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TREATMENT WITH "DUAL RELEASE“ HYDROCORTISONE 

IN CONGENITAL ADRENAL HYPERPLASIA



UNDERTREATMENT

Adrenal crisis

Hyperandrogenism

OVERTREATMENT

Iatrogenic

Cushing’s Syndrome



Extended release core

Immediate release coating

IC 90% healthy subjects

Immediate release HC

 Alterations in glucose tolerance 

and insulin sensitivity

 Visceral obesity

 Insomnia and reduced sleep 

quality

Elevated evening levels are 

associated with:



The current study aimed at investigating in a cohort of

patients with CAH the impact of the switch from twice or

thrice daily conventional GCs to once daily dual release

hydrocortisone formulation (DR-HC) on:

 Metabolic profile

 Hormonal profile

 Quality of life

 Depression status

 Compliance to treatment



18 PATIENTS

CONGENITAL ADRENAL HYPERPLASIA

14 Females, 4 Males; 20-29 yrs

 13 patients (10F, 3 M) CLASSIC FORM

 11 Salt Wasting

 2 Simple Virilizing

 5 patients (4F, 1 M) NON-CLASSIC FORM



16 pts: hydrocortisone (10-40 mg/day; mean dose 24.06 mg/day)

2 pts: prednisone (6.25-10 mg/day; mean dose 8.12 mg/day; Eq. HC: 32.5)

DR-HC (10-40 mg/day; mean dose 22.77 mg/day)

11 SW pts: fludrocortisone (0.05-0.1 mg/day; mean dose 0.05 mg/day)

CONTROLS: THE SAME COHORT OF PATIENTS, STABLY TREATED WITH CONVENTIONAL GCS

DURING THE 12 MONTHS BEFORE THE SWITCH



 Weight (kg) 

 Waist Circumference (cm)

 Body Mass Index (kg/m2)

 Systolic blood pressure (mmHg)

 Diastolic blood pressure (mmHg)

 Fasting Glucose (mg/dL)

 Fasting Insulin(µU/mL)

 Insulin resistance (HOMA-IR)

 Glucose and Insulin during oGTT

 Plasma ACTH (pg/mL)

 Serum Cortisol (ng/L)

 Urinary free cortisol (µg/24h)

 Aldosterone (pg/mL)

 Renin (pg/mL)

 17-OH progesterone (ng/mL)

 Testosterone (ng/dL)

 DHEA-S (µg/dL)

 Δ4-androstenedione (ng/mL)

 Triglycerides (mg/dL)

 Total cholesterol (mg/dL)

 HDL-cholesterol (mg/dL)

 LDL-cholesterol (mg/dL)



Øksnes M. et al Quality of life in European patients with Addison’s disease: validity of the 

disease-specific questionnaire AddiQol JCEM 2012; 97(2):568-76



Beck AT, et al. Journal of Personality Assessment 1996; 67: 588–97

BECK DEPRESSION INVENTORY (BDI-II)

The Beck Depression Inventory is a self-report

measure of the presence and severity of depressive

symptoms. It examines an individual’s emotional

state in the two-week period prior to evaluation.



Morisky DE. et al Concurrent and predictive validity of a self-reported measure of 

medication adherence Med Care 1986; 24: 67-74

HIGH ADHERENCE (SCORE 0)

LOW ADHERENCE (SCORE>2)

MEDIUM ADHERENCE (SCORE 1-2)
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PARAMETERS CONTROLS BASELINE 6 MONTHS
P 

(0-6)
12 MONTHS

P

(0-12)

P 

(6-12)

ACTH (pg/mL) 28.1 ± 24.63 95.5 ± 162 * 44.2 ± 47.6 NS 48.8 ± 57 NS NS

Cortisol (ng/L) 152.3 ± 85.1 135.4 ± 105 * 197 ± 76.4 0.014
189.55±

39.8
0.042 NS

UFC (µg/24h) 144.1 ± 103.8 126.1 ± 68.1 *
186.3 ±

149.7
NS 143.6 ± 85.7 NS NS

EXCLUDING 2 PTS TREATED WITH PREDNISONE AT BASELINE  

* NS baseline vs controls

PARAMETERS CONTROLS BASELINE 6 MONTHS
P 

(0-6)
12 MONTHS

P

(0-12)

P 

(6-12)

ACTH (pg/mL) 28.1 ± 24.5
102.8 ± 170.6 

*
37.4 ± 46 NS 38.9 ± 43.4 NS NS

Cortisol (ng/L) 153.2 ± 88.2 149.4 ± 103  *
209.2 ±

71.9
0.039 189.3± 42.4 NS NS

UFC (µg/24h) 133.7 ± 109.7 137.3 ± 63.4 * 191.7 ± 158 NS 135.1 ± 80.4 NS NS

ALL PATIENTS



EVALUATION ON 11 PTS WITH CLASSIC FORM: SALT WASTING

ALL PATIENTS

PARAMETERS CONTROLS BASELINE 6 MONTHS
P

(0-6)
12 MONTHS

P

(0-12)

P

(6-12)

Aldosterone (pg/ml) 86.6 ± 67.8
132.2 ± 144.7 

*

118.6 ±
153.6

NS
118.7 ±

162.5
NS NS

Renin (pg/ml) 19.3 ± 12.3 27.4 ± 34.6 * 13.5 ± 20.7 0.004 25.6 ± 31.3 NS 0.012

PARAMETERS CONTROLS BASELINE 6 MONTHS
P

(0-6)
12 MONTHS

P

(0-12)

P 

(6-12)

