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Critical Care QREEl

A 33 year-old man
with dyspnea 3 days PTA
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® ESRD S/P DDKT U 49 with history of chronic active antibody mediated rejection 5@ 59
(baseline Cr 1.2-1.3 — 1.96) Rx: IVIG 5 g iv x 3 days (10, 12 wag 14 5A 59), Rituximab
500 mg iv drip (1A 60)

® Hypertension
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® Amlodipine (10) 1 x 1 po pc, Hydralazine (25) 1 x 2 po pc, Diltiazem XL (120) 1 x 1 po
pc, Furosemide (40) 0.5 x 1 po pc, KCL (500) 1 x 1 po pc, NaHCO, (300) 5 x 2 po pc,
Prednisolone (5) 3 x 1 po pc, Mycophenolic acid (360) 2 x 2 po pc
® Tacrolimus (1) 1-0-1 po pc

Physical examination:

® Vital signs: BP 136/72, PR 141/min, temp 39.8 °C, RR 42/min, SpO, RA 77% (on O,
cannula 3 LPM; SpO, 98%)

® A Thai man, good consciousness, mild pale, no jaundice, Ht 167 cm, ABW 52.6 kg

® Heart: normal S1S2, no murmur, no JVP engorgement

® | ungs: fine crepitation both lungs, increase vocal resonance at RLL, no decrease
breath sound

® Abdomen: surgical scar at LL quadrant, soft, no hepatosplenomegaly, no ascites,
not tender

® Extremities: no edema

® Neurological: E4V5M6, stiffness of neck negative

Investigations:
® CBC: WBC 23,770/mm?>, N 90%, L 6%, Platelet 648,000, Hb 7.3 g/dL, Hct 22.9%
® Electrolyte: Na 133 mmol/L, K 4.86 mmol/L, Cl 103 mmol/L, CO, 16.6 mmol/L
® BUN 51 mg/dL, Cr 3.13 mg/dL (GFR 24.8), Ca 7.6 mg/dL, Mg 1.43 mg/dL, In P 3.9 mg/dL
® | FT: AST 20 U/L, ALT 5 U/L, ALP 86 U/L, TB 0.4 mg/dL, DB 0.3 mg/dL, Alb 11.2 ¢/L
® ABG (RA): pH 7.49, PCO, 22.9, PO, 47.4, BE -4, HCO, 17.8, SaO, 87.4% (P/F 225), Lactate
0.8 mmol/L
® Glucose 101 mg/dL, FK 506 = 10.9 ng/ml (therapeutic range 3 - 5 ng/ml)
® PT 15.6, PTT 44.8, TT 10.6, INR 1.34
® UA: clear, SpGr 1.013, pH 6.0, Protein 3+, WBC 0-1, RBC 0-1
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CXR:

Turagduunndinsiesgnidulinisidededesdudn du
pneumocystis jirovecii pneumonia ?N%’U;Eﬂ'wuauiiawmmaﬁ
viefUaeAings

vasnuaulsmeuala 2 fu fiheeimsugas lasunsitady
Wu Acute respiratory distress syndrome (ARDS) I9818iU15n1

TunerUiedngs lasunisguasieilies mumsvisiuesundu emeou

AAULIe recrutiment maneuver (RM) wagyi1 decremental PEEP
titration tWew1 PEEP #1l@ lung compliance Afgn &Uiegsdl oxygen desaturation wazlasu

n5vh RM Huase q deeiusenn astanuilduienisduen iusuans

dryytusw walRem Ix: setting ventilator 1Dugivti

® BP 165/86, PR 115, SpO, 96%, RR 25, temp 36.3, Cardiac output
(CO) 8 L/min

® ABG: pH 7.33, PCO, 58 mmHg, PO, 88 mmHg, HCO, 31.5 mmol/L
(P/F 97)

® PCV; PIP 20 cmH,O PEEP 14 cmH,O, Ti 1.2 s, FiO, 0.9, RR 25/min
ETCO, 41 mmHg ( ACO, =17)

AONZan 1 wa N lELNIanIEAY airway pressure

a a ad 1 3 2
UTIP1EARAUNRNT 1 uLiuanlui a

ensgUen wiauwImNsShwgtheel

daRnUnAiunfidumensisdveni fe
pneumomediastinum A3¥RnsTuLINTiA239
Ao an airway pressure a1 lnglusnefidonnns
an PEEP nou daliian PIP inszgdaeseditud
n"17g CO, retention 39EIAIABINITAITLAU minute

ventilation 13

THAI JOURNAL OF CRITICAL CARE MEDICINE

adlddn Fesfiansanisnedusiely Ao nnsld
wﬁ'mﬂh&quqmﬁﬁwmummﬁﬂaLLasUa@ (Extracor-
poreal membrane oxygenation; ECMO) lag
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ECMO setting

Monitoring

Mechanical ventilator setting

ECMO setting

AeTidoenaly W-ECMO A

® ECMO flow lunsdl W-ECMO 1#aei
ECMO flow Usguad 50% %89 cardiac
output veUhelagUTUTBUNTVIUVEY
motor aulé ECMO flow fideanns Tunsel
il ECMO flow 71 4 L/min

® Sweep gas flow InsUnfasdaaniuy
Sy 11 sia ECMO flow nsdliaesa
At 4 L/min

® Fi0, w99 ECMO nsdlfvaesodl vy
meladumal vniswaniUdeueendiau
13il# Fadedn FiO, 7 1.0

