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Objectives 

• Discuss causes of primary amenorrhea 
• Discuss causes of elevated DHEA-S level 
• Discuss clinical management and follow up of Cushing’s disease 



Initial Presentation 

• 26 year old woman referred to Endocrinology clinic by Gynecology for 
elevated DHEA-S levels 
 

• She has a history of primary amenorrhea  
• In 2011 she presented to her college student health with primary amenorrhea 

and hair loss from the scalp  
• Otherwise had normal growth and development 
• No other significant medical history 

 



Primary amenorrhea workup 

• Hormonal evaluation (2011) 
• TSH 0.84 
• FSH 10.2 
• LH 2.9 
• Prolactin 8.9 
• Testosterone 30 
• Estradiol 24 

• Pelvic ultrasound unremarkable 
 



Follow up 

• No further workup was done 
• Based on hair loss and history of amenorrhea, she was told she had 

PCOS 
• Started on OCP -> regular menses, improved hair loss 

 



Initial visit at U of C  

• Moved to Chicago for graduate school 
in 2016 

• Patient went to gynecologist for 
routine check up in 1/2016 

 

Next steps? 

1/25/16 1736 3/24/16 1349 

LH 4.3 

FSH 7.3 

Prolactin 15.22 

Te binding globulin 145 

Total testosterone 38 

Free testosterone 4 

DHEA-S 464.1 557.4 

• Evaluation found an elevated DHEAS 
~400 with repeat level ~500.   

• Testosterone levels are not elevated 
but she is on an OCP 
 



CT abdomen/pelvis 

*Adrenal imaging indicated to look for adrenal 
mass for DHEA-S levels >700  
Derksen J et al. NEJM 1994;331:968 
 
 



Initial endocrinology visit 
• In 5/2016, the patient presents to endocrinology clinic for the elevated DHEA-S 

levels 
• Continues on OCP 
• Gained 30 pounds since originally started on OCP 
• Hair loss improved 
• Denies hirsutism or acne 
• Denies any bruising, muscle weakness, or prolonged bleeding 
• Denies history of glucose intolerance or hypertension 

• Vitals: afebrile, BP 117/89, pulse 82, RR 18, BMI 27.13 
• Exam:  

• Acanthosis nigricans present under arms 
• Mild hair loss from scalp 
• No severe hirsutism or acne or dorsocervical fat pad  
• Few nonpigmented striae  

 
 



Presenter
Presentation Notes
PCOS can cause DHEA-S elevation so still on ddx. Testosterone was not elevated because she was on OCP. Or can have isolated DHEA-S elevation with PCOS.



ACTH stim test 

0 minutes 30 minutes 60 minutes 

17-hydroxyprogesterone 43 99 101 

DHEA-S 429.3 483.3 

Cortisol 58.9 70.8 81.6 

ACTH 62.6 

• To evaluate for nonclassical CAH 



Subsequent endo visit 

• 6/2016 visit 
• 17-OH progesterone levels were not elevated, nonclassical CAH ruled out 
• Unexpected high cortisol levels in response to ACTH stimulation 
• Combined OCP can elevate CBG level due to estrogen content causing 

elevation of total cortisol level. However, the cortisol levels were very high 
(~80ug/dl) 

• Cushing’s syndrome suspected, workup ordered 
• 24 hour UFC 
• Late evening salivary cortisol 
• Morning ACTH ordered 

 

 



Workup 

• Cortisol 32.8 
• ACTH 25.8 
• Saliva cortisol 110ng/dL (reference range <100) 
• 24 hour urine cortisol 36 (reference range 3.5 – 45) 
• HbA1c 5.3%  

 
 

Thoughts? 



Establishing Cushing’s diagnosis 



Drugs that interfere with testing 



Repeated testing 

• Saliva cortisol 130ng/dL (reference range <100) 
• 24 hour urine cortisol 77 (reference range 3.5 – 45) 
• Plan: discontinue COC and repeat testing with overnight Dex included 

in 3 months 



Testing after holding COC for 3 months 
6/2/16 0911 12/1/16 1459 12/5/16 1200 12/6/16 2327 12/9/16 0750 

LH 4.6 

FSH 4.5 

Te binding globulin 62 

Total testosterone 23 

Free testosterone 4 

Urine free cortisol 
(reference range 3.5 – 45) 

180 

Saliva cortisol 
(reference range <100) 

191 

Cortisol 32.8 4.7 (after 
DST) 

ACTH 25.8 

Anti Mullerian Hormone  5.4 



Assessment – Cushing’s disease 

• Patient has a history of primary amenorrhea with high cortisol levels 
found incidentally on an ACTH stimulation test performed to rule out 
nonclassical CAH. 

• UFC and midnight salivary cortisol are high. AM cortisol level was not 
suppressed after 1 mg dose of dexamethasone  

• ACTH level was in the low normal range but not suppressed and a 
prior CT of abdomen does not reveal an adrenal lesion or other 
adrenal abnormalities -> suspicion for Cushing’s disease 

Next steps? 



