Biochemical Control during Long Term Follow up of 230 Patients with Cushing's Disease: A Multi-Center Retrospective Study
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BACKGROUND

« Cushing’s disease (CD) results from excessive exposure to glucocorticoids caused by
an adrenocorticotropic hormone-secreting pituitary tumor.

* Primary treatment usually involves pituitary surgery to remove the tumor.

* Forrecurrent or persistent disease, repeat operation, radiotherapy, medical treatment,
or bilateral adrenalectomy (BLA) may be used, but little is known about outcomes of
these treatments in multi-center routine clinical practice.

OBJECTIVE

+ To describe treatment outcomes in a diverse, multi-center cohort of patients receiving
clinical care for CD.

METHODS

Study Design

* Retrospective data were collected from patients’ medical records at 8 US
pituitary/endocrine centers, including major referral centers and regional/local centers,
selected based on adequate number of CD patients treated, geographic location, and
diversity of patient populations, across 4 US regions.

» The study was approved by the Institutional Review Boards at each site.
Patient Selection

« Patients with initial CD diagnosis or recurrence during the past 20 years and who were
=18 years old at the time of diagnosis were included in the study.

Data Collection

- Each site identified eligible patients, and trained site abstractors entered data via a
secure eCREF.

- Data were collected from the time of presentation (i.e., the date patient first sought care
for symptoms, signs, or comorbidities that were later ascribed to CD) for each patient
through end of follow-up (i.e., by study end, 5/2015).

Measures

- Patient demographics and baseline comorbidities were captured from available data
recorded during the pretreatment period (on or before the first CD therapy).

- Pituitary adenoma details were recorded based on pituitary MRI before pituitary surgery.

- The dates and types of CD treatments were captured. The first treatment given was
classified as primary therapy.

- Biochemical control was defined: 1) following pituitary surgery, any value of 5-9AM
serum cortisol <5 mcg/dl, or <1.8 mcg/dl after 1 mg dex (or, in patients with no serum
cortisol or dex suppression tests, a 24 hour UFC<lower limit of normal); 2) on
pharmacotherapy or post radiotherapy, any value of 24 hour UFC <upper limit of normal
or 11PM-1AM salivary cortisol in NI range; 3) all patients following BLA.

» Biochemical control was assessed with cortisol levels after initial surgery and at end of
follow-up. If no values were available, control was considered, “indeterminate.”

Statistical Analysis
- Patient characteristics were reported in the full sample and by final biochemical control.

- Comorbidities were reported in the pretreatment subgroup (patients with information in
the medical records on or before the first CD therapy).

 All statistical analyses were done in SAS® version 9.4 (SAS Institute, Cary, NC).
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RESULTS

Number of Patients

« There were many comorbidities reported before the primary treatment as shown in Figure 2.

There were 230 CD patients, median age 39 years at diagnosis; 67% were Caucasian; 6%
were African American; 1% were Asian, and 26% were other/unknown; 79% were female.

Median duration of follow-up was 1.9 years, ranging up to 27.5 years. Median time from
presentation to diagnosis of CD was 0.8 years, ranging from 1 day to 23.6 years.

Figure 1. Time from Presentation to Diagnosis
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First-line treatment was pituitary surgery in 95.7% (n=220)

Control after initial surgery was achieved in 41.4% (91/220), not achieved in 50.0% (110),
and indeterminate in 8.6% (19).

27.3% had additional pituitary surgery, 25.2% had pharmacotherapy, 12.6% had
radiotherapy, and 7.0% BLA over the period of observation.

Among 58 patients that received pharmacotherapy, ketoconazole was commonly used
(69%), followed by cabergoline (27.6%), pasireotide (12.1%), metyrapone (8.6%),
mifepristone (3.4%), rosiglitazone (3.4%), bromocriptine (1.7%), and pioglitazone (1.7%).

RESULTS (CONT.)

