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New 
diagnostics 
in CAH



Alternative Steroid Biomarkers

• The usual markers we measure in CAH are 17OHP (diurnal curves
preferred), A4, Testosterone and sometimes DHEAS, LH and FSH 
(LH and FSH are not steroid biomarkers)

• 11-oxyandrogens are ”new” steroid biomarkers
• 11β-hyroxyandrostenedione (11OHA4)
• 11-ketotestosterone (11KT)
• In patients with 21OHD, except for well-controlled postpubertal males, 

the major circulating androgen is 11KT, not T

Claahsen - van der Grinten et al. Endocrine Reviews 2022 and Sarafoglou et al. JCEM 2025



11-oxyandrogens in CAH

• Limited data suggest that 11OHA4 may help diagnose NC 21OHD 
without ACTH-stimulation, especially when combined with other 
steroid biomarkers in women1

• In children with 21OHD, 11KT was higher with poor vs good 
disease control and often matched clinical assessment when 
17OHP and A4 were discordant2

• In men with TART, 11OHT showed the largest 
spermatic-to-peripheral gradient of all steroids, indicating direct 
production by TART cells. 11OHT also seemed rapidly converted 
to 11KT and/or 11OHA4, as peripheral 11OHT was not higher than 
in men without TART3

1. Mallappa et al Nat Rev Endo 2022. 2. Jha et al JES 2021, 3. Schroder et al. JCEM 2022



Diurnal curves of steroids

• Diurnal curves can be done on dried blood spots/special 
containers (Sweden, Norway, Australia), saliva (Netherlands) and 
plasma/serum (as inpatient).

• 17OHP is the most common one but 11-oxyandrogens can be 
done if available

• Portable microdialysis device (U-RHYTHM) has been used for 
cortisol curves









New 
Therapies in 
CAH



CRF

CAH Pathophysiology: Cortisol Deficiency 
Drives Adrenal Androgen Excess1,2

12

Increased ACTH 
results in increased 

adrenal androgen 
production

Loss of normal negative 
cortisol feedback

Adrenal glands

Hypothalamus

Pituitary gland

ACTH

Adrenal androgen 
excess 

Cortisol deficiency 

Aldosterone deficiency

Defect in 
21-hydroxylase 

enzyme

ACTH, adrenocorticotropic hormone; CAH, congenital adrenal hyperplasia; CRF, corticotropin-releasing factor.

1. Merke DP, et al. N Engl J Med. 2020;383(13):1248-1261. 2. Claahsen-van der Grinten HL, et al. Endocr Rev. 2022;43(1):91-159. 



Glucocorticoid treatment in 21OHD

• Substitutes for the cortisol insufficiency
• Decreases CRF and ACTH production and secretion resulting in 

lower adrenal androgens
• I.e. provides for the possibility of survival and symptom control
• However, to get enough ACTH suppression supraphysiological 

doses of glucocorticoids are usually required

Claahsen-van der Grinten HL, et al. Endocr Rev. 2022;43(1):91-159



• Merke DP, Auchus RJ. N Engl J Med. 2020;383:1248.

Disease- and 
Treatment-
Related Features 
of 21OHD 

➢ Supraphysiologic doses of 

GCs typically required for 

disease control, which can 

lead to long-term 

complications
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Figure 5. New therapeutic approaches target different aspects of 

the pathophysiology of CAH. 

https://doi.org/10.1210/endrev/bnab016


NON-GC TREATMENT 
APPROACHES ARE NEEDED 
TO REDUCE LONG-TERM 
TOXICITY

• Novel pathways under 
investigation may allow 
disease control at 
physiologic or near-
physiologic GC doses

1. Sarafoglou K, et al. J Clin Endocrinol Metab 2021; 2. Fowler MA, et al. J Endocr Soc 2021;5(Suppl 1):A167; 
3. Perdomini M, et al. Gene Ther 2017;24:275–81. 