Next step? 

Pituitary MRI 
 



Pituitary clinic at USC 

• 2/2017  
• Tesla 7 MRI done and was able to visualize a 3 mm tumor on the right   
• IPSS done, tumor localized on the right side  

• 7/2017 
• Patient underwent TSS at USC  
• Pathology positive for neuroendocrine cells staining for ACTH 

 

 



Post-op course 

• No consensus on the criteria for 
remission after resecting an ACTH-
producing tumor 

• Remission is generally defined as morning 
serum cortisol values 5 g/dL (138 nmol/L) 
or UFC 28 –56 nmol/d (10 –20 g/d) within 7 
days of selective tumor resection (Nieman 
et al, JCEM 2015, 100(8):2807–2831) 

• Endo Society guidelines 2015 
• Recommend measuring serum sodium 

several times during the first 5–14 days 
after transsphenoidal surgery 

• Recommend assessing free T4 and prolactin 
within 1–2 weeks of surgery, to evaluate for 
overt hypopituitarism 

• Recommend obtaining a postoperative 
pituitary MRI scan within 1–3 months of 
successful TSS (Nieman et al, JCEM 2015, 
100(8):2807–2831) 
 

• Postop day 3, her cortisol nadir was 
1.6 and she was placed on 
hydrocortisone 20 mg in AM and 10 
mg at 4 pm.  
 

• She had transient DI followed by 
SIADH.   
 

• Free T4 and prolactin were normal 
postop 
 



Follow up endo visit 

•  8/2017 endo clinic visit 
• Has not had a menstrual cycle yet 
• Sodium levels have normalized 
• Was still on hydrocortisone 20mg in AM and 10mg at 4pm 
• Labs after holding hydrocortisone for 24 hours: 

• 8AM cortisol 11.8 
• ACTH 20.7 

 

Next steps? 



Follow up 
• Menstrual cycles resumed 2-3 month after surgery, were regular 

every 4 weeks 
• Lost ~15-20 pounds since surgery 
• Repeat MRI at USC was normal 
• Patient had repeat lab testing 

7/2/18 labs: 
DHEA-S 230.7 (reference range 98.8-340) 
MN Saliva cortisol 160ng/dL (reference range <100) 
24 hour urine cortisol 27 (reference range 3.5 – 45) 
IGF-1 157 (reference range 66 – 303) 
Free T4 1.18 

Bad 
sample, 
was 
repeated 

MN Saliva 
cortisol 
<50ng/dL 

5/2019 After DST, AM cortisol 1.5 

12/4/17 labs: 
Cortisol 6.5 
24 hour urine cortisol 22 (reference range 3.5 – 
45) 
DHEA-S 270.6 (reference range 98.8-340) 
 



Long term follow 
up 

• Monitoring should include 
checking late-night salivary 
cortisol, a 24-hour urinary 
cortisol, and/or DST, using 
the same criteria as for 
diagnosis 

• Consider reevaluation at any 
time if they experience a 
return of their initial 
symptoms 
 

Geer et al. Pituitary (2017) 20:422–
429 



Long term remission 
• Subjects were CD patients with initial 

remission after adenomectomy or 
hemihypophysectomy (n = 14) 

• Followed for 11 years 
• Study found postoperative cortisol below 2 

ug/dl predicts long-term remission after 
transsphenoidal surgery in CD 

Lindsay et al. July 2011, 96(7):2057–2064 

Presenter
Presentation Notes
Long-term recurrence (n 39) or remission (n 293) was assigned by laboratory results, glucocorticoid dependence, or patient survey at a mean of 10.6 yr after surgery



Long term remission 

• Studied 89 patients with CD 

• Measured serum cortisol levels 
every 6 hours for 72 hours 

• Found cortisol level of 2.1 μg/ dl at 
any point was an accurate predictor 
of 6-month remission 

 

Mayberg et al. J Neurosurg 129:1268–
1277, 2018 



Recurrence 

• Reported recurrence rates range from 3 to 47 % (mean time to 
recurrence 16–49 months) 

• Patients need lifelong monitoring and follow up 

Ayala et al., J Neurooncol. 2014; 
119(2): 235–242 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4143611/


Menstrual Abnormalities in 
Cushing’s Disease 

• 45 patients subdivided into 4 groups  
• normal cycles (NC; 26–30 days) 
• oligomenorrhea (OL; 31–120 days) 
• amenorrhea (AM; >120 days) 
• polymenorrhea (PM; <26 days) 

 
• 80% of patients with Cushing’s 

syndrome had menstrual irregularity, 
and this was most closely related to 
serum cortisol rather than to circulating 
androgens 

Presenter
Presentation Notes
menstrual irregularity in Cushing’s disease appears to be the result of hypercortisolemic inhibition of gonadotropin release acting at a hypothalamic level, rather than raised circulating androgen levels



Objectives 

• Discuss causes of primary amenorrhea 
• Discuss causes of elevated DHEA-S level 
• Discuss clinical management and follow up of Cushing’s disease 
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