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Goals of This Presentation 

• Discuss section 4 of the recent Endocrine Society 

Guidelines: Diagnosis and Treatment of 

Hyperprolactinemia, February 2011 

 

• Review controversies regarding the long-term use of 

cabergoline in prolactinomas and effects on heart valves 

 

• Discuss the potential for successful withdrawal of 

therapy in prolactinomas 

 

• Present UAB data regarding withdrawal of therapy in 

macroprolactinomas 

 



• Microprolactinoma 

• Less than 10 mm 

• Low risk of growth 

• Macroprolactinoma 

• Greater than 10 mm 

• Malignant Prolactinoma 

• Very rare  

• Defined by metastases 

Background 



Anatomy 
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Epidemiology of Prolactinomas 

• 40% of all pituitary tumors in adults, 50% of 

pituitary tumors in children 

• Prevalence of 100 per 1,000,000 adults 

• Male:Female ratio 1:10, until the 5th decade of 

life when ratio becomes close to 1:1 

• Natural history: Spontaneous regression seen in 

32-55% of cases (mostly microadenomas) 

• Monoclonal proliferation of lactotrophs 

Mancini T, et al. “Hyperprolactinemia and 

Prolactinomas.” Endocrinol Metab Clin North Am 2008; 

37:67-99 



Endocrine Society Clinical Practice 

Guidelines, February 2011 



Cabergoline vs. Bromocriptine: Normalization 

of Prolactin 

Dos Santos Nunes. Cabergoline vs. Bromocriptine in the 

Treatment of Hyperprolactinemia. Pituitary, Jan 8. 2011  



Cabergoline vs. Bromocriptine: Improvement 

in Amenorrhea and Galactorrhea 

Dos Santos Nunes. Cabergoline vs. Bromocriptine in the 

Treatment of Hyperprolactinemia. Pituitary, Jan 8. 2011  



Cabergoline Vs. Bromocriptine: Adverse 

Events 

Dos Santos Nunes. Cabergoline vs. Bromocriptine in the 

Treatment of Hyperprolactinemia. Pituitary, Jan 8. 2011  



The Ergot Derivatives 

• A large class of drugs 

• Cabergoline, pergolide, bromocriptine, quinagolide 

• Includes migraine drugs: ergotamine, methysergide 

• Valve problems have similarities to carcinoid-related 

valvulopathies 

• Have 5-HT2B activity like other classes (amphetamine 

derivatives: phen/fen) 

• Bromocriptine has limited affinity 

• Problems with these drugs predicted before they were 

reported 

 



The Ergot Derivatives 

• Likely due to 5-HT2B agonist activity on serotinergic 
receptors on exposed heart valves 

• Well established now in many of these drugs 

• Risk is dose-dependent most likely, but “safe” dose is not 
clear 

• Appears to activate mitogenesis in normally quiescent 
cells in valves 

• Via the Src kinase pathway  



Roth B. Drugs and Valvular Heart Disease. New Eng J 

Med: 356;1:6-9. 



Van Camp et al. Treatment of Parkinson's disease 

with pergolide and relation to restrictive valvular 

heart disease.  Lancet: 363;1179-1183. 

2004: Lancet 

• 78 patients with Parkinson’s disease treated with 

pergolide 

• 18 patients with Parkinson’s of similar age and other 

characteristics never treated with pergolide or any ergot-

derived dopamine agonist 

• Prevalence of any restrictive valvular disease was 33% 

in treated group, 0% in controls 

• “Important” disease 19% vs 0% 

• May be a degree of reversibility 

 



Zanettini et al. Valvular Heart Disease and the Use of 

Dopamine Agonists for Parkinson's Disease. N Eng J 

Med 356;1: 39-46. 

2007: Valvular Heart Disease and Dopamine 

Agonists for Parkinson’s 

• Prevalence study 

• 155 patients on dopamine agonists for 

Parkinson’s 

• Pergolide, cabergoline, and non-ergot derived 

agonists 

• 90 controls 

• One of two articles published in the same issue 

of NEJM 



Zanettini et al. Valvular Heart Disease and  the Use 

of Dopamine Agonists for Parkinson's Disease. N 

Eng J Med 356;1: 39-46. 

2007: Valvular Heart Disease and Dopamine 

Agonists for Parkinson’s 

• Clinically important regurgitation (moderate to severe/ 

grade 3 or 4) found in 23.6% of patients on pergolide 

and 28.6% on cabergoline 

• 0 patients on non-ergot derived dopamine agonists 

(pramiprexole or ropinirole) 

• 5.6% in controls 

• Average dose of cabergoline 3.6 +/- 2.1 mg per day 



Zanettini et al. Valvular Heart  Disease and the 

Use of Dopamine Agonists for Parkinson's 

Disease. N Eng J Med 356;1: 39-46. 

2007: Valvular Heart Disease and Dopamine 

Agonists for Parkinson’s 

• Relative risk for significant regurgitation for 

cabergoline: 

• 4.6 for mitral (P=0.09)  

• 7.3 for aortic (P=<.001) 

• 5.5 for tricuspid (P=0.12) 

 



Zanettiini et al. Valvular  Heart  Disease and the Use of 

Dopamine Agonists for Parkinson's Disease. N Eng J 

Med 356;1: 39-46. 

