZQuypou GuotoloyikN 1 EAQTTWHEVN EAaTTWEVN EAaTTWHEWN
(mmHg) auEnuévn
ZuyvotnTa Avanvowv 14-20 20-30 30-40 >35
AropoAr} Olupwv >30 20-30 5-15 ApeAntéa
(ml/wpa)
Aiavonriki Karaoraon EAagpa Métpla Ayxwdng ZUYXUTIK
(KNZ) Ayxwdng Ayxwdng JUYXUTIKN AnBapyikn
Anokardoraon Yypwv | KouotaMoedy] | KpuotaMoedr) | KpuotaMoewdn | Kpuotarhoeidn
(Kavdvag 3:1) Kal aipa kal aua







AgvtepoPabuio ektipunon -Ietopiko

» [lepiParrlov/cuvONKES TPAVUATIGLOD
» AAAEPYIEC

» Dapuoko

» AppmoTiec 6T0 mopeAbov/Eykouocivn

» [ evua TeEAEVTOIO



Koaxmnoeic Onpaxa (SOS)

> ATOPPOECT CLEPOYDYOD

» [Ivevpobwpokoc vwo Toon
» AVOIKTOC TVELUODMPOKOLC
» MoCikog arpofmpakolc

» ActoOnc Ompakoc

» Kapotokog EmmmUaTioog



Kokmoeelc Ompaka

» ATAOC TVELLODDPOKOLC

» Alpofopakoc

» OA0on TVELHOVA

» Pricn tpoyetopoy kot 0EVopov
» OA0GT KOPOLOG

» TpowpoTiKn) prcn aopThG

» TpowpoTIK KOKMGT) O10PPOYILOTOS

» Kokmeelc pecobmpakiov



AxTivoypagikd Eupripara Ala@opodiayvwoTIKES ZKEYEIG
AvarveuoTikr) SUOXEPELT XWPIG Kakwon KNZ, elopéenon,
Tpauparikr acgutia

Karayua onolaodnmote meupag

MveupoBwpakag, Mveupovikr) BAaom

Karaypara, npwtav 3 MAEUPWV N
kdTayua-eEApBPNHa OTEPVOKAEIDIKIG

Kdkwon aspaywyol 1} peyhwv ayyeiov

Katdyuara meupwv 9 wg 12

Koutuakr) kakwon

Avo 1y neplooorepeq nAsupéq He Karaypara
ot 3U0 1) MePLOCOTEPQ OMEla

Aotabric Bwpakag, BAdom rveupova

Kdraypa wuorhdmg Kakwon peydhwy ayyeiwv, BAdon nveupova,
KAKwom gpiaxlowou TAEYMATOG

Kardyuara otépvou Khelot kdkwom puokapdiou

Aiglpuvon) pecoBwpakiou Kakwon pey@hwv ayyeiwv, karayua

OTEPVOU, KAKWOT) BwPAKIKNG 0.0.

Erupevawv ueyahog nveupoBwpakag

i HEYAAN Slaguyn aépa petd
ano MapoxETeuoT) Bwpaka

PiiEn Bpdyxwv

Aépac oTo HeaoBwPakio

PriEn ol ou, Kakwon Tpaxeiag,
TIVEULIOMEPITOVALO

[aoTpeviepikdg agpag oto Bwpaka
(Meptyapakwpévog agpag)

Aagpaypatikr prign

Pwvoyaotpikég owhijvag oto Bwpaka

P1i&n Siappdyparog 1 prign ooogayou

Y3paepikd eminedo oTo Bwpaka AiorveupoBwpakag 1 prEn
dlagppdyuarog

PrEn dlappdyparog Kaxwom Koak@v oTAQyxvwv

EAel6epoc aépag karw anod PriEn KOAQKWV OTIAGYVOV

10 dldppayua

e




P1cn peyoarov oy yetmy

. Awevguven MegoBwgaxiov
. BEdhewym Tov xopPiov Tov aoptirol 1éEov (aortic knob)
. Aménhon g tooelos meog ta deELd
. BEdhewym tov draomijuortog peta&l mg TVEVROVIXNG GOTNEIOG %o TG COQTHG
(0L0aQOTTO{NOY) TOV OQTOTVEVHOVIXOY TQEIQOV).
. Kordomaon Tov aplotepot ®iptov fodyyov
. ATt6nAMom OV 0L00QAEYOL (QWoyaoTEWKoU omwAijva) Toog Ta OeELd.
. ALlevipuvom ™G QAT ELOXIG TALVIOS
. ALlgvpuvon Tov TaQaoTOVIUAMLOU YWDEOU
. Iopovoia vreCwxotxoy “orotgpov”
10 Apuotepdg apofmoarag
11. Kardyporo me Ing 1 2ng mhevods 1 g wpomhdmg




Kowua / (+) lavage

» KAiwika: >10cc oycro aipo, £€0doc¢ tov lavage
a0 Ompoko- 1] OVPOKAUDETI PO, YOAT] 1] PLTIKES
IVEC

» Epyooctnploxd: 100000RBC/mm?