Crinecerfont
Tildacerfont



Crinecerfont



• Auchus RJ, et al. N Engl J med. 2024

CAHtalyst Study Design

Patients:
• Adults (≥18 years 

of age) with 
classic CAH

• Receiving a daily 
GC dose of > 13 
mg/m2 BSA of a 
HC equivalent –
on stable dose for 
at least 1 month



Auchus RJ, et al. N Engl J med. 2024



• Auchus RJ, et al. N Engl J med. 
2024 

CAHtalyst
Adult: 
Efficacy 
Endpoints



• Auchus RJ, et al. N Engl J med. 2024 June 1 [Epub ahead of print]

CAHtalyst
Adult: Safety

AE s in ≥ 5% 
patients taking 
crinecerfont

Fatigue and 
headache most 
common



• Sarafoglou K, et al. N Engl J med. 2024 

CAHtalyst Pediatric



• Sarafoglou K, et al. N Engl J 
med. 2024 

CAHtalyst
Pediatric: 
Efficacy 
Endpoints



• Auchus RJ, et al. N Engl J med. 2024 June 1 [Epub ahead of print]

CAHtalyst
Pediatric:
Safety

Peds trial was 
largely conducted 
during Covid 
pandemic

95% of study 
participants 
completed the 
crinecerfont trial

AEs in > 5% 
patients taking 
crinecerfont
• Headache, 

pyrexia, and 
vomiting were 
most common
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Tildacerfont



• Clinicaltrials.gov NCT04457336

CAHmelia-203: Adrenal Androgen Reduction Study



▪ N = 96 subjects with a mean baseline A4 concentrations of 1,151 ng/dL (39 nmol/L)

▪ Data highlights

• Trial did not achieve the primary efficacy endpoint of the assessment of dose 
response for the change in A4 from baseline to week 12

• 200mg QD of tildacerfont demonstrated a placebo-adjusted reduction from 
baseline in A4 of -2.6% at week 12 with a non-significant p-value.

• Compliance with study medication and GC was low with approximately 50% of 
patients reporting 80% or greater compliance, resulting in lower-than-expected 
tildacerfont exposure.

• Tildacerfont was generally safe and well tolerated at all doses with no treatment-
related serious AEs. Most AEs were reported as mild to moderate.

CAHmelia-203: Adrenal Androgen Reduction Study

Spruce Press release in March 2024



• ClinicalTrials.gov NCT04544410.

CAHmelia-204: GC Reduction Study



CAHmelia-204: GC Reduction Study

• The clinical trial did not achieve the primary efficacy 
endpoint of the absolute change in daily GC dose from 
baseline at week 24. 

• 200mg QD of tildacerfont demonstrated a placebo-
adjusted reduction from baseline in daily GC dose of 
0.7mg HCe (95% CI: -4.3 to 2.9, p=0.7). 

• Approximately 98% of patients were highly compliant 
with study drug. 

• Tildacerfont was generally safe and well tolerated with 
no serious adverse events (SAEs).

Press release Spruce Dec 10, 2024



▪ N = 30 children (2 – 17 y/o); with a mean baseline GC dose of 14 mg/m2/day and mean 
baseline A4 level of 372 ng/dL

• Non-randomized, non-controlled study
• Much smaller group of children; shorter duration of study

▪ Data highlights

• Tildacerfont generally safe and well tolerated at all dose ranges with no treatment-
related SAEs reported

• A trend was observed of larger reductions from baseline in A4 concentrations with 
higher BID doses of tildacerfont.

CAHptain-205: Pediatric Study

• Clinicaltrials.gov NCT05128942, Press release Spruce Dec 10, 2024



Atumelnant



• Kim SH, et al. ACS Med Chem Lett. 2024;15:478-485.

Atumelnant: Oral, Selective ACTH Antagonist



• Clinicaltrials.gov NCT05907291; Auchus RJ, et al. ENDO 2024. Abstract MON-677.

Once Daily Oral Atumelnant (CRN04894) Induces Rapid And Profound Reductions of 
Androstenedione And 17-hydroxyprogesterone In Participants With Classical CAH:
Initial Results From A 12-week, Phase 2, Open-label Study

TouCAHn Study

10

Updated Design and Status: Phase 2 Atumelnant 
in Congenital Adrenal Hyperplasia (CAH) (TouCAHn) 

A4: Androstenedione; ULN: Upper limit of normal; 17-OHP: 17 hydroxyprogesterone; TEAE: Treatment emergent adverse event.
Baseline is defined as the last morning window value (i.e. the average of any early morning samples on or after 06:00 but prior to 11:00) prior to the first dose of 
atumelnant. 

