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•• 34 patients traumatis34 patients traumatisééss
•• CritCritèères dres d’’inclusion: (1) 18 ans inclusion: (1) 18 ans ≤≤  âge âge ≤≤  55 ans; 55 ans; (2) ISS >16; (2) ISS >16; 

(3) Survie > 48 h.(3) Survie > 48 h.
•• CritCritèères dres d’’exclusion: Grossesse; Comorbiditexclusion: Grossesse; Comorbiditéés associs associéées (axe HHS)es (axe HHS)
•• CortisolCortisoléémiemie basale < 18 basale < 18 μg/dL: 56% 
•• Test ACTH (Δcortisolémie < 9 μg/dL): 47% (n = 16)
•• Corrélation réponse test ACTH/cortisolémie NS (cortisolémie de 

base répondeurs vs non répondeurs: 18 ± 9 vs 18 ± 8 μg/dL)
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25% of the 25% of the 
NonNon--respondersresponders
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∆∆  CortisolCortisoléémiemie apraprèès s SynacthSynacthèènene®® ((µµg/g/dLdL))
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EEmaxmax

EE00
91 91 mmHgmmHg
CV = 2 %CV = 2 %

+56 +56 mmHgmmHg
CV = 6 %CV = 6 %

206 206 µµg/ming/min
CV = 16 %CV = 16 %

Chez les blessChez les blesséés avec s avec éétat de choc tat de choc àà ll’’admissioadmissio
quelle que soit la rquelle que soit la rééponse ponse àà ll’’ACTHACTH

∆∆  EDED5050 = = --30 % apr30 % aprèès hydrocortisones hydrocortisone
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Objective

To test the efficacy of hydrocortisone 
therapy in trauma patients with 

corticosteroid insufficiency

• Main outcome measure  Ocurrence  of hospital-acquired 
pneumonia (HAP) within 28 days

• Secondary outcomes:

- time-to-mechanical-ventilation withdrawal, length of ICU 
stay

- Other nosocomial  infections, Organ failure

- Death rate

- Safety



Material et methods

✓  Fundings: grant from the French ministry of Health (PHRC 
2006)

✓  Study design

- Multicentric  (7 ICU)

- Randomized (ratio 1/1, stratified on center, TBI, and 
ISS)

- Controled  versus placebo

- Double Blind

- Parallel arms



Material et methods: Design

✓Short corticotropin  test 

✓Treatment started in the first 36 hrs following trauma

- Hydrocortisone continuously intravenously: 200 mg/day 

- Placebo 

✓Adapted corticosteroid function:

- Treatment was stopped After receiving the results of the 
short corticotropin  test (in the first 48 hours following 
inclusion), 

✓Patients with CIRCI

- the study drugs were continuously administered intravenously as 
follows: 200 mg/day for 5 days, 100 mg on day 6, and 50 mg on 
day 7 



RESULTS



Flow Chart



CIRCI Patients
Adapted function

(n=36)Hydrocortisone
(n=56)

Placebo
(n=57)

Age (years) – mean ± DS 35,2±17,3 34,9±18,0 40,8±17,9
Male – no. (%) 42 (75,0) 47 (82,5) 28 (77,8)

Traumatic brain Injury – no. (%) 32 (57,1) 35 (61,4) 17 (47,2)

ISS – median (IQ) 30 (22-36) 30 (22-38) 27 (22-34)
Fluid infusion prior to inclusion – mediane 
(IQ)

Red cells units 5 (2-9) 4 (0-9) 4 (0-11)

Norepinephrine (μg/kg/min) 0,3 (0,2-0,5) 0,3 (0,2-0,5) 0,2 (0,1-0,4)

Duration between (min) – median (IQ)
Traumatism and tracheal intubation 57 (20-120) 60 (35-150) 60 (30-360)

Tracheal intubation and  cosyntropin test 1275 (950-1525) 1410 (1165-1710) 1370 (1140-1750)

Cosyntropin test (μg/dl) – median (IQ)
Basal Cortisolemia 19,6 (11,7-28,3) 16,0 (10,5-27,2) 21,2 (18,2-25,8)

Delta after 30 minutes 3,5 (1,9-9,2) 4,6 (0,9-12,3) 10,8 (7,9-13,0)

Delta after 60 minutes 6,3 (2,5-12,7) 6,5 (2,3-15,6) 14,6 ( 11,2-17,1)