A trauma patient often has multiple problems requiring
attention. Determining priorities is not always easy. In
general, the priorities are to:

e Support life: the patient is kept alive with resuscitative
techniques, while the various injuries and complica-
tions are attended to

o Locate and control bleeding, which may be varied (see
below)

o DPrevent brainstem compression and spinal cord
damage

e Diagnose and treat all other injuries and complications.






CARDIOGENIC

poor pump funcfion

—

- Arrhythmia

- AMLI, valve failure

- cardiomyopathy

- pericardifie/PE E‘Mzs)




KukAogopikn
Karappiyn

AvOekTikn KK

I e |

A
A
=









NMveupoBwpakac Yno Taon




Cofaction Waler
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shutterstuck -



Kapdiakoc
EninwpuaTtiopog

b &1 JUGULAR VENOUS DISTENSION HYPOTENSION

BECK'S l l

TRIAD

SIGNS OF CARDIAC TAMPONADE

MUFFLED HEART SOUNDS



Cardiac Tamponade & Pericardiocentesis

Clinical: Beck's Triad ECG Triad * POCUS Triad
1. Hypotension 1. Sinus tachycardia 1. Pericardial fluid

2.Jugular vein distension 2. Low voltage 2. RV diastolic collapse
3. Muffled heart sounds 3. Electrical alternans 3. Dilated IVC

‘ B mas s fRUs1
Obstructive H | l | I \ ! | I
‘ gErE: 2755 Eua Tana

* Indicative of massive pericardial
effusion but not always tamponde

@ jackcfchong
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NMveupovikn EpBoAn

E1dika onpeia otov POCUS
+
SHOCK

CT-PA

FR S0Hz
13em
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AVTINNKTIKA

Xeipoupyikn OpouBeKTONN
®iATpo KaTtw KoiAng






DISTRIBUTIVE
Vasodilafory-| | SVR

~sepfic shoek/SIRS/TSS
= Anaphylaxis

- neurogenic shock

- Drug/foxin

- Addisonian crisig




Apxikn
Avalwoyovnorn HE

uypd

A ol .

KalAigpyeiec mpiv Tnv vapén
avTiLIKPOBIaKIIC aywyi]




>NnTIKo shock



2 HYWH

> ME XHYH = 2HITTIKO XOK
» X HIITIKO 20K: ONHTOTHTA

» SHYH: 131 OAHI'OX AITIA
OANATOY (HIIA)

Groeneveld ABJ, Thijs LG. Septic Shock 2000:355-81
Rodrigues JC, Fein AM. Septic Shock, 1997 :269
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Sepsis in the United States
Systemic inflammatory Crude Number of
response syndrome mortality deaths annually
(22 of the following)
o o 45% 90,000
Temperature, =>38°C or <36°C / Septic
Pulse, =>390/min shock
Respirations, >20/min (severe sepsis plus
White cells. >12 000 / refractory hypotension)
or <4000/mm3 or ? / 200,000 cases
=>10% band forms
20% 60,000
Severe sepsis
(sepsis plus organ failure}
300,000 cases
15% 60,000
Sepsis
(systemic inflammatary response syndrome
plus evidence of infection)
400,000 cases
Total:
; 210,000

RICHARD P. WENJEL, M.D. NEJM 2002; 347:966-967.
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surviving Sepsis Campaign guidelmes for management of severe

sepsis and septic shock

R. Phillip Dellinger, MO Jean M. Carlet, MD; Henry Masur, MD; Herwig Garlach, MO, PhD;

Thigrry Calandra, MD; Jonathan Cohan, MD; Juan Gaa-Banachche, MO, PhD; Didier Keh, MD;

John €. Marshall, MO; Margarat M. Parker, MD; Graham Ramsay, MD; Janice L Zimmerman, MO;
Jean-Louis Vincent, MD, PhD; Mitchall K. Lewy, MD; for the Surviving Sepsis Campaign Managament

Guidelines Committea

Spormonng Crganizations: American Association of Cril
Collage of Emergeney Physicians, American Thoracic

I-Care Hurses, American College of Chest Physiciars, Amancan
Aaby, Austrakan and New Zesdand Intensive Cam

aty,

Euraps=n Society of Cinical Microbiokgy and Infections Dissssas, Eumpean Sceiety of nkemsive Care Medicing, Eurapsan
Respiratory Sceiety, International Sepsi Fonam, Society of Critical Care Medicine, Sungical Infection Society.

(fpectre In 2008, ontical care and inkoliows diseass waperls
represanling 11 nlemaliona of ganizlions :bidﬁ:d nanxgEnl
quidslnes for sovere sepsis and seplio sheok hal would b of
practioal use for the bedside dinician, unckr the auspices of the
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Sepsis-3 Definitions

» Sepsis: Life-threatening organ dysfunction
caused by dysregulated host response to

infection

» Septic Shock: Subset of se
circulatory and cellular/meta
dysfunction associated with
mortality

JAMA. 2016;315(8):801-810.
doi:10.1001/jama.2016.0287

nsis with
N0liC

nigher risk of



SSC Guidelines and Sepsis-3
Definitions

» "Sepsis”in place of “Severe Sepsis”

» Sepsis-3 clinical criteria (i.e. gSOFA) were
not used Iin studies that informed the
recommendations in this revision

Could not comment on use of Sepsis-3 clinical
criteria

JAMA. 2016;315(8):801-810.
doi:10.1001/jama.2016.0287



High versus Low Blood-Pressure Target

in Patients with Septic Shock

We recommend an initial target mean arterial pressure
of 65 mmHg in patients with septic shock reguiring
VasOpPressors.