N=24

• Male or female 
participants ≥18 to 75 

years. Age: ≥16 years (US)

• Classic 21-hydroxylase 
deficiency

• On >15mg 
Hydrocortisone 
equivalent daily dose

• A4 >1.5xULN

Key Eligibility Criteria Treatm ent Arm s:

• 3 cohorts, each 12 weeks (N=6-12)

Prim ary Endpoint: Change from baseline in morning serum A4 at week 12
Secondary Endpoint:  Change from baseline in morning serum 17-OHP at week 12
Prim ary Safety Assessm ent: Incidence of TEAEs throughout the study

Objectives: Evaluate the Safety, Efficacy, and Pharm acokinetics of atum elnant

40 m g Once Daily  (n=9)

80  m g Once Daily (n=9)

120 m g Once Daily (n=6)

Pre-trial glucocorticoid therapy (dose and regimen) maintained throughout the trial 



• Auchus RJ, et al. ENDO 2024. Abstract MON-677.

TouCAHn: Efficacy 
Results

Female  ULN
Male ULN

Female  ULN

Male ULN

RESULTS

Sum m ary of Adverse Events

ENDO 2024  • June 1-4 , 2024  • Boston, MA 

BACKGROUND

• Atumelnant (CRN04894): once-daily, orally bioavailable, 
nonpeptide, first-in-class ACTH receptor antagonist being 
developed for the treatment of congenital adrenal hyperplasia 
(CAH) and ACTH-dependent Cushing’s syndrome1 
– Competitive and selective for adrenal cortex melanocortin 

type 2 receptor (MC2R)1

– Selectively and specifically inhibits ACTH-mediated adrenal 
steroidogenesis2

CONCLUSIONS

• Once-daily, oral atumelnant showed 
profound, rapid, and sustained suppression 
of A4 (-96% at Week 12) and 17-OHP (-94% at 
Week 12) in patients with CAH

• Atumelnant resulted in A4 lowering and 
consistent levels below the upper limit of 
normal in 100% of patients evaluated to date

• No meaningful changes in ACTH were 
observed

• Atumelnant was well tolerated, with no 
severe or serious adverse events

• Initial data are supportive of continued 
clinical development of atumelnant

*All adverse events reported to date were mild or moderate and transient.

For author affiliations and disclosures, please use the QR code.
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1. Kim SH, et al. A C S  M e d  C h e m  L e t t . 2024;15(4):478-485. 2. Kusnetzow AK, et al. Poster presented at 
ENDO Virtual Meeting; June 8-22, 2020.
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Baseline Characteristics

Once Daily Oral Atum elnant (CRN04894) Induces Rapid and Profound Reductions of Androstenedione and 

17-hydroxyprogesterone in Participants w ith Classical Congenital Adrenal Hyperplasia: Initial Results From  a 

12-W eek, Phase 2, Open-Label Study
Richard J. Auchus, MD, PhD1; Peter J. Trainer, MD2; Kathryn Jean Lucas, MD3; Dario Bruera, MD4; Jamie Marko, MD5; Alejandro Ayala, MD2; Yang Wu, PhD2; Christine T. Ferrara-Cook, MD2; Eduardo De La Torre, MD2; Alan Krasner, MD2; 
Hjalmar Lagast, MD2; Rosa Luo, MS2; Tania A.S.S. Bachega, MD6; R. Scott Struthers, PhD2; Stephen F. Betz, PhD2; Umasuthan Srirangalingam, MD, PhD7 on behalf of the TouCAHn study investigators

MON-677

OBJECTIVE

• To present initial results from a phase 2, open-label, dose-finding 
study in participants with classical CAH (TouCAHn study; 
NCT05907291)

*Glucocorticoid dose in hydrocortisone equivalents.

Adverse Events, n (%)

Cohort  1

80  m g

(n=6) 

Cohort  2

40  m g

(n=4 ) 

All

(n=10 )

Any AE
Severe or serious AEs*
Discontinuation due to AE

4(66.7)
0
0

3 (75.0)
0
0

7 (70.0)
0
0

Most common AEs (≥2 patients overall)
Fatigue
Headache
Upper respiratory tract infection

1 (16.7)
0

2 (33.3)

2 (50.0)
2 (50.0)

0

3 (30.0)
2 (20.0)
2 (20.0)

Param eters

Cohort 1

80 m g

(n=6) 

Cohort 2

40 m g

(n=4)

All

(n=10)

Age, years, mean 
(range)

35.2 (25-42) 24.3 (22-27) 30.8 (22-42)

Female, n (%) 5 (83.3) 0 5 (50.0)