Monitoring
® Activated clotting time (ACT) Fuendivauen
coagulation status fivilgdnafies azaan
51957 usieghdlsinny nsveaeuiisd
mqmamm?’iauagﬁ’lﬁumqma‘i 29A23
WzdennA1 PT Audlume Tnge ACT
fifoanns Ae agsEwing 180 - 220 Jundl
dauen aPTT fifeans fie 1.5 - 2 whwes
AunFve sty uazEuIRzIAenAnTIa ACT

Uszaa 20 W wassul heparin

® Arterial blood gas (ABG)
® Hemoglobin (Hb)
® Complete blood count (CBC)

Mechanical ventilator setting
Hmnevesnisraadestismslalugvas
Tuvauzdigiaeeglu W-ECMO Ao “rest lung” %38
“Ultra-protective ventilation”
® [imit alveolar strain:
O Tidal volume < 4 ml/kg predicted
body weight
O Ppeak 20 - 25 cmH,0
O RR4-5o0r6-20o0r10/min
® | imit atelectrauma: modes or high PEEP
> 10 cmH,0O
® |imit reabsorptive atelectasis: FiO

0.3-0.5

2

AnNZoR 3

dlusausfifiaseglu W-ECMO uaziinnig
oxygen Tudens (desaturation) MufiuuInTg
nsatademamuasuilgmegnals

N1 oxygen desaturation 1u§ﬂ’;&n7’i@q'1u
W-ECMO fiote1f1 SpO, < 88 - 92% Ln31zlaan
fignilenudaann W-ECMO agiingidudonslvg
’iusila 1dendagnuaniuidensiveaianoud
slaazguinidonluifissssuusig 4 sluna aorta

ndnnsfansaundesdulunsdduasiinng
oxygen desaturation Uadzeglu VW-ECMO fawand
Tusy

THAI JOURNAL OF CRITICAL CARE MEDICINE



nnnnn .. 01515 ¢ @ mm =

£2 1psunvadnna

= Tagmnaunriiaingauiitlzine ing

KANNISWYIStUNIUaVAU
TunstuwUJosiinno: oxygen desaturation vousasu VV-ECMO

Initial Adjustment
PF = 60% CO
FmO, = 100%
SGF > PF titrated to PaCO; = 40 mmHg

v Sa0, > 80-85%

Adequate PF but g Low PF and
Put the | t rest ult tec-
$a0, < 80% C e CD Sa0, < 80%

tive ventilation
e SV as soon as possible

Y A 4

"Accept temporatily Inadequat‘e venous drainage Mechanical problem
S20, = 75-80% « Fluctuating PF? wrilecle diretit
2 « Chetter of drainage tubing? « Check pressurese

« High negative inlet pressure
(P <-100 mmHg)?
« Significant hemolysis?

Y

« Misplaced venou's cannula? « Cannula or tube bent?
* Adequate drainage cannula size? * Misplaced or moved
« Hypovolemia? cannula?
« Cardiac cavities filling difficulty * Blood clots in the circuit?
(pneumothorax, tamponade)? * Pump failure?
v 7 ) —
Excess‘ivc.e recirculati'on? Low SvO,? High CcO? ?\);Zfzzztgfo?él::{ing OXY
. Al.’tenahzed blood in SdO, or SevO, * High HR )  Check SGF and FmO,
dra{nage (<60%) »COZH ld/mm » Decreasing PF/pump speed
* High SdO, > 75% ) * Low CO? « PF < 60% CO « Visualization of clots
. §O>W 2[083%%;5‘102] o ] L?W [Hb]?; * Increasing TMP gradient >50
£ D + High .VOZ‘ mmHg/L of PF
1 1 * PmO, << 450 mmHg
First line First line - * PmO,/FmO, <200
 Adjust cannula position * 1 PF (max 7-8 L/min) A 4 v
* 1 volemia « 1 [Hb] « 1PF (max 7-8 L/min) @
* 1 venous return * VO, «|CO
Second line 41 Sedation/myorelaxants #7Sedation/myorelaxants ¥
* Add drainage cannula #Treatment of fever #[-blocker infusion First line
+Hypothermia ¢Hypothermia * Check/ tventilator
« Correct decrease CO A settings
Second line + Set FmO, = 100% * 'ECMO support
* Add oxygenator « 1 Ventilation support Second line o
« Consider VA configuration « Replace oxygenator * 1Lung contribution
Notes:
1.The values of SaO2, SdO2 and ScvO2 are indicative
2.Several mechanisms may combine to cause of hypoxemia
3.R(%)=(Sd02-Scv02)/(SmO2-Sev02)*100
(AAWUaIu191n J Intensive Care Med. 2016 Sep; 31(8): 553 - 60.)
o ] — ] ~
ADNYDN 4 Junaun1s wean off Tu W-ECMO azi5ulag
1 = LY 1 . | ¥ U
MUNNANNT wean off VWV-ECMO 9 EJ'NVlﬁ N138M FIO2 299 ECMO nau mumen1susuan sweep

gas flow UazAALNG ABG Yasthe uidean ECMO
115 wean off W-ECMO tuusnbifinnsandy  flow uduneugavnenaunenans ECMO visil liaas
UonvesgUreadunield lagd1de mechanical  an ECMO flow asifeend 2 - 3 L/min (Qufiuin3es

| =

ventilator {Ju PCV mode ag#ud1 tidal volume — ECMO usiazgu) ins1zenaiiloniaiiin clot Tu circuit

- X a Ao Py ¥ gy a a Ao = a .
ngefuluvaus? pressure Turaedans pressure e dvnnitheidyanadndni A 35Un heparin

WIAN Beagiawdn lung compliance ¥eafUl8ATU  infusion Nounena1y ECMO Usenas 1 Falus

THAI JOURNAL OF CRITICAL CARE MEDICINE