(Strong recommendation; moderate quality of evidence)

Cumulative Survival (%)

Mean Arterial Pressure (mm Hg)

Figure 2. Mean Arterial Pressure during the 5-Day Study Period. Figure 3. Kaplan-Meier Curves for Cumulative Survival.

DOI: 10.1056/NEJMoal312173
Copyright © 2014 Massachusetts Medical Society.




Lactate can help guide resuscitation

« We suggest guiding resuscitation to normalize
lactate in patients with elevated lactate levels as a
marker of tissue hypoperfusion.

(Weak recommendation; low quality of evidence)

Lactate Guided Standard Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
010 - — — — —

1
10
12
13
1

Total (95% CI) 336 311 100.0% 0.67 [0.53, 0.84]
Tatal ewvents a4 111

Heterogeneity: Tau® = 0.00; Chi® = 1.14, df = 4 (P = 0.891; 17 = 0% 01 o
Test for overall effect; 2 = 2.51 (P = 0.0004) "~ lactate Guided EGDT




Intensive Care Med (2018) 44:925-928
https://doi.org/10.1007/s00134-018-5085-0

SPECIAL EDITORIAL

The Surviving Sepsis Campaign Bundle: ~ &
2018 update

Mitchell M. Levy'", Laura E. Evans? and Andrew Rhodes?

e Measure lactate level. Remeasure if initial lactate is >2 mmol/L.

e Obtain blood cultures prior to administration of antibiotics.

e Administer broad-spectrum antibiotics.

e Begin rapid administration of 30ml/kg crystalloid for hypotension or lactate 24 mmol/L.

* Apply vasopressors if patient is hypotensive during or after fluid resuscitation to maintain MAP
=65 mm Hg.

*“Time zero” or “time of presentation” is defined as the time of triage in the Emergency Department or,
if presenting from another care venue, from the earliest chart annotation consistent with all elements of

sepsis (formerly severe sepsis) or septic shock ascertained through chart review.
Fig. 1 Hour-1 Surviving Sepsis Campaign Bundle of Care

b,




Intensive Care Med
https://doi.org/10.1007/s00134-021-06506-y

GUIDELINES

Surviving sepsis campaign: international Fe

guidelines for management of sepsis and septic
shock 2021
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LOwW

O BEST PRACTICE

Low

VERY LOw

O BESRY PRACTICE

”‘,' VERY LOW

VERY LOW

VERY LOW

ADMISSION TO INTENSIVE CARE

10 For adults with sepsis or septic shock who require ICU admission, we
sugges! admitting the patients to the ICU within 6 hours

INFECTION

W' For adults with suspecled sepsis or septic shock but uncontirmed
infection, we recommend continuously re-evaluating and searching for
aternative diagnoses and discontinuing empiric antimicroblals If an atemative
cause of liness is demonstrated or strongly suspected

O For adults with possible saptic shock or a high likelihood for sepsis, we
recommend administenng antimicrobials immediately, ideally within one hour
of recognition

Septic shotk
Sepsis without shock

2018 STATEMENT

“We recommend that administralion of intravenous antimicrobinls should be initialed
& s00n a2 possible after recagnition and within one hour for both a) septic shock and
b} sepsis withou! shock.”

B For adults with possible sepsis without shock, we recommend rapid
assessment of the lkefihood of infectious versus non-infectious causes of
acute iliness.

0 For adults with possible sepsis without shock, we suggest a time-
limited course of rapid investigation and if concern for infection persists, the
administration of antimicrobials within 3 hours from the time when sepsis was
first recognized

2016 STATEMENT
o

“We recommend that administralion of intravenous antimicrodials shoukt be initisted
B8 S00N &5 pessidle after recogmition and within ane howr for both &) seplic shock and
b} sepsis without shock.®

€D For adults with a low fikelihood of infection and without shock. we
suggest deferring antimicrobials while continuing to closely monitor the
pationt

2016 STATEMENT

“‘We recommend that administration of Intravenous antimicroblils shoukd be inttliated
28 500N 38 possitie afler recognition and withm one hour for both a) sepiic shock and
b} sepsis mithout shack. *

¥ For adults with suspected sopsis or seplic shock, we suggest
ngainst using procalcitonin plus clinical evaluation 10 decide when 10 star
antimicroblals, as compared to clinical evaluation alone

©

BEST PRACTICE STATEMENT

&

NO RECOMMENDATION

WEAK RECOMMENDATION

P

STRONG RECOMMENDATION

WEAK RECOMMENDATION
AGAINST

O

STRONG RECOMMENDATION
AGAINST

]

HIGH QUALITY EVIDENCE
MODERATE QUALITY EVIDENCE
LOW QUALITY EVIDENCE

VERY LOW QUALITY EVIDENCE

4 UPGRADE

+ DOWNGRADE

NO CHANGE FROM
PREVIOUS GUIDELINES

NEW / CHANGED
RECOMMENDATION




SCREENING FOR PATIENTS WITH SEPSIS AND SEPTIC SHOCK

MODERATE

MODERATE

VERY LOW

INITIAL RESUSCITATION

MEAN ARTERIAL PRESSURE

MODERATE

@ ror hospitais and heatth systems, we recommend using & performance
improvement programme for sepsis, Including sepsis screening for acutely i,
high-risk patients and standard operating procedures for freatment

Screening
Standard operating procedures

2018 STATEMENT

“We recommend that hospials and hosplal sysfems Havie & parformance mprovemen!
pvogramme for sepsis including sepsis screening ir acuely WY, Agh risk patients.”

