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1. PaO2/FiO2 < 300
2. PaCO2 > 65 mmHg or 20 mmHg above baseline
>50% FIO2 to maintain O2Sat > 92%

GCS <=11 or change >=3

Plt < 80000 mm3 or decline > 50%, or INR > 2
Cr>= HIEG(; » P 4

Bil. Total >4 mg/dL  (NBf¥]Jf ) or ALT [y [ ]
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Hospital admission
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2. Consider intubation and mechanical ventilation if
respiratory failure
3. Artery-line placement & ABP monitor

e 1 Y

4. Placement of a CVP catheter (PreSep CVP with ScvO2 is preferred)

5. Obtain smear and related cultures

Obtain 2 or more blood culture

(Previous colonized fungus — fungus culture)

6. Check CBC+DC, INR/PTT, AST, ALT, Bil T/D, Glu, electrolytes, BUN/Cr,CRP or Procalcitonin as needed

7. Check chest x-ray or other image study as needed
8. Check ABG, electrolytes, and lactate

9. Initiate empiric broad spectrum and adequate dose
antibiotics therapy
10. Start early goal-directed treatment for shock
Goals: MAP > 65 mmHg, ScvO2>70%
Urine output > 1 ml/kg/h
11. Fluid supplement to target CVP as needed
CVP— 8-12 mmHg (12-15 mmHg if intubated)
Push NS or colloid 20 ml/kg first, repeated over 60cc/kg as needed
12. If MAP still < 65 mmHg after adequate fluid supplement:
15t line Dopamine 5-20 mcg/kg/min
Dobutamine 2-20 mcg/kg/min (if low cardiac output and elevated systemic vascular resistance states)
2"d |[ine Levophed 0.5-2 mcg/kg/min, or
Epinephrine 0.04-0.2 mcg/kg/min




1-6 hour

2. If shock is refractory to vasopressor and inotropic,
may use Solu-Cortef 50 mg/m?/24hr if at risk for absolute adrenal insufficiency, remember to taper
down steroid once the shock is resolved

3. If MAP > 65 mmHg, but ScvO2 < 70%
Consider further fluid supplement as tolerated
PRBC supplement for Hct < 30%

4. If shock persisted, evaluate heart function
Check cardiac echo, PICCO, PAC, or CCO as needed

5. Control blood sugar < 150 mg/dL

5. Check ABG, electrolytes, and lactate as needed




6-24 hour

2. Recheck ABG, electrolytes, and lactate as needed

3. Remove source of infection if possible

Site:

Intervention:

4. Protective ventilation strategy

If PaO2/Fi02<300, PC mode, VT 6-8 mL/kg,

Adequate PEEP, peak airway pressure < 35 cmH20
Head of bed raised to 30 - 45 °

5. RRT for acute renal failure

CVVH for hemodynamic unstable patient

SLED-f for hemodynamic stable patient

6. Prevent stress ulcer - Zantac 2-4mg/kg/day divided Q6-8H
If ulcer history or being bleeding now - Losec 1mg/kg QD

7. Analgesia and sedation as needed

8. At 12-24h, check Modified PRISM IlI-APS score:

9. Control blood sugar




24-48 hour

2. If clinical condition deteriorated, consult ID doctor

3. Reassess removal of infection source
Site:

Intervention:

4. RRT for acute renal failure

5. Nutrition support

If enteral feeding is allowed and condition improved (like shock resolved, lactate < 3 mmol/L),
start enteral feeding

TPN for NPO patients

6. Analgesia and sedation as needed
Perform daily interruption for continuous sedation

7. Prevent DVT and PE in postpubertal children with severe sepsis

Low risk - choose one of the followings,

(1) heparin loading 2000U then 100 U/h IV t itration to keep aPTT > 50 sec, (2) compressing
stocking, or (3) intermittent pneumatic compression device

High risk - combine heparin and mechanical device

8. Discuss advance care plan with patient & family
9. IVIG may be considered in children with severe sepsis

10. ECMO be limited to refractory pediatric septic shock and/or respiratory failure that cannot be
supported by conventional therapies
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— Colloid v.s. crystalloid -
— CVP level



i., l’»%ﬁ —]J%‘,:J/_ij/ T%]P\JF,[)@%

— MAP > 65 mmHg
— dopamine, norepinephrine .
— Epinephrine

— Vasopression (0.03 units/min), not for 15t line
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— Tidal volume 6 mL/kg ¢
— Peak pressure < 35 mmH20 e
— Plateau pressure < 30 mmHg



Ventilator Strategy for ARDS

* 6 mL/kg with PIP <30 cmH,O compared with 12
mL/kg PIP <50 cmH,0O
— 22% reduction in mortality

— Increased ventilator free day during the first 28
hospital days

— Adult patients
(ARDS Network, NEJM 2000, 342: 1307-8)