+ At the end of observation (which varied across patients from 1 to 27.5 years, median 1.9
years), control was achieved in 49.1% (n=110), not achieved in 29.9% (67), and
indeterminate in 21.0% (47) (6 pts. had no treatment during the study observation
period).

- Many variables were examined to see whether there were differences between the
groups with final control versus lack of final control versus indeterminate final status and
all were non-significant as shown in Table 1.

Table 1. Patient Characteristics by Final Biochemical Control

_ Final Biochemical Control

Control No Control Indeterminate All
n=110 (49.1%) n=67 (29.9%) n=47 (21.0%) N=224
Female, n (%) 86 (78.2) 53 (79.1) 39 (83.0) 178 (79.5)
Cf:r:trgeDa:I?sgS;SIS’ 39.7 (11.9) 391 (13.6) 42.8(14.0) 402 (12.9)
[median] (range) [40] 36] [41] [39]
(19- 78) (18-71) (18-73) (18- 78)
Macroadenoma, n (%) 37 (33.6) 16 (23.9) 11 (23.4) 64 (28.6)
Microadenoma,?n (%) 38 (34.5) 24 (35.8) 14 (29.8) 76 (33.9)
No adenoma size,’n (%) 35 (31.8) 27 (40.3) 22 (46.8) 84 (37.5)
Time from presentation 70. 0.9 4407 30. 0.8 144 0.8
to CD diagnosis, years -, , 173y (0.1-11.8)  (0.0-236)  (0.0-23.6)
n, median (range)
Time from CD diagnosis 99. 0.1 57 0.1 42 0.1 198. 0.1
to first CD treatment, (0.0-12)  (0.0-2.0) (0.0-1.8)  (0.0-2.0)
years, n, median (range)
Initial intervention to 37 53 23 25
end of observation, (0.0-19.3)  (0.0-21.1)  (0.0-27.3)  (0.0-27.3)
years, median (range)
Last intervention to end 18 11 01 19
of observation, years (0.0-15.3)  (0.0-16.1)  (0.0-14.6)  (0.0-16.1)

median (range)

a Microadenoma includes 9 patients with indeterminate MRI result and 35 with no visible adenoma on MRI.
b No MRI result was available.
All comparisons not statistically significant.

Analysis was conducted by Partnership for Health Analytic Research, LLC.

STRENGTHS

Large sample size for a very rare condition.

These results capture biochemical control and long-term follow-up of CD
patients in routine clinical practice across multiple study sites representing
a variety of geographic locations and institution types.

Inclusion of large proportion of patients with macroadenoma allowed us to
examine outcomes in CD patients who may have more aggressive tumors
who often need adjuvant therapy.

LIMITATIONS

Retrospective data collection.

These results are based on a convenience (i.e., not random) sample of
patients with different lengths of follow-up, including patients with long
periods of follow-up, so that changes in clinical care standards may have
affected CD management over time.

Because patients were recruited from specific regional and tertiary care
centers, subjects may not be representative of the general CD population.

The study sample may have included clinical trial patients. Trial data were
not collected, if these data were not part of study patients’ medical records.

Study centers have different practice and charting styles; some information
could not be obtained from the available records.

Patients presented at the study sites at different points in their treatment
timeline, so that not all were initially diagnosed or treated at the study sites.

SUMMARY AND CONCLUSION

In this large, multi-center study with a median follow-up of 2 years,
only 41% of patients achieved remission with initial pituitary surgery.

Many CD patients therefore required additional treatment(s), including
more pituitary surgery in 27%. More than 25% received
pharmacotherapy, about 13% received radiation, and 7% underwent
BLA.

Despite these treatments, at the end of follow-up, biochemical control
was achieved only in half of the patients. Nearly one-third of patients
had still not achieved control, while 21% of patients had indeterminate
status.

This study has a much higher proportion of patients with
macroadenoma than expected in the general CD population, which
may reflect that the study sites are referral care centers seeing more
challenging cases.

These multi-center data demonstrate that long-term control is not
achieved in many patients with CD, indicating the need for
improvement in the care and long-term biochemical follow-up of this
disorder.
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