2 We recommend against using gSOFA compared 1o SIRS, NEWS, or
MEWS as a single screaning 1ool for sepsis or septic shock.

¥ For adults suspected of having sepsis, we suggest measunng blood
lactale

L < Sepsis and septic shock are medical emargencies, and we recommend
that treatment and resuscitation begin Immediatedy

«@ For patients with sepsis nduced hypoperfusion of septic shock we
suggest that at least 30 mLkg of intravenous (IV) crystalloid fluid should be
given within the first 3 hours of resuscitation

2016 STATEMENT
‘. )

“We recommend thal in he mial resusciaton from sepsis-nduced fypoperfuson, af
loast 30ming of intravencus orystaliond Auid be oven within the fivs! 3 howrs *

% For adults with sepsis or septic shock, we suggest using dynamic
measures to guide flukd resuscitation. over physical examination, or static
parameters alone

? For adults with sepsis or septic shock, we suggest guiding resuscitation
1o decrease serum lactate in patents with elevated lactate level, over not
using serum lactate

@D ror adutts with septic shack, we suggest using capiliary refiil time to
guide resuscitation as an adjunct fo other measures of perfusion

®  For adulls with saptic shock on vasopressors, we recommend an initial
target mean arterial pressure (MAP) of 65 mm Hg over highar MAP targets.

©

BEST PRACTICE STATEMENT

&

NO RECOMMENDATION

WEAK RECOMMENDATION

"
STRONG RECOMMENDATION

WEAK RECOMMENDATION
AGAINST

O

STRONG RECOMMENDATION
AGAINST

]

HIGH QUALITY E;IIDENCE
MODERATE QUALITY EVIDENCE
LOW QUALITY EVIDENCE
VERY LOW QUALITY EVIDENCE

4 UPGRADE

+ DOWNGRADE

NO CHANGE FROM
PREVIOUS GUIDELINES

NEW / CHANGED
RECOMMENDATION




O REST PRACTCE

‘:‘:'t (Z,\
. VERY LOW
o VERY LOW
Low

MOOERATE

O SEST PRACTICE

@ For adults with sepsis or seplic shock at high risk of MRSA, we
recommend using empiric anfimicrotials with MASA coverage over using
antimicrobials without MRSA coverage,

2018 STATEMENT

W recommand empric broad-spectrum tharapy with ona or more antimvcrodbials for
patients prasanting wmih sepais or sephic shock (0 cover all Mely sathogens (inciuding
bacterial and poterfialy funga! or wiral covarage, ”

[ 10 ) For adults with sepsis or septic shock at low risk of MASA, we suggest
against using empuric antimicroblals with MRSA coverage, as compared with
using antimicroblals without MRSA coverage

2016 STATEMENT

“Wo recommend empiric broad-spectrum therapy with one or more anfmecrabials for
patents presanting with sepsis or sepic shook (0 cover all kkely pathogets (inciuiing
bacterial and potentialy funge' o virdl coverage.

W For adults with sepsis or septic shack and high risk for multidrug
resistant (MDR) organisms, we suggest using two antimicrobials with gram-
negative coverage lor emgpiric treatmeant over one gram-negative agent

39" For adults with sepsés or septic shock and low risk for multidrug resistant
{(MDR) organisms, we suggest against using two gram-negative agents for
empiric treatment, 83 compared 10 one gram-negative agent

' For adults with sepsis or seplic shock, we suggest against using double
gram-negative coverage once the causative pathogen and the susceplibilities
are known

€ For adults with sopsis or seplic shock at high risk of fungal infection, we
suggest using empiric antifungal therapy over no antifungal therapy.

2016 STATEMENT

Vo recommend empyric troad-spactium tharapy with one or mone anfimverodials for
pationts prasanting with sepzis or sephic hock fo cover all lely pathogens (inclhading
bacterial and potontially fungal or viral coverage.*

€D For adutts with gapsis or septic shack at low risk of fungal infection, we
suggest against empiric use of antitungal therapy

2016 STATEMENT

“We recommend ampiric broad-spectrum therapy with one or move antimicrobials for
patents prasanting with sepsis or sepiic shook 10 covar all Akely pathogeis {inoiding
hactenal and potentialy Rungw or wral covarage *

34 Wo make no recommendation on the use of antiviral agents

3 For adults with sepsis or septic shock, we suggest using prolonged
infusion of botadactams for maintenance (after an initial bolus) over
conventional boius infusion

¥ For adults with sepsis or soplic shock, wo recommend optimising
dosing strategies of antimicrobials based on acceptod pharmacokinotic/
pharmacodynamic (PK/PD) principles and specific drug properties

