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Critical Care QgEEl

A 23 year-old Thai man
with electrical injury
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PE : Unconscious, no pulse
EKG : Ventricular fibrillation

Start CPR
® On ETT No7.5 Depth 20 cm
® Defibrillation biphasic 200 J x 6
® NSS iv free flow 1000 ml
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Adrenaline 1 mg iv g 3 min x 18 amps

Amiodarone 300 mg iv x 1 dose then Amiodarone 150 mg iv x 1 dose

2% Lidocaine 70 mg iv x 1 dose

7.5% NaHCO, 50 ml iv x 8 amps

samma CPR viavun 1 9l 30 Wil §tae39 return of spontaneous circulation (ROSC)

Physical examination:

® A young Thai man, normosthenic build, coma

® \//S: BT 35°C BP126/89 mmHg PR100 bpm RR16/min

® HEENT: No pale conjunctivae, no icteric sclerae, no external wound seen

® CVS: Normal S1, S2, no murmur

® RS: Normal chest expansion, trachea in midline, normal breath sounds, no adventitious
sound

® Abdomen: Hypoactive bowel sounds, soft, not tender, no guarding or rebound
tenderness, liver and spleen cannot be palpated

® Neuro: E,\VM,, pupils 4 mm SRTL BE

® Pelvis: No deformity

® Extremities: No deformity, entry and exit sites cannot be seen

Laboratory investigations
® CBC:Hb15.8 g/dL, Hct 49.6 %, WBC 11480 cel/ml> (N 29.3%, L 64.8%) Platelet 165,000/
m(®
® Coagulogram: PT 17.4 sec, PTT 43.3 sec, INR 1.46
® BUN 14 mg/dL, Cr 1.60 mg/dL, Ca 7.8 mg/dL, Mg 1.18 mg/dL, PO, 13.7 mg/dL
Electrolyte: Na 150 mEg/L, K 4 mEg/L, ClL 97 mEg/L, HCO, 16 mEg/L
® LFT:TP 5.2 g/dL, Alb 2.6 g/dL, TB 0.6 mg/dL, DB 0.16 meg/dL, AST 224 IU/ml, ALT 199
IU/ml, ALP 58 U/L

® ABG: pH 6.95, PCO, 56.1 mmHg, PO, 49.5 mmHg, BE -19.5

Chest x-ray (g‘d‘ﬁ 1)
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® EKG: PEA then asystole

e auz CPR §n15 monitor ETCO, aglusgning 30 - 50 mmHg naen

ANONNA 1

%6997n CPR TUud 30 ut fuaedalad retum
of spontaneous circulation (ROSC) Tunsdininan?
Muagdinwmslunsandulandnsls uagdl manage-

ment option duita@aNsavilanselu?

Tunsdifanann Gausiinlaeviluudaludioe
it refractory cardiac arrest (RCA) A9 persistent
absence of ROSC longer than 10 minute waglasu
N15%11 cardiopulmonary resuscitation (CPR)
UIUNI1 30 W9 azdileniaiin ROSC Uee way
finnswensallsadilid Lwﬂuéﬂwiwiﬁaamﬂ
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refractory cardiac arrest ﬁmﬁ]ﬁﬂﬂuﬂﬁ]ﬁgﬁu D
N15%1 extracorporeal cardiopulmonary resuscita-
tion (ECPR) lngfinnsauvirlugthe cardiac arrest
7ifl potentially reversible waglaifl ROSC W&3wn
N1 CPR lUuaauiunin 10 unil egnelsinnu
n15%1 ECPR fmnududou sndudesede
ANUEITIYLazAUNS DRTRaTiL Feo198ly
annsavileilUluwae

Tugfnemeildfunisi CPR fivosgnidu
Funan 50 wndl szernainsi CPR favaasaus
Aawnsan 1 429 30wt widaanifuguaedad
ROSC

V/S : BP 88/40 mmHg PR 98 bpm

EKG : sinus rhythm

Management

e NSSiv 40 mU/hr

« Adrenaline iv 0.95 mcg/kg/min

« Continuous monitoring : A-line, C-line

+ Retained NG tube and Foley catheter

nEantudaglddunisdsiaunivediae

IngeAaunIy

iefineingafaenssy

V/S: BP 126/67 mmHg PR 100 bpm, RR 16/
min BT 35 °C

Neuro: EIVEM1, pupils 3 mm, SRTL BE

No associated injury

ANOINA 2
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Tuthesel@nludiie post cardiac arrest

5 ROSC LLGiﬁﬂagjluﬂﬁdz coma (Comatose adult

patient) foiiideudlunmsh Targeted tempera-
ture management (TTM) ANLNUAINT 1

Auuzilulagtu Ae Iangungiisnanie
(core body temperature) a4u108 NI
32 - 36 °C uavmuauliegluseiunaiduszes
natedaiey 24 H3lue lneaasduriinisan
gaumniilifiaavdsanngUied ROSC uaylaid
ol (contraindicationflun1syi TTM @sléiun