Results: population



Results: Nosocomial  pneumonia within Day 28  
all patients  (ITT)

HR = 0.51; IC95% [0.30 ; 0.83]; P = 0,007

Sensitivity Analysis:

✓ composite outcome: HR, 0,56; IC95% [0,34 ; 0.82]; P = 0,022

✓Adjusted for etomidate: HR, 0,55; IC95% [0,32; 0,93]; P = 0,026



Results: Nosocomial  pneumonia within Day 28  
CIRCI patients  (mITT)

HR = 0,47; IC95% [0,25 ; 0,90]; P = 0,009

Sensitivity Analysis:

✓ composite outcome: HR, 0,56; IC95% [0,31 ; 1,00]; P = 0,049

✓Adjusted for etomidate: HR, 0,48; IC95% [0,26; 0,90]; P = 0,022



Ventilatory  free days

Ventilatory free days: -6 days (IC 95%, -11 ; -2); P < 0,001
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Length of stay in ICU

LOS free days : -8 days (IC95%, -13 ; -3), P = 0,002



Résults: Nosocomial  pneumonia within Day 28  
sub group (mITT)



Safety

CIRCI patients Adapted
function
(n=36)

P 
value**

P 
value***

Hydrocortisone
(n=56)

Placebo
(n=57) P value*

Metabolic complications 
– no. (%)

Hyperglycemia (≥180 mg/dl) 5 (8,9) 3 (5,3) 0,44 2 (5,7) 0,85 0,76

Hyperkaliemia (≥  5,0 mmol/l) 2 (3,6) 3 (5,3) 0,71 1 (2,9) 0,91 0,81

Hypernatremia (≥150 mmol/l) 7 (12,5) 6 (10,5) 0,69 4 (11,4) 0,79 0,74

Hypokaliemia (≤3,0 mmol/l) 5 (8,9) 3 (5,3) 0,43 1 (2,9) 0,68 0,35

Hyponatremia (≤130 mmol/l) 0 (0,0) 7 (12,3) 0,008 0 (0,0) 0,09 /

Gastro-intestinal bleeding 
Or perforation – no. (%) 1 (1,8) 0 (0,0) 0,31 0 (0,0) / 0,65

* Hydrocortisone versus Placebo ; ** Placebo versus adapted function ; *** Hydrocortisone versus adapted function



Modifiable factors of HAP

Antibiotic prophylaxis – no. (%)

Duration of antibiotic
prophylaxis (days) – median (IQR)

Oropharyngeal decontamination – no. (%)

Enteral nutrition at day 7 – no. (%)

Stomach ulcer prevention – no. (%)
Proclive > 30° – no. (%)

Protocol for glycemia control  – no. (%)

Interventions



Mortality



Corticosteroids function at day 8

CIRCI patients

Hydrocortisone
(n=56)

Placebo
(n=57)

Absolute difference
[IC 95%] P value

Corticosteroids insufficiency
– no. (%) 25 (62,5) 17 (33,3) -29 [-49 ; -9] <0,001

Basal cortisolemia (μg/dl)
– median (IQ) 19,5 (15,6-25,6) 22,0 (15,0-29,3) -1,9 [-6,1 ; 2,4] 0,39

Delta after 30 min (μg/dl)
– median (IQ) 7,8 (3,6-11,2) 13,0 (8,7-18,5) -5,8 [-83,2 ; -3,3] <0,001

Delta after 60 min (μg/dl)
– median (IQ) 10,0 (5,2-15,1) 16,7 (13,1-23,4) -6,2 [-10,7 ; -1,7] 0,01



Conclusion

✓  Environ 40 à 60% des patients polytraumatisés, en particuliers avec 
traumatisme crânien ont une insuffisance surrénale relative

✓  Doses modérées (200 mg/jour) d’hydrocortisone pendant une 
semaine réduit le risque de PAVM chez le patient polytraumatisé

✓  L’effet semble encore plus marqué en cas de traumatisme crânien

✓  Le traitement est bien toléré; néanmoins on note un risque important 
d’insuffisance surrénale à l’arrêt du traitement, suggérant un 
traitement plus long et/ou une décroissance plus lente



Corti-TC

Corticosteroid  Therapy  for 
Glucocorticoid Insufficiency  Related  

to Traumatic  Brain  Injury  
NCT01093261
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