©

BEST PRACTICE STATEMENT

&

NO RECOMMENDATION

WEAK RECOMMENDATION

WEAK RECOMMENDATION
AGAINST

O

STRONG RECOMMENDATION
AGAINST

]

HIGH QUALITY EVIDENCE

MODERATE QUALITY EVIDENCE

LOW QUALITY EVIDENCE

VERY LOW QUALITY EVIDENCE

4 UPGRADE

+ DOWNGRADE

NO CHANGE FROM
PREVIOUS GUIDELINES

NEW / CHANGED
RECOMMENDATION




O REST PRACTCE

‘:‘:'t (Z,\
. VERY LOW
o VERY LOW
Low

MOOERATE

O SEST PRACTICE
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€ For adults with sopsis or seplic shock at high risk of fungal infection, we
suggest using empiric antifungal therapy over no antifungal therapy.

2016 STATEMENT

Vo recommend empyric troad-spactium tharapy with one or mone anfimverodials for
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€D For adutts with gapsis or septic shack at low risk of fungal infection, we
suggest against empiric use of antitungal therapy

2016 STATEMENT

“We recommend ampiric broad-spectrum therapy with one or move antimicrobials for
patents prasanting with sepsis or sepiic shook 10 covar all Akely pathogeis {inoiding
hactenal and potentialy Rungw or wral covarage *

34 Wo make no recommendation on the use of antiviral agents

3 For adults with sepsis or septic shock, we suggest using prolonged
infusion of botadactams for maintenance (after an initial bolus) over
conventional boius infusion

¥ For adults with sepsis or soplic shock, wo recommend optimising
dosing strategies of antimicrobials based on acceptod pharmacokinotic/
pharmacodynamic (PK/PD) principles and specific drug properties

©
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&

NO RECOMMENDATION

WEAK RECOMMENDATION

WEAK RECOMMENDATION
AGAINST

O

STRONG RECOMMENDATION
AGAINST

]
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LOW QUALITY EVIDENCE
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BEST PRACTICE

BEST PRACTICE

VERY LOW

VERY LOW

MODERATE

MODERATE

MODERATE

27 For adults with sepsis or septic shock, we recommend rapidly
identifying or excluding a specific anatomical diagnosis of infection that
requires emergent source control and implementing any required source
control intervention as soon as medically and logistically practical.

28 For adults with sepsis or septic shock, we recommend prompt removal
of intravascular access devices that are a possible source of sepsis or septic
shock after other vascular access has been established.

29 For adults with sepsis or septic shock, we suggest daily assessment for
de-escalation of antimicrobials over using fixed durations of therapy without
daily reassessment for de-escalation.

30 For adults with an initial diagnosis of sepsis or septic shock and
adequate source control, we suggest using shorter over longer duration of
antimicrobial therapy.

31 For adults with an initial diagnosis of sepsis or septic shock and
adequate source control where optimal duration of therapy is unclear,
we suggest using procalcitonin AND clinical evaluation to decide when to
discontinue antimicrobials over clinical evaluation alone.

HEMODYNAMIC MANAGEMENT

32 Foradults with sepsis or septic shock, we recommend using crystalloids
as first-line fiuid for resuscitation.

€D For adults with sepsis or septic shock, we suggest using balanced
crystalloids instead of normal saline for resuscitation.

2016 STATEMENT

“We suggest using either balanced crystalloids or saline for fluid resuscitation of
patients with sepsis or septic shock”

34 For adults with sepsis or septic shock, we suggest using albumin in
patients who received large volumes of crystalloids.

35 For adults with sepsis or septic shock, we recommend against using
starches for resuscitation.

€ For adults with sepsis and septic shock, we suggest against using
gelatin for resuscitation.

2016 STATEMENT

10

“We suggest using crystalloids over gelatins when resuscitating patients with sepsis
or septic shock."”

©

BEST PRACTICE STATEMENT

&

NO RECOMMENDATION

WEAK RECOMMENDATION

"
STRONG RECOMMENDATION

WEAK RECOMMENDATION
AGAINST

O
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]
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VERY LOW QUALITY EVIDENCE
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:(’f,:. 3 For adults with septic shock, we recommend using norepinephrine as o
L the first-line agent over other vasopressors,
oy BEST PRACTICE STATEMENT
i Dopamine
MIGM e
Vasoprassin
MODERATE NO RECOMMENDATION
Epinephrine
Low
Seleprossin WEAK RECOMMENDATION
LOW
Angiotansin 2 , »*
VERY LOW STRONG RECOMMENDATION
u, W : 3 For adults with seplic shock on norepinephnne with inadequate mean 0
- MOOENATE arterial pressure levels, we sugges! adding vasopressin instead of escalating
the dose of norepinephrine WEAK RECOMMENDATION
AGAINST
“‘::\_’, ¥ For adults with septic shock and inadequate mean anerlal pressure
< Low levels despie norepinephrine and vasopressin, we suggest adding
epinephrine,
STRONG RECOMMENDATION
AGAINST
0 49 For adults with septic shock, we suggest against using terliprassin
Low
"
< 4 For adults with septic shock and cardiac dysfunction with persistent =
|~.A )
=g Low hypoperfusion despite adequate volume status and anterial blood pressure, HIGH QUALITY EVIDENCE
we suggest! either adding dobutamine 10 norepinephrine or using epinephrine
alone
MODERATE QUALITY EVIDENCE
0 0 For adults with septic shock and cardiac dysfunction with persistent
Low hypoperfusion despite adequate volume status and arterial blood pressure,
we suggest against using levosimandan LOW QUALITY EVIDENCE
"\,—1‘ 43 For adults with septic shack, we suggest invasive monitoring of arterial VERY LOW QUALITY EVIDENCE
< VERY LOW blood pressure over non-invasive monitoring, as soon as practical and o

