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Steroid Physiology





3 Types of Adrenal Insufficiency

 1 Primary Adrenal Insufficiency (Addison’s) >90% destruction 
of adrenal cortex, Causes: thrombosis, hemorrhage (septic 
shock with DIC), necrosis from ischemia

 -2 Secondary Adrenal Insufficiency
 Pituitary or hypothalamic abnormalities 

 Causes: empty sella syndrome, tumors, hypopituitarism, head 
trauma, postpartum pituitary necrosis

 3 Relative or Functional AI



CIRCI: Critical Illness Related Corticosteroid 
Insufficiency”

 “Critical Illness Related Corticosteroid Insufficiency”

 Inadequate corticosteroid activity for the severity of 
the illness at hand

 Thought to be comprised of both a relative lack of 
cortisol, as well as tissue resistance to its effects
 Possibly due to decreased expression of active form of GC 

receptor (?effects of TNF alpha and IL-1

 Overall incidence of adrenal insufficiency is 
estimated to be 20% for all-comers, and as high as 
60% for pts with septic shock and burns due to their 
exaggerated pro-inflammatory response                                
Marik P: Critical Illness Related Corticosteroid Insufficiency. Chest 2009; 135: 181- 193



Diagnosis

Diagnosis of adrenal insufficiency has traditionally 
relied upon use of total serum cortisol measurement, 

usually checking baseline levels and repeating 
measurements after stim testing with high dose 

(250mcg) of cosyntropin (synthetic ACTH). 

>90% of circulating cortisol is bound to CBG, and 
only 10% (free from) is physiologically active

CBG is noted to be decreased in pts with septic 
shock, leaving a higher proportion of free cortisol in 

the serum than in normal conditions
Bendel S, Karlsson S, Petilla V, et al: Free cortisol in sepsis and septic shock. Anesthesia and Analgesia

2008; 106:1813-1819.



 Lets go back 10 years
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D. Annane, JAMA 2002;288:862-871



Annane D et al.  Effect of Treatment With Low Doses of Hydrocortisone and 

Fludrocortisone on Mortality in Patients With Septic Shock

JAMA 2002 288: 862-871
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Annane D et al.  Effect of Treatment With Low Doses of Hydrocortisone and 

Fludrocortisone on Mortality in Patients With Septic Shock

JAMA 2002 288: 862-871







Enrollment and Outcomes

Sprung CL et al. N Engl J Med 2008;358:111-124





Conclusion : Hydrocortisone did not improve survival or reversal of shock in patients with septic shock, 
either overall or in patients who did not have a response to corticotropin, although hydrocortisone 

hastened reversal of shock in patients in whom shock was reversed
N Engl J Med 358(2):111-124 January 10, 2008









Critiques

 Etomidate was the paralytic used in 26% of patients 
at time of intubation
 Known to cause ~24hr period of adrenal suppression

 May have caused false negative CST in some pt’s

 The study was ended prematurely, and thus was 
underpowered (target 800 pt’s)
 Slow recruitment

 Loss of funding

 Expiry of study drug



SUMMARY: SEPSIS GUIDELINES 2008
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Corticosteroid (2008)

 Consider intravenous hydrocortisone for adult septic 
shock when hypotension responds poorly to 
adequate fluid resuscitation and vasopressors (2C)

 ACTH stimulation test is not recommended to 
identify the subset of adults with septic shock who 
should receive hydrocortisone (2B)

 Hydrocortisone is preferred to dexamethasone (2B)



Corticosteroid (2008)

 Fludrocortisone (50 g orally once a day) may be included if 
an alternative to hydrocortisone is being used that lacks 
significant mineralocorticoid activity. Fludrocortisone if 
optional if hydrocortisone is used (2C)

 Steroid therapy may be weaned once vasopressors are no 
longer required (2D)

 Hydrocortisone dose should be 300 mg/day (1A)

 Do not use corticosteroids to treat sepsis in the absence of 
shock unless the patient’s endocrine or corticosteroid 
history warrants it (1D)
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International Task Force Recommendations

 Concerning diagnosis and management of corticosteroid insufficiency 
in critically ill patients

 Panel of experts from Society of Critical Care Medicine, European 
Society of Intensive Care Medicine, and Endocrinology experts on 
adrenal insufficiency from US and abroad.

 Review of the published literature, expert opinions given and concensus 
derived

 Recommendations were classified as strong (grade 1) or weak (grade 2)

 Quality of evidence for the recommendation also provided

 A = high quality evidence

 B = moderate quality

 C = low quality

Marik P, Pastores S, Annane D, et al: Recommendations for the diagnosis and management of corticosteroid insufficiency in critically ill adult patients:  

Concensus statements from an international task force by the American College of Critical Care Medicine. Crit Care Med 2008; 36:1937-1949.