« Major head trauma with risk of excessive
intracranial hemorrhage

» Severe hemorrhage leading to exsangui-
nation

« Hypotension refractory to multiple
Vasopressors

« Severe sepsis

» Pregnancy

FnsangamgisenielusagBudy (initial
phase) a@usavinlanaeis 1u;§ﬂwi’m§1ﬁ1ﬁ3’3§
angaunnimensly Surface cooling with Hydrogel
(Arctic sun) wagn 5Ly Cooled (4 °C) NSS intrave-
nous infusion 52184 Cooled NSS irrigation %114 NG
tube wag Foley catheter é’mwﬁﬂumiamqmmi
9g7l 1 - 2 °C/hr wdsanangamgiiauldsyiud
foensuds Sududesinuiseivgungiilvag
(maintenance phase) Tagliasinsidsuudas
Qquﬁﬁuauﬁu 0.5 °C uenani Ay Ae
113 monitor kazté5z 39 complication fioraiina
lawn shivering, hemodynamic instability,
arrhythmias, metabolic disturbance, coagulopathy
way infection lusyninansyin TTM sududoadl
N15U311581 sedation wag analgesia 52uD4
p1adndudesldeingu NMBA ileannisiin

shivering
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Adult Inmediate Post-Cardiac Arrest Care Algorithm-2015 Update

Doses/Details
Ventilation/oxygenation:
Avoid excessive ventilation.
Start at 10 breaths/min and titrate
to target PETCO9 of 35-40 mmHg.
When feasible, titrate FiOy to
minimum necessary to achieve
SpO9o 294%
IV bolus:
Approximately 1-2 L normal saline
or lactated Ringer’s
Epinephrine IV infusion:
0.1-0.5 mcg/kg per minute (in 70
kg adult: 7-35 mcg per minute)
Dopamine IV infusion:
5-10 mcg/kg per minute
Norepinephrine IV infusion:

0.1-0.5 mcg/kg per minute (in 70

®

@| Return of spontaneous circulation (ROSC) |

Y

s N

Optimize ventilation and oxygenation

- Maintain oxygen saturation 294%
@ - Consider advanced airway and waveform
capnography

- Do not hyperventilate

|

Treat hypotension (SBP <90 mmHg)
- IV/10 bolus

- Vasopressor infusion

- Consider treatable causes

@ v

12-Lead ECG : STEMI

kg adult: 7-35 mcg per minute)

Reversible Causes

[ Coronary reperfusion

OR

- Thrombosis, pulmonary

- Thrombosis, coronary

High suspicion of AMI

- Hypovolemia
- Hypoxia

. _— No
- Hydrogen ion (acidosis) @

y

- Hypo-/hyperkalemia Initiate targeted ] No Follow
- Hypothermia temperature management J commands?
- Tension pneumothorax
- Tamponade, cardiac Yes
- Toxins v v

Advanced critical care

HAUAINWA 1 UanatsUaUdlun19vin Targeted temperature management (TTM)

UANAINNITYIN TTM Uy viananAgylunisgua
E:\Ijﬂ’sil post cardiac arrest loA hemodynamic
optimization, ventilation and gas exchange
management, neuroprotective strategies Way
metabolic and electrolyte management
1agA258n13 monitor Tudauwes hemodynamic
parameters 14 ¢ N15%1 lung protective ventilator

strategy N15U83UNSIAA secondary brain injury
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V/S: BP 109/74 mmHg PR 90 bpm RR 16/
min BT 32.5 °C

ABG: pH 7.014, PO, 82.5 mmHg, PCO, 40.3
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(37°C/98.6°F)

Rewarming

-Stop IV insulin when glucose <200 mg/dl, unless T1DM.

who have TH have delayed neurologic recovery.
A

3
-Begin re-warming 24 hr after initiation of cooling at a rate of 0.25°C (0.5°F) every hour until the patient returns to normothermia
-Keep Artic Sun pads on for 48 hr and set temperature at 37°C/98.6°F to maintain normothermia.

—-Maintain paralytic (if started) and sedation until temperature of 36°C/96.8°F degrees is reached.

-Hypotension, hyperkalemia, hypoglycemia, and hyperthermia may occur during and after the re-warming.

-Testing to assess for neurologic prognsosis should be delayed to at least 72 hours after the return to normothermia as patients

There is no need to treat normotensive bradycardia.
(65-100 mmHg) have shown benefit.

-Central Venous Pressure : Goal 10-12 mmHg.

-Oxygenation : Goal oxygen saturation of 94-96%.

time. (Do not exceed 50 units of insulin/hour)

Monitoring/Supportive Therapy

-
-Heart Rate : Bradycardia is associated with hypothermia and should be treated if associated with hemodynamic instability.

-Mean Arterial Pressure (MAP) : MAP goal of >90 mmHg is preferred to theoretically improve cerebral perfusion, lower MAP goals

-Ventilation : Maintain normocarbia and avoid hyperventilation or hypoventilation.
-Electrolyte Repletion : Basic chemistries should be monitored at least q 4 hours and replaced as necessary.