resources are avaiable

4 UPGRADE

) €D ror adults with septic shock, we suggest starting vasopressors
> VERY LOW peripherally to restore mean arterial pressure rather than delaying initiation
until a contral venous access is secured

+ DOWNGRADE

Q <O There Is Insufficient evidence 1o make a recommendation on the use of
restrictive versus ibarai fluld strategies in the first 24 hours of resuscitation in
patients with sepsis and septic shock who still have signs of hypoperfusion

and volume depletion after the initial resuscitation

NO CHANGE FROM
PREVIOUS GUIDELINES

2016 STATEMENT

]

We suggest Using aither balancad crystalloids or salne for v resusotation of
patents wih sepsis or septic shock.”

5%

NEW / CHANGED
RECOMMENDATION

We suggest using crystalioids over galating when resuscitaling paliants with saps:s
or sepiic shook.”
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NO CHANGE FROM
PREVIOUS GUIDELINES

2016 STATEMENT

]

We suggest Using aither balancad crystalloids or salne for v resusotation of
patents wih sepsis or septic shock.”

5%

NEW / CHANGED
RECOMMENDATION

We suggest using crystalioids over galating when resuscitaling paliants with saps:s
or sepiic shook.”




HIGH

MODERATE

MOOERATE

MODERATE

MOOOGRATE

MODERATE

MOOERATE

MOOERATE

VENTILATION

. There is nsufficient evidence 10 make & recommendation on the use
of conservalive oxygen targets in adults with sepsis-induced hypoxemic
respiratory failure

o For scults with sepsis-nduced hypoxemic respiratory lailure, we
suggest the use of high flow nasal oxygen over non-invasive ventilation.

45 There is nsufficient evidonce 10 make & recommendation on the use of
non-invasive ventilation in comparison to invasive ventilation for aduits with
sepsis-induced hypoxamic respiratory failure

¥ For adults with sopsis-induced ARDS, we recommend using a low tidal
volume ventilation strategy (6 mL/kg), over a high tidal volume strategy (>10
mi/kg)

%8 For adults with sepsis-induced severe ARDS, we recommend using
an upper limit goal for plateau pressures of 30 em H20, over higher plateay
pressures

31 For adults with moderale 1o severa sepsis-induced ARDS. we suggest
using higher PEEP over lower PEEP,

52 For adulls with sepsis-nduced respiratory falure (without ARDS), we
suggest using low tidal volume as compared to high tidal volume ventilation

5. For adults with sepsisinduced moderale-severs ARDS, we suggest
using traddional recruiment maneuvers

3 When using recruitment maneuvers, we recommend against Using
incremantal PEEP titration/strateqy.,

¥ Foradults with sepsis-induced modetale-severe ARDS, we recommend
using prone ventilation for greater than 12 hours daily.

3% For adults with sepsis induced modorate-severe ARDS, wo suggest
using mtermittent NMBA boluses, over NMBA continuous mfusion

[ 57 ] For adults with sopsis-induced sovero ARDS, we suggest using
Veno-venous (VV) ECMC when conventional mechanical ventilation fails in
exparienced centres with the Infrastructure In place 10 support ils use

ADDITIONAL THERAPIES

©D Foradults with septic shock and an ongoing requiremant for vasopressor
therapy we suggest using IV corticostenids

2018 STATEMENT

10

Ve suggest against vaing miravenous hyavocorhisone 1o freal septic shook patents #
SeQUAN M resUSCHANONT 3 VASODTOSSOr Iherapy ane abie 10 resions hemodynamse
Stabiy (see goals for iniald Resuscitation). ¥ NS & not schivvabls. we sugges!
intravenouws hydrocarisons al a dose of 200 mg per day.*
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MODERATE

VERY LOW

[ 59 For adults with sepsis or seplic shock we sugges! agsingt using
potymyxin 8 hemoperfusion.

2076 STATEMENT
“We make no recommendation ragarding the use of biood punification fechmigues ™

80 Thore is insullicient evidence to make a recommendation on the use of
other blood purification techniques,

St For adults with sepsis or septic shock we recommend using a restrictive
{over iberal) transfusion strategy.

82 For adults with sepsis or septic shock we suggest against using
nfravenous immunogiobuling

8 For adults with sepsis or septic shock, and who have risk factors for
gastrointestinal (Gl) bieeding, we suggest using stress ulcer prophylaxis

§4° For adults with sepsis or sepbc shock, we recommend using
phammacologic venous thromboembolism (VTE) prophylaxis unless a
contraindication %0 such therapy exists

$  For adults with sepsis or septic shock, we recommend using low
molecular weight heparin over uniractionated heparin for VTE prophylaxis

8% For adults with sepsis or septic shock, we suggest against using
mechanicai VTE prophytaxis, in addition to pharmacological prophylaxis, over
pharmacologic prophylaxis alone.