Recommendations 

 1. Dysfunction of the HPA axis is critical illness is best described by the 
term critical illness related corticosteroid insufficiency (CIRCI)

 2. The terms absolute or relative adrenal insufficiency are best avoided 
in the context of critical illness

 3. At this time, adrenal insufficiency in critical illness is best diagnosed 
by a delta cortisol of <9mcg/dL (after 250 mcg cosyntropin), or a 
random cortisol of < 10mcg/dL  (2B)

 4. The use of free cortisol measurements cannot be recommended for 
routine use at this time.  Although the free cortisol assay has 
advantages…(it) is not readily available. Furthermore, the normal range 
of free cortisol in critically ill pts is currently unclear (2B)

Marik P, Pastores S, Annane D, et al: Recommendations for the diagnosis and management of corticosteroid insufficiency in critically ill adult patients:  

Concensus statements from an international task force by the American College of Critical Care Medicine. Crit Care Med 2008; 36:1937-1949.



Recommendations

 5. The ACTH stimulation test should not be used to identify those 
patients with septic shock or ARDS who receive glucocorticoids (2B)

 6. Hydrocortisone should be considered in the management strategy of 
patients with septic shock, particularly those who have responded 
poorly to fluid resuscitation and vasopressor agents (2B)

 7. Moderate dose glucocortidoids should be considered in patients with 
early severe ARDS (PaO2 / FiO2 <200) and before day 14 in patients 
with unresolving ARDS (2B)

 8. In patients with septic shock, intravenous hydrocortisone should be 
given in a dose of 200mg/day in four divided doses or as a continuous 
infusion at 10mg/hr (240mg/day).  The optimal initial dosing regimen 
in patients with early severe ARDS is 1mg/kg/day of 
methylprednisolone as a continuous infusion. (1B)

Marik P, Pastores S, Annane D, et al: Recommendations for the diagnosis and management of corticosteroid insufficiency in critically ill adult patients:  

Concensus statements from an international task force by the American College of Critical Care Medicine. Crit Care Med 2008; 36:1937-1949.



Recommendations

 9. The optimal duration of glucocorticoid treatment…is 
unclear.  However, based on published studies and 
pathophysiological data, patients with septic shock should 
be treated for 7 or more days before tapering…patients with 
early ARDS for 14 or more days before tapering. (2B)

 10. Glucocorticoid treatment should be tapered slowly and 
not stopped abruptly (2B)

 11. Treatment with oral fludrocortisone is considered 
optional (2B)

 12. Dexamethasone is not recommended for the treatment 
of septic shock or ARDS (1B)

Marik P, Pastores S, Annane D, et al: Recommendations for the diagnosis and management of corticosteroid insufficiency in critically ill adult patients:  

Concensus statements from an international task force by the American College of Critical Care Medicine. Crit Care Med 2008; 36:1937-1949.



2009



 Overall, this review showed no significant effect of 
corticosteroid treatment on 28-day mortality, 
intensive care unit mortality, or hospital mortality in 
severe sepsis or septic shock .







SUBGROUP ANALYSIS

 analyses of the trials investigating prolonged course 
(5 days) of low-dose  orticosteroid treatment (300 
mg of hydrocortisone or equivalent) demonstrated a 
significant reduction in 28-day all-cause mortality 
(P=.02) and hospital mortality (P=.05).



POLISH ARCHIVES OF MEDICINE WEWNĘTRZNEJ 2009; 
119 (11)



2010

 THE STEROID WILL CAUSE HYPERGLYCEMIA 
>> INCREASE SIDE EFFECTS >> REMOVE THE 
BENEFITS OF STEROID

 FLUDROCORTISINE WAS NOT STUDIED IN 
PREVIOUS RCT



Copyright restrictions may apply.

The COIITSS Study Investigators,   JAMA 2010;303:341-348.

Flowchart of the Trial



Copyright restrictions may apply.

The COIITSS Study Investigators,   JAMA 2010;303:341-348.

Comparison of Mean 8 AM Blood Glucose According to Intensive Insulin Therapy and to 
Conventional Glucose Control



Copyright restrictions may apply.

The COIITSS Study Investigators,   JAMA 2010;303:341-348.

Primary and Secondary Outcomes



Conclusions 

 Compared with conventional insulin therapy, 
intensive insulin therapy did NOT IMPROVE  in-
hospital mortality among patients who were treated 
with hydrocortisone for septic shock. The addition of 
oral fludrocortisone DID NOT  improvement in in-
hospital mortality. 



COMMENT 

 The current study showed NO evidence to support a 
strategy of intensive insulin therapy aimed at 
maintaining blood glucose levels in the range of 80 
to 110 mg/dL for treating septic shock with 
corticosteroids. Furthermore, NO evidence supports 
the routine use of oral fludrocortisone. 



SO WHAT SHALL I DO NOW ?

STEROID >> NO SIGNIFICANT  BENEFIT

BUT SUGGEST A BENEFITS.