Baseline biomarker levels,  mean (range)

A4, ng/dL
   
17-OHP, ng/dL
   
ACTH, pg/mL

838
(116-2755)

9880 
(4740-24,300)

554 
(155-1009)

1680 
(1180-2465)

15,600 
(12,150-22,800)

658 
(115-1082)

1175 
(116-2755)

12,168 
(4740-24,300)

596 
(115-1082)

GC dose, mg/day, 
mean (range)* 35 (25-40) 28 (20-40) 32 (20-40)

METHODS

• Sequential cohorts received fixed doses of once-daily oral 
atumelnant administered nightly for 12 weeks 

*Originally an optional cohort up to 160 mg.
17-OHP: 17-hydroxyprogesterone.

Rapid and Sustained Reduction in A4 w ith Atum elnant 80 m g

Rapid and Sustained Reduction in 17-OHP w ith Atum elnant 80 m g

• Resumption of menstrual cycle (first time in >2 years) in two 
female patients receiving altumelnant 80 mg
– Serum testosterone decreased from baseline (211 ng/dL 

and 125 ng/dL; ULN, 48 ng/dL) to Week 2 (5 ng/dL and 
17 ng/dL) and remained below the ULN throughout 
treatment 

• No observed effect of atumelnant 80 mg on ACTH 
(mean±SE of: 554±150 at baseline, 392±120 at Week 2, 
552±99 at Week 6, and 379±232 at Week 12)

• For atumelnant 40 mg (4 patients treated for 2 weeks): 
– A4: mean value decreased by -53% (mean±SD at 

baseline, 1680±304 ng/dL; Week 2, 792±454 ng/dL)
– 17-OHP: mean value decreased by -49% (baseline, 

15600±2435 ng/dL; Week 2, 7918±4903 ng/dL)

Cohort 1

80 m g
(n=6) 

Cohort 2

40 m g
(n=4)

All

(n=10)

Treated

Completed 2 wks treatment 
Completed 6 wks treatment
Completed 12 wks treatment
Completed study

6

6
6
4
4

4

4
0
0
0

10

10
6
4
4

Discontinued treatm ent 0 0 0

Treatm ent Status*

*As of this analysis.

•Male or female participants age ≥18 to 75 years (≥16 years in USA)
•Classical CAH (21-hydroxylase deficiency)
•On >15mg hydrocortisone equivalent daily dose for ≥6 months 

(stable for duration of study)
•Androstenedione (A4) >1.5×ULN

Prim ary endpoint: change from baseline in morning serum A4 at 
Week 12
Secondary endpoint:  change from baseline in morning serum 
17-OHP at Week 12
Prim ary safety assessm ent: incidence of adverse events throughout 
the study

Endpoints

40 mg once daily (n=9)

80 mg once daily (n=9)

120* mg once daily (n=6)

Cohorts

Key Eligibility Criteria
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0

2000

4000

6000

8000

10000

12000

14000

0 1 2 3 4 5 6 7

M
e

a
n

 (
±

S
E

) 
m

o
rn

in
g

 s
e

ru
m

 1
7

-O
H

P
 (

n
g

/d
L

)

Female  ULN
Male ULN

Atum elnant

*Percent change between mean baseline value and mean on-treatment value.

Female  ULN

Male ULN

0

200

400

600

800

1000 Pat ie nt 1 (M)

Pat ie nt 2 (F)

Pat ie nt 3 (F)

Pat ie nt 4 (F)

Pat ie nt 5 (F)

Pat ie nt 6 (F)

2600

2800

M
o

rn
in

g
 s

e
ru

m
 A

4
 (

n
g

/d
L

)

2Baseline 6 12 (EOT) 14

W eek

Atum elnant

All patients below 
ULN at Week 2

Androstenedione
(individual patient values)

0

5000

10000

15000

20000

25000

Pat ie nt 1 (M)

Pat ie nt 2 (F)

Pat ie nt 3 (F)

Pat ie nt 4 (F)

Pat ie nt 5 (F)

Pat ie nt 6 (F)

M
o

rn
in

g
 s

e
ru

m
 1

7
-O

H
P

 (
n

g
/d

L
)

2Baseline 6 12 (EOT) 14

W eek

Atum elnant

-97%*

(at the earliest 
timepoint measured)

-94%*

(sustained at 12 wks)