87 In adults with sepsis or septic shock and AKI, we suggest using either
continuous or intermitient renal replacemeant tharapy.

%8 In adults with sepsis or septic shock and AKI, with no definiive
ndications for renal replacement therapy, we suggest against using renal
roplacomaent therapy.

$%  For adults with sepsis or septic shock, we recommend initiating insufn
therapy at a glucose level of = 1B0mg/dL {10mmollL)

€ For adults with sopsis or seplic shock wo suggest against usng IV
vitamin C

™ For adults with septic shock and hypoperlusion-induced lactic
acidemia, wo suggest against using sodium bicarbonate therapy to improve
hemodynarmecs or 1o reduce vasopressor requiremeants

72 For adulls with septic shock and sevore motabolic acidomia (pH =
7.2) and acute kidney Injury (AKIN score 2 or 3), we suggest using sodium
bicarbonate therapy

73 For adult pationts with sepsis or septic shock who can ba fed enterally,
we suggest early (within 72 hours) intiation of enteral nutrition
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BEAT MRACTICE

BEAT MRACTICE

VERY LOW

MEST PRACTIC

VERY LOW

BEST PRACTICE

BEST PRACTICE

BEST PRALTICE

LONG-TERM OUTCOMES AND GDALS OF CARE

M For adulty with sepsis or septic shock, we recommend discussing goals
of care and prognosia with patents and families over no such discusson,

T For adults with sepsis or soplic shock, we suggest addressing goals of
care early (within 72 howrs) over late (72 hours or laler)

™ For aduits with sepsis or seplic shock, there i& nsufficient avidancs
10 make a recommendation on any specific standardized critenan o triggee
goals of care discussion

77 For asults with sepsis or septic shock, we recommend that the
principles of palkative care (which may include pallative care consultation
based on cinician |udgement) be miagrated Into the treatment plan, when
appropriate, 10 address patient and Tamsy sympioms and suftering

T For adults with sepsis o seplic shock, we suggest against rouling
formal paliative care consullation for &l patients over palliatve care
consuliation based on clirican judgement

™ For adult survivors of sepsis or septic shock and their tamilies, we
suggest relemral to peer support groups over no such referral

%0 For aduits with sopsis or soptic shock, we suggest using a handoff
process of criticaly important information at transtions of care over no such
handoff process

. For adults with sepsis or seplic shook, there ig insufficient evidence o
make & recommendation an the usa of any spacific structured handoft 100!
over usual handaff processes.

%2 For adults with sepsis or septic shock and their familes, we recommend
screening for economic and social support {including housing, nutribanal,
financial, and spirilual support), and make referrais where available to meel
these needs

B For adults with sepsis of septic shock and thair families, we suggest
offaring writlen and verbal sepsis education (diagnos:s, treatment, and past-
ICU/post-sapsis syndrome) prior to hospital dscharge and in the follow-up
setting.

%4 For adults with sepsis or septic shack and their tamilies. we recommend

the clinical team pravide the opporiunity o participate In shared decision
making In post-ICU and hospital discharge planning fo ensure discharge
plans are acoeptable and feastie

% For adults with sepsis and septic shock and their famiios, wo suggest
using a cntical care transition programme, compared 0 usual care, upon
transfer 1o the fioar

™ For adults with sepsis and seplic shock, we recommend reconciing
medications at both ICU and hospiial discharge

¥ For adult survivors of sepsis and seplic shock and their famiies, we
recommend Including information about the ICU stay, sepss and related
diagnoses, treatments, and common impairments after sepsis in the wrtien
and verbal hospital discharge summary
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M For adulty with sepsis or septic shock, we recommend discussing goals
of care and prognosia with patents and families over no such discusson,

T For adults with sepsis or soplic shock, we suggest addressing goals of
care early (within 72 howrs) over late (72 hours or laler)

™ For aduits with sepsis or seplic shock, there i& nsufficient avidancs
10 make a recommendation on any specific standardized critenan o triggee
goals of care discussion

77 For asults with sepsis or septic shock, we recommend that the
principles of palkative care (which may include pallative care consultation
based on cinician |udgement) be miagrated Into the treatment plan, when
appropriate, 10 address patient and Tamsy sympioms and suftering

T For adults with sepsis o seplic shock, we suggest against rouling
formal paliative care consullation for &l patients over palliatve care
consuliation based on clirican judgement

™ For adult survivors of sepsis or septic shock and their tamilies, we
suggest relemral to peer support groups over no such referral

%0 For aduits with sopsis or soptic shock, we suggest using a handoff
process of criticaly important information at transtions of care over no such
handoff process

. For adults with sepsis or seplic shook, there ig insufficient evidence o
make & recommendation an the usa of any spacific structured handoft 100!
over usual handaff processes.