-Glucose Control : Initiate BHIP for glucose is >200 mg/dl and monitor q hour while cooling g 30 min if glucose <80 mg/dl at any

-Miscellaneous : EEG ASAP after initiation on TH via EEG Lab or on-call Fellow or if any suspician of seizure. Blood cultures 12 hr

post initiation. Skin care check q 2 hr for burns caused by cold blankets.

mmHg, HCO, 16.3 mEqy/L, BE -12.2
Lactate 16.5 mmol/L, CPK 7,537 U/L
Urine output 1 - 2 mU/hr

ANOTNN 3
ANNINITYNNMLTAAVUBALUDNLUIN

ANSSNWN?

Tuffthesietl wui faanzeantionsudiv
il creatinine rising 91na lab investigation iy
WUllN12% metabolic acidosis SauAUN CPK ﬁqq
Waladunnig acute kidney injury (AKI) with
rhabdomyolysis s‘ﬁqmazﬁwulﬁﬂaaiuﬁﬂw
electrical injury 393 ndudasiiesednliiane way
asmmetestundlulilalaeds nsshwneid
laun n1sl fluid hydration 71519 sodium bicar-

bonate Wi alkalize urine NMsHENSEIMAZBA NI

hyperkalemia Wag hypocalcemia a@aving Ag N15¥
hemodialysis Tunsdifilnouauasfunissnu
fina1aun w3eiln1ag refractory acidosis

fheseildFunsyin CRRT aaugluunisih
TT™ Iuswﬂﬂﬂﬁ’ﬁﬂwﬁ hemodynamic parameters
7T aansnanen inotrope waw vasopressor aslét
ndrnily 48 Falue Feldunisvi rewarming
Tneiisnslunsiiingamaiiog 0.25 °C/hr undug
A% normothermia 7 37 °C AsfidaaudirsyTalu
SEUINNNT rewarming lAkA nA19% hypotension,
hyperkalemia Wag hyperglycemia #8431 rewarm
119Efin17g normothermia wda dududeadnw
syivgamgiilvinad warlosiulilliiAnnngld vio
hyperthermia Tu8nagnsiios 72 4l

1§99 rewarming fUheilennisnail auds
Fuit 7 ndsnnueulsameruna gtheildgs melaveu
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V/S : BP 107/76 mmHg PR 118 bpm RR 24/
min BT 38 °C

Neuro : E1VIM4, pupils 3 mm RTLBE

Ventilator : PCV mode Pi 18 cmH,O Ti 0.9
sec PEEP 10 cmH,0O FiO, 1.0

ABG : pH 7.296, PO, 73.3 mmHg, PCO, 47.8
mmHg, BE -2.6

Lab : Hct 27.9%, WBC 18200 cel/mm’
(N89%), Platelet 147000/mm?, Cr 3.57 mg/dL,
Lactate 1.9 mmol/L

Sputum G/S : gram negative coccobacilli

Chest x-ray : bilateral alveolar infiltration

with patchy infiltration at RLL

ANONNA 4
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910 clinical wag lab investigation Wu7"

i1 chest symptom Faufudl new infiltration Tu CXR
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nansteuaunsidosiunuide sommaddnlaiu
n17¢ ventilator-associated pneumonia (VAP)
uena1nil fuaefidnuae bilateral infiltration
swAud P/F ratio wihiu 70 lagly PEEP wnnnin
5 cmH,0 61191115 exclude cardiogenic
cause Wa1 ﬁﬂ?ﬂi’l&ﬁﬁ’ﬂﬁﬁmw’rw severe ARDS
n1s¥nuiluguaesedldsin lung protective
ventilation strategy lngld low tidal volume
s2uAUN1S optimize PEEP agliilavin recruitment
maneuver (RM) L‘ﬁlaﬂmﬂéﬂwﬁ focal lung lesion
G?ixil,ﬂusﬁaﬁﬁﬂumiﬁﬂ recruitment maneuver

fhelFsumsAsueU i linseunquitio
Iumjll Acinitobacter baumanii ties91n clinical
course uaznadouauzdoauild vanandine
1§5unn9vh CRRT Sausnemaanite optimize TuiSes
¥4 fluid balance

p¥Intu 1 Yu o1nsvesithsugas dany
refractory hypoxemia 39LA3UN1RAITUINITYIN

venovenous extracorporeal membrane oxygen-

Indications

with a ventilator

Relative contraindications

High Fio, requirements (>0.8) for >7 days
Limited vascular access

Absolute contraindication

Severe hypoxemia (e.g., ratio of Pao, to F10, <80, despite the application of high levels of PEEP [typically 15-20 cm
of water]) for at least 6 hr in patients with potentially reversible respiratory failuref
Uncompensated hypercapnia with acidemia (pH <7.15) despite the best accepted standard of care for management

Excessively high end-inspiratory plateau pressure (>35-45 cm of water, according to the patient’s body size) despite
the best accepted standard of care for management with a ventilator

High-pressure ventilation (end-inspiratory plateau pressure >30 cm of water) for >7 days

Any condition or organ dysfunction that would limit the likelihood of overall benefit from ECMO, such as severe,
irreversible brain injury or untreatable metastatic cancer

Any condition that precludes the use of anticoagulation therapyi
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