Reduction sustained
at Week 12
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Safety
• Generally well-tolerated
• No serious or treatment-related 

AEs
• Most common AEs were fatigue, 

headache and URTI

Phase 3 RCT hopefully commence
late 2025/early 2026



Lu 
AG13909



Lu AG13909 is a first in class anti-ACTH monoclonal antibody (mAb) 
developed by H. Lundbeck A/S

MODE OF ACTION

• Lu AG13909 is a humanized anti-
ACTH mAb of the 
immunoglobulin G1 (IgG1) 
subclass

• Lu AG13909 recognizes ACTH 
with high affinity and specificity, 
preventing ACTH-induced 
melanocortin 2 receptor 
signalling

ACTH: adrenocorticotropic hormone; CRH: corticotropin releasing hormone; mAb: Monoclonal antibody



2 clinical trials with Lu AG13909 ongoing at European sites

Phase I trial in classic congenital adrenal hyperplasia (CAH)1

• A multi-site, open-label trial
• The main goals are to learn about the safety and tolerability of Lu AG13909, the pharmacokinetic 

parameters of Lu AG13909 (how the drug is absorbed, distributed, and processed by the body) and the 
effect on adrenal androgens

• Included 11 adult (18-70 years) individuals with classic CAH with increased androgen concentrations
• Each participant receives multiple intravenous doses of Lu AG13909
• The drug was well tolerated. Morning 17OHP and A4 concentrations were reduced at 24h after infusion by 

90.5-98.7% and 66.3-89.3%, respectively, across all dose levels 

Phase II trial A multi-site, open-label trial
• Just started recruiting patients

1: Clinicaltrials.gov ID: NCT05669950 Study Details | Study of Lu AG13909 in Participants With Congenital Adrenal Hyperplasia | ClinicalTrials.gov
and ENDO 2025

https://clinicaltrials.gov/study/NCT05669950?intr=Lu%20AG13909&rank=2


Gene Therapy



A Phase 1/2, First-in-Human, Open-Label, Dose-Escalation Study of the Safety and Efficacy of Gene 

Therapy for CAH through Administration of an Adeno-Associated Virus (AAV) Serotype 5-Based 

Recombinant Vector Encoding the Human CYP21A2 Gene

➢ IV administration of AAV5 carrying the wild-type coding sequence of the CYP21A2 gene (named 

BBP-631)

▪ Patient population

▪ Adult male and non-pregnant females with classic CAH due to 21-OHD

▪ Screening/baseline 17-OHP levels > 5-10 × ULN and < 40 × ULN (upper limit of normal)

▪ Stable oral hydrocortisone regimen as the only glucocorticoid maintenance therapy

▪ Naïve to prior gene therapy or AAV-mediated therapy

▪ Primary outcome measures

▪ Number of participants with Treatment-emergent Adverse Events that Led to Study Discontinuation

▪ To select the optimum dose or dose range of BBP 631 for future studies

▪ Secondary outcomes measures

▪ Change from Baseline in 17-OHP (hydroxyprogesterone) levels

▪ Change from Baseline in endogenous cortisol levels

▪ Change from Baseline in androstenedione (A4) levels

Phase 1/2 Trial of Investigational Gene Therapy for 
Congenital Adrenal Hyperplasia (CAH)

ClinicalTrials.gov. NCT04783181



These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Phase 1/2 Trial of Investigational Gene Therapy for 
Congenital Adrenal Hyperplasia (CAH)

• Increase in endogenous cortisol production achieved in all patients in higher dose 

cohorts of BBP-631, a result seen for the first time ever in patients with CAH

• The gene therapy was well tolerated with no treatment-related serious adverse events 

(SAEs) reported

• “Given that the results of the trial did not meet the threshold to warrant additional 

capital investment at this time, BridgeBio will be reducing the gene therapy budget 

more than $50M, consistent with our capital allocation principles, and reserving gene 

therapy for priority targets that we cannot treat any other way,” 

Press release bridgebio Sept 9 2024



Future 

• The future is very promising
• Hydrocortisone modified release EMEA approved but not reimbursed in 

many EU countries
• Crinecerfont FDA approved
• Tildacerfont. Development put on hold
• Atumelnant will start recruiting to Phase 3 trial 2025
• Lu AG13909 has started recruiting to Phase 2 2025

• Additional research is required to determine if these positive results 
translates into favourable long-term outcomes
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