Aldosterone (pg/ml) 45.4 ± 29.5
122.7 ± 184.3

*
80.9 ± 75.7 NS 121.3 ± 212 NS NS

Renin (pg/ml) 21.6 ± 14.5 24.5 ± 37.8 * 13.3 ± 27.5 0.02 30.7 ± 40.8 NS 0.027

* NS baseline vs controls



MALES

PARAMETERS CONTROLS BASELINE 6 MONTHS
P

(0-6)
12 MONTHS

P

(0-12)

P

(6-12)

17 OHP (ng/ml) 28.1 ± 53.3 16.7 ± 14.2 * 28.3 ± 25.6 NS 42 ± 72.7 NS NS

Testosterone (ng/dl) 369.7 ± 238.2
431 ± 105.2 

*

383.5 ±
204.6

NS 529 ± 82.6 NS NS

DHEA-S (µg/dL) 110 ± 46.6
120.5 ± 76.1 

*
86.7 ± 36.7 NS 115.2 ± 68.2 NS NS

Δ-4 A (ng/mL) 2.2 ± 1.3 4.6 ± 3.9 * 5.6 ± 2.9 NS 4.5 ± 3.8 NS NS

PARAMETERS CONTROLS BASELINE 6 MONTHS
P

(0-6)
12 MONTHS

P

(0-12)

P

(6-12)

17 OHP (ng/ml) 10.6 ± 13.5 19.9 ± 39.1 * 18.2 ± 21.1 NS 17.9 ± 18 NS NS

Testosterone (ng/dl) 51.4 ± 42.9 42.6 ± 33.3 *
89.5 ±
106.6

NS 56.6 ± 24.7 NS NS

DHEA-S (µg/dL) 141.2 ± 182 
114.2 ± 107.7 

*
97.1 ± 93.3 NS

148.8 ±
132.4

NS 0.021

Δ-4 A (ng/mL) 2.8 ± 2.6 3.3 ± 2.6 * 4.1 ± 3.2 NS 4.5 ± 1.5 NS NS

FEMALES

* NS baseline vs controls Testosterone (n.v. 20-120 ng/dL) ; DHEA-S (n.v. 35-430 µg/dL); Δ-4 A (n.v. 1-4.5) (ng/mL)



4/18 pts (22%) IMPROVED

VITALITY

7/18 pts (39%) IMPROVED

PAIN PERCEPTION

3/18 pts (17%) IMPROVED

HEALTH PERCEPTION

4/18 pts (22%) IMPROVED

WORKING ABILITY

3/18 pts (17%) IMPROVED

SLEEP QUALITY

Øksnes M. et al Quality of life in European patients with Addison’s disease: validity of the 

disease-specific questionnaire AddiQol JCEM 2012; 97(2):568-76



MINIMAL DEPRESSION (SCORE 0-13)

MILD DEPRESSION (SCORE 14-19)

MODERATE DEPRESSION (SCORE 20-28)

SEVERE DEPRESSION (SCORE 29-63)

Baseline  6 Months 12 Months
0

5

10

15

p = 0.045

**

p = 0.079

B
D

I-
II

 S
C

O
R

E

Beck AT, et al. Journal of Personality Assessment 1996; 67: 588–97



Baseline  6 Months 12 Months

0

1

2

3

4

5
p = 0.013

*
*

p = 0.001

T
C

 S
C

O
R

E

Morisky DE, et al . Med Care 1986; 24: 67-74

HIGH ADHERENCE (SCORE 0)

LOW ADHERENCE (SCORE>2)

MEDIUM ADHERENCE (SCORE 1-2)

55.5%39%

5.5%

BASELINE

66.6%

16.6% 16.6%

6 MONTHS

55.5% 39%

5.5%

12 MONTHS



 DR-HC was generally safely conducted and well tolerated

 After 1 month of treatment 2/18 patients complained asthenia requiring a 5
mg drug dose increase

 During the following months other 4/18 pts required a 5 mg increase on the
basis of clinical and hormonal evaluation

 No changes were required in fludrocortisone dose in SW patients

 No clinical worsening associated with hyperandrogenism was observed

 4/14 females reported only once in the first 3 months of treatment
menstrual cycle abnormalities

 3 of these 4 pts, after 3 months of treatment, showed, associated with
menstrual cycle abnormalities, androgen levels higher than normal,
requiring a 5 mg drug dose increase

 After 6 and 12 months no pts showed neither androgen levels higher than
normal nor menstrual cycle abnormalities



The switch from conventional GCs to DR-HC:

 Improves glucose and lipid metabolism

 Improves depression status and compliance to treatment

 Maintains a good hormone control

 Ensures a good safety profile, with reported adverse events

similar to those commonly observed during conventional GCs
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 DOSE ESCALATION: after ONE month dose was eventually increased based on:

 Clinical evaluation: presence of moderate/severe signs and symptoms of
hypocortisolism as fatigue, vomiting, nausea, hypotension (SBP< 100 mmHg)

 DOSE ESCALATION: after THREE months dose was eventually increased based 
on:

 Clinical evaluation: presence of moderate/severe signs and symptoms of 
hypocortisolism as fatigue, vomiting, nausea

 Blood pressure: hypotension (SBP<100 mmHg)

 Biochemical evaluation: 
 Na < 135 mmol/L
 K > 5 mmol/L
 hypoglycemia(< 60 mg/dL)

 Hormonal evaluation: at least 1 of these 3 criteria: 
 Morning serum cortisol levels < 50 ng/mL
 A4 androstenedione levels ≥ 5 ng/ml (in any menstrual cycle phase)
 Testosterone levels  in females > 120 ng/dl

 In presence of normal androgens dose was also increased in case of:
 17OH progesterone > 50 ng/mL