 Permissive hypercapnia
— CO, allowed to rise



Parameter

protocol

Mode

Volume assist-control

Tidal Volume

<6 mL/kg predicted body weight

Plateau pressure

<30 cm H20

Frequency

6—35 breaths/min, titrated for pH 7.30-7.45

|IE ratio

1:1to 1:3

Oxygenation Goal

PaO, 55-80 mm Hg, or Sa0O, 88-95%

FIO2/PEEP (cmH20)
combination allowed

0.3/5, 0.4/5, 0.4/8, 0.5/8, 0.5/10, 0.6/10,
0.7/10, 0.7/12, 0.7/14, 0.8/14,

0.9/14, 0.9/16, 0.9/18, 1.0/18, 1.0/20, 1.0/22,
1.0/24

Weaning

By pressure support, required when

' s

ARDS. Nétwork, N
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ARDS Net

E. ARDSNET Ventilator Management (96)

e Assist control mode — volume ventilation
e Reduce tidal volume to 6 mL/kg lean body weight
e Keep inspiratory plateau pressure (Pplat) < 30 cm H>0
— Reduce TV as low as 4 mL/kg predicted body weight to limit Pplat
o Maintain 5a0,/5p0, 88-05%
e Anticipated PEEP settings at various FIO> requirements
Fio, 03 04 04 05 05 06 07 07 07 08 09 09 09 10
PEEP 5 3 8 8 10 10 10 12 14 14 14 16 15 20-24
* Predicted Body Weight Calculation
e Male — 30 + 2.3 (height (inches) — 60) or 50 + 0.91 (height (cm) — 152.4)
e Female — 45.5 + 2.3 (height (inches) — 60) or 45.5 + 0.91 (height (cm) — 152.4)

T'V, tidal volume; Sa0», arterial oxygen saturation; Sp(2, pulse oximetry oxyhemoglobin saturation;
PEEP, positive end-expiratory pressure




.



B 9YIssue
Diagnosis

o Obtain appropriate cultures before starting antibiotics provided this does not significantly delay antimicrobial administration. (¢,
— Obtain two or more blood cultures (BCs)
— One or more BCs should be percutaneous
— One BC from each vascular access device in place =48 h
— Culture other sites as clinically indicated
« Perform imaging studies promptly in order to confirm and sample any source of infection; if safe to do so. (1¢
Antibiotic therapy
o Begin intravenous antibiotics as early as possible, and always within the first hour of recognizing severe sepsis ()
and septic shock (1.
o Broad-spectrum: one or more agents active against likely bacterial/fungal pathogens and with good penetration
into presumed source. |
o Reassess antimicrobial regimen daily to optimise efficacy, prevent resistance, avoid toxicity & minimise costs. (1c)
o Consider combination therapy in Pseudomonas infections. 2
o Consider combination empiric therapy in neutropenic patients. 2p)
o Combination therapy no more than 3-3 days and deescalation following susceptibilities. ;2p)
o Duration of therapy typically limited to 7-10 days; longer if response slow, undrainable foci of infection,
or immunologic deficiencies. ()
o Stop antimicrobial therapy if cause 1s found to be non-infectious. (| py
Source identification and control
» A specific anatomic site of infection should be established as rapidly as possible ()¢ and within first 6 hrs of presentation (.
» Formally evaluate patient for a focus of infection amenable to source control measures (eg: abscess drainage, tissue debridement). (10
» Implement source control measures as soon as possible following successful initial resuscitation. (1¢)
Exception: infected pancreatic necrosis, where surgical intervention best delayed. 35,
# Choose source control measure with maximum efficacy and minimal physiologic upset. (1)
« Remove intravascular access devices if potentially infected. (1)
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0 min Recognize decrensed mental status and perfusion,
Mainlain airway and establish access acconding 1o PALS gudealines.

5 min
Pash 20 ok isodonic saline or colloid baluses up and over 60 colkp,
Correct hypoglyceniia and hypecalosmia

Aulrparaster anbbootics.

Fhuldl refractory shock**

15 mim
Estahlish central venous access, begin depamine ar dobutamene thesapy amd
establish anterial monitosing.

Fhaid responsive®
Fluid refractory-dopamin'debutamine resistani shock

Tirale epinephrme far cold shock, norepanephane for warm shock 10 pormal
glinical endpoints and 50, astaration > 70

!

Obhserye in PICL]
Catcholamine=resistant shock

&I iy | Eegin hydrocortisone if al risk for absolate adrenal insufficiency
[ ]
Normal Blood Pressure Low Blood Presaure Law Blosd Préssure
Cald Shock Cold Shock Warm Shack
5.0, Sat <70°% Seld: Sat <T0% S0 Sat =T0%
Audd wasecdzlaves or lype Titrale volums and Titrale volums el
T phosphodizsgernse epinsphrine newepinsphrins
izhibaior with voleme
Inzding | /
Persisienl Catechalami istanl shock
Star cardiac matput measuremeent and direct fluid, olnapes, vasopressar,
vasadilatos, and hormonal therapiss to ariain CT =33 and <60 Limin'm’ Refractory Shock
Coasider BCM |

*Mormatization of bleod pressare sand deswe perfuzion
**Hypotension, #boormal capillary refill or extremity coolness
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