%2 For adults with sepsis or septic shock and their familes, we recommend
screening for economic and social support {including housing, nutribanal,
financial, and spirilual support), and make referrais where available to meel
these needs

B For adults with sepsis of septic shock and thair families, we suggest
offaring writlen and verbal sepsis education (diagnos:s, treatment, and past-
ICU/post-sapsis syndrome) prior to hospital dscharge and in the follow-up
setting.

%4 For adults with sepsis or septic shack and their tamilies. we recommend

the clinical team pravide the opporiunity o participate In shared decision
making In post-ICU and hospital discharge planning fo ensure discharge
plans are acoeptable and feastie

% For adults with sepsis and septic shock and their famiios, wo suggest
using a cntical care transition programme, compared 0 usual care, upon
transfer 1o the fioar

™ For adults with sepsis and seplic shock, we recommend reconciing
medications at both ICU and hospiial discharge

¥ For adult survivors of sepsis and seplic shock and their famiies, we
recommend Including information about the ICU stay, sepss and related
diagnoses, treatments, and common impairments after sepsis in the wrtien
and verbal hospital discharge summary
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BEST PRACTICE

BEST PRACTICE

VERY LOW

VERY LOW

88 For adults with sepsis or septic shock who developed new impairments,
we recommend hospital discharge plans include follow-up with clinicians
able to support and manage new and long-term sequelae.

8 For adults with sepsis or septic shock and their families, there is
insufficient evidence to make a recommendation on early post-hospital
discharge follow-up compared to routine post-hospital discharge follow-up.

9 For adults with sepsis or septic shock, there is insufficient evidence to
make a recommendation for or against early cognitive therapy.

9 For adult survivors of sepsis or septic shock, we recommend
assessment and follow-up for physical, cognitive, and emotional problems
after hospital discharge.

92 For adult survivors of sepsis or septic shock, we suggest referral to a
post-critical iliness follow-up programme if available.

% For adult survivors of sepsis or septic shock receiving mechanical
ventilation for >48hours or an ICU stay of >72 hours, we suggest referral to a
post-hospital rehabilitation programme.
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Anaphylactic reaction?

* Acute onset of iliness

= Life-threatening Airway and/or Breathing
and/or Circulation problems '

= And usually skin changes

= Call for help

* Lie patient flat

* Raise patient's legs
f Adrenaline” ]
S——

When skills and equipment available:

« Establish airway
= High flow oxygen Monitor:
« IV fluid challenge * * Pulse oximetry

* Chlorphenamine A * ECG
* Hydrocortisone ® » Blood pressure

1 Life-threatening problems:
i swelling, hoarseness, stridor
rapid breathing, wheeze, fatigue, cyanosis, SpO, < 82%. confusion
Circulation:  pale, clammy, low biood pressure, faintness, drowsy/coma

2 Adrenaline (give IM unless experienced with IV adrenaline) . 3 1V fluid challenge:

IM doses of 1:100C adrenaline (repeat after 5 min if no batter) Adult - 500 — 1000 mL

* Adult 500 micrograms IM (0.5 mL) Child - crystallod 20 mL/kg
+ Child more than 12 years: 500 micrograms IM (0.5 mL) ¥

* Child 6 -12 years: 300 micrograms IM (0.3 mL) i?ﬁ?sl\r:nz?\‘iot;g the cause

= Child less than 6 years: 150 micrograms IM (0.15 mL) of anaphylaxis

Adrenaline 1V to be given only by experienced specialists

Titrate: Adults 50 micrograms; Children 1 microgramvka

4 Chlorphenamine 5 Hydrocortisone

(IM or slow IV) (IM or slow IV)
Adult or child more than 12 years 10 mg 200 mg
Child 6 - 12 years Smg 100 mg
Child 6 months to 6 years 25mg 50 mg
Child less than 6 months 250 microgramsikg 25mg
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Vasodilatory Shock

due to autonomic dysfunction

with unopposed vagal tone

* Bradycardia, hypotension

* Seen in cervical and upper
thoracic spinal cord injury

Neurogenic Shock

Cardiogenic Shock

due to stunned myocardium after

catecholamine surge

* Tachycardia, hypotension

« LCO, TCVP, TPCWP,

¢ Seen in SAH, ischemic stroke
involving the insula, TBI

Neuroendocrine Shock

due to pituitary or adrenergic

dysfunction after CNS injury

* Hypotension poorly responsive
to vasopressor therapy

* Seen in TBI, SAH, hypothalamic
stroke

FIGURE 59.1. Neurogenic shock consists of three pathomechanisms. CNS, central nervous system; CO,
cardiac output; CVP, central venous pressure; PCWP, pulmonary capillary wedge pressure; SAH, sub-

arachnoid hemorrhage; TBI, traumatic brain injury.




Neurogenic Shock- Treatment

e AB,Cs
* Remember c-spine precautions
e Fluid resuscitation
e Keep MAP at 85-90 mm Hg for first 7 days
e Thought to minimize secondary cord injury
e |f crystalloid is insufficient use vasopressors
e Search for other causes of hypotension
e For bradycardia
e Atropine
e Pacemaker
e Methylprednisolone
e Used only for blunt spinal cord injury
e High dose therapy
e Must be started within 8 hours

e Controversial- Risk for infection, Gl bleed
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