
Critical Care Medicine

허진원

울산의대 서울아산병원

대한 결핵 및 호흡기 학회
제 46 차 Workshop

Respiratory Review of 2018



Table of Contents

01. Sepsis

02. Respiratory Care

03. Nutrition

04. Delirium



1. SEPSIS 



Rivers et al. N Engl J Med 2001;345:1368-77 

ProCESS (2014)

ARISE (2014)



Early, Goal-Directed Therapy for Septic Shock 

— A Patient-Level Meta-Analysis 

N Engl J Med. 2017; 376(23):2223-2234



Initial resuscitation

• sepsis-induced hypoperfusion : at least 30 mL/kg of IV 

crystalloid fluid within the first 3 hours 

 We recommend crystalloids as the fluid of choice for initial 

resuscitation and subsequent intravascular volume 

replacement

 We suggest using either balanced crystalloids or saline for 

fluid resuscitation 

 We suggest using albumin in addition to crystalloids for initial 

resuscitation and subsequent intravascular volume 

replacement 

 We recommend against using hydroxyethyl starches (HESs)



Type of fluid

Effect of a Buffered Crystalloid Solution vs Saline on Acute 

Kidney Injury Among Patients in the Intensive Care Unit 

(SPLIT trial)

Buffered Crystalloid Saline

Saline = Balanced Crystalloid



Balanced Crystalloids versus Saline in 

Noncritically Ill Adults (SALT-ED trial)

N Engl J Med. 2018; 378(9):819-828
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Balanced Crystalloids versus Saline

in critically Ill Adults (SMART) 

N Engl J Med 2018; 378(9):829-839







Steroid

We suggest against using IV hydrocortisone to treat septic 

shock patients if adequate fluid resuscitation and 

vasopressor therapy are able to restore hemodynamic 

stability. If this is not achievable, we suggest IV 

hydrocortisone at a dose of 200 mg per day



Hydrocortisone plus Fludrocortisone for Adults 

with Septic Shock (APROCCHSS trial)

N Engl J Med. 2017; 378:809-818



Adjunctive Glucocorticoid Therapy in Patients 

with Septic Shock (ADRENAL trial)

N Engl J Med. 2018; 378(9):797-808

27.9%

28.8%
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Renal Replacement Therapy

1. We suggest that either continuous RRT (CRRT) or 

intermittent RRT be used in patients with sepsis

and acute kidney injury 

2. We suggest using CRRT to facilitate management

of fluid balance in hemodynamically unstable

septic patients 

3. We suggest against the use of RRT in patients with 

sepsis and acute kidney injury for increase

in creatinine or oliguria without other definitive

indications for dialysis



Timing of Renal Support and Outcome of Septic 

Shock and Acute Respiratory Distress Syndrome

Am J Respir Crit Care Med. 2018 Jan 19

Artificial Kidney Initiation in Kidney Injury (AKIKI) trial

adults (18 years of age or older) admitted to the ICU with AKI

invasive mechanical ventilation and/or catecholamine infusion

have AKI stage 3 of KDIGO classification (at least one of the following criteria)   

: serum creatinine concentration of more than 4 mg/dl or 

greater than 3 times the baseline creatinine level, 

anuria (urine output of 100 ml/day or less) for more than 12 hours,

oliguria (urine output < 0.3 ml/kg/h or < 500 ml/day) for more than 24 hours.

Early strategy Delayed strategy



1. Oliguria or anuria for more than 72 hours after randomization

2. Blood urea nitrogen of more than 112 md/dl (40 mmol/liter)

3. Serum potassium concentration of more than 6 mmol/liter

4. Serum potassium concentration of more than 5.5 mmol/liter

despite medical treatment 

5. pH below 7.15 in a context of pure metabolic acidosis  

(PaCO2 below 35 mmHg) or in a context of mixed acidosis with  

PaCO2 of 50 mmHg or more 

6. Acute pulmonary edema due to fluid overload responsible for  

severe hypoxemia

Criteria mandating RRT initiation in the delayed RRT strategy





Subgroup analysis 

(vs. [78~138]) (vs. [13~20])



Delayed strategy group:

45%의환자가 RRT 를
피함

Delayed strategy group:

46%의환자가 RRT 를
피함



2. RESPIRATORY CARE



Acute hypoxemic respiratory failure in 

immunocompromised patients: the Efraim 

multinational prospective cohort study

Intensive Care Med. 2017; 43(12):1808-1819

Effect of Noninvasive Ventilation vs Oxygen Therapy on 

Mortality Among Immunocompromised Patients With Acute 

Respiratory Failure                            (JAMA. 2015:314:1711-9)

28 day mortality 

24.1% in the noninvasive ventilation group

vs 

27.3% in the oxygen group









Multivariate model of the prevalence of hospital death (n=1545)



Effect of On-Demand vs Routine Nebulization of

Acetylcysteine With Salbutamol on Ventilator-Free Days in

Intensive Care Unit Patients Receiving Invasive Ventilation

JAMA. 2018; 319:993-1001

21 (0-26)

20 (0-26)
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3. NUTRITION



CALORIES Trial

N Engl J Med 2014;371:1673-84



Enteral versus parenteral early nutrition in ventilated 

adults with shock: a randomised,controlled,multicentre, 

open-label, parallel-group study (NUTRIREA-2)

Lancet. 2018; 391(10116):133-143





Permissive Underfeeding or Standard Enteral Feeding in 

Critically Ill Adults                                   N Engl J Med 2015;372:2398-408

70~100%

40~60%

1.2~1.5 g/Kg



Permissive Underfeeding or Standard Enteral Feeding in 

High– and Low–Nutritional-Risk Critically Ill Adults. 

Post Hoc Analysis of the PermiT Trial

Am J Respir Crit Care Med. 2017; 195(5):652-662

Modified NUTRIC  Score

score  ≥5 : high score





4. DELIRIUM



Effect of Haloperidol on Survival Among Critically Ill 

Adults With a High Risk of Delirium: 

The REDUCE Randomized Clinical Trial

Q : the effect of prophylactic haloperidol on survival among 

critically ill adults ??

83.3%

82.7%



Low-dose nocturnal dexmedetomidine prevents ICU 

delirium: a randomized, placebo-controlled trial

Am J Respir Crit Care Med. 2018 Mar 2. 

9:30 pm-6:30 am

• all current sedatives:1/2, 

• Dexmedetomidine at 0.2 mcg/kg/hour 

(or the equivalent mL/hr of the placebo)

• target RASS -1

• as needed IV midazolam



Clinical outcomes