Example of Technique 



Zanettiini et al. Valvular  Heart  Disease and  the Use 

of Dopamine Agonists for Parkinson's Disease. N 

Eng J Med 356;1: 39-46. 



Zanettini et al. Valvular  Heart  Disease and the Use of 

Dopamine Agonists for Parkinson's Disease. N Eng J 

Med 356;1: 39-46. 

Dose Relationship 



Zanettini et al. Valvular  Heart Disease and the 

Use of Dopamine Agonists for Parkinson's 

Disease. N Eng J Med 356;1: 39-46. 

Results 



Schade et al. Dopamine Agonists and the Risk 

of Cardiac-Valve Regurgitation. N Eng J Med 

356:1: 39-38. 

Dopamine Agonists and Heart Valve 

Regurgitation 

• Huge database study 

• UK General Practice Research Database 

• Nested Case Control 

• 11,417 subjects 40-80 yo given any anti-Parkinson’s 
drugs (of any kind, not all dopamine agonists) 

• Cases with new-onset cardiac valve regurgitation 
matched with 25 control subjects from the cohort 

• Incidence-rate ratios calculated for valve regurgitation 
with the use of different dopamine agonists estimated by 
logistic-regression analysis 



Schade et al. Dopamine Agonists and the Risk of 

Cardiac-Valve Regurgitation. N End J Med 

356:1: 39-38. 



Schade et al. Dopamine Agonists and the Risk of 

Cardiac-Valve Regurgitation. N End J Med 356:1: 

39-38. 

Incidence-Rate Ratio 



Schade et al. Dopamine Agonists and the Risk of 

Cardiac-Valve Regurgitation. N Eng J Med 356:1: 39-

38. 



AACE Website 



European Equivalent of FDA 



European Equivalent of FDA 



October 2008 

• A few small articles had been published showing 

no association in typical doses used for 

prolactinomas (0.5-4mg per week) 

 



Calao et al. Increased Prevalence of Tricuspid 

Regurgitation in Patients with Prolactinomas 

Chronically Treated with Cabergoline. JCEM: 

93 (10):3777-3784. 

JCEM Article 

• Primary article of concern for endocrinologists 

• The only article to implicate cabergoline in doses typical 

for prolactinomas 

• Deserves close scrutiny 

• Is an observational, case-control study 

• 50 patients treated with cabergoline and 50 age and sex-

matched controls 

• 20 de novo patients 



Calao et al. Increased Prevalence of Tricuspid 

Regurgitation in Patients with Prolactinomas 

Chronically Treated with Cabergoline. JCEM: 

93 (10):3777-3784. 



Calao et al. Increased Prevalence of Tricuspid 

Regurgitation in Patients with Prolactinomas 

Chronically Treated with Cabergoline. JCEM: 

93 (10):3777-3784. 



Calao et al. Increased Prevalence of Tricuspid 

Regurgitation in Patients with Prolactinomas 

Chronically Treated with Cabergoline. JCEM: 93 

(10):3777-3784. 



Calao et al. Increased Prevalence of Tricuspid 

Regurgitation in Patients with Prolactinomas 

Chronically Treated with Cabergoline. JCEM: 93 

(10):3777-3784. 



Calao et al. Increased Prevalence of 

Tricuspid Regurgitation in Patients with 

Prolactinomas Chronically Treated with 

Cabergoline. JCEM: 93 (10):3777-3784. 

2 mg per week x 52 weeks x 3 years= 312 mg 



Calao et al. Increased Prevalence of Tricuspid 

Regurgitation in Patients with Prolactinomas 

Chronically Treated with Cabergoline. JCEM: 93 

(10):3777-3784. 



Sherlock M et al. Dopamine agoinst therapy for 

hyperprolactinemia and cardiac valve dysfunction: a lot 

done but much more to do. Heart 2009;95:522-523. 

Public Health Implications: Mandatory 

Echocardiography 

• Potential for 94,000 new echocardiograms per year in 

the UK alone 

• Prevalence of moderate TR was an “astounding” 27/50 

(54%) treated patients 

• 9/50 untreated patients (18%) 

• Framingham data suggest valvulopathy of mild nature or 

greater is 19% (MR) and 17% (TR) 

• Rates of moderate/severe severity of TR were 0.8% 

 



www.endocrinology.org 

MHRA (UK) Guidelines Issued October 2008 

 



www.endocrinology.org 

The Society for Endocrinology 



www.endocrinology.org 

The Society for Endocrinology 



Summary of Data: 2010 

Valassi et al. Potential Cardiac Valve Effects of 

Dopamine Agonists in Hyperprolactinemia. JCEM, 

March 2010. 



• No formal guidelines in US from any organization 
regarding cardiac echos and cabergoline 

• Practice varies widely by institution 

• Endocrine Society Guidelines take no formal 
position 

• No further statement from AACE 

Where We Stand  



Withdrawal of Therapy 



NEJM, November 2003 



Description of Study 

• Observational, prospective study 

• All received cabergoline 

• Eligibility for withdrawal: 

• Normal PRL level 

• MRI with no tumor or decrease in tumor size 

• >5mm from chiasm and no invasion of critical structures 

• Ability to f/u for at least 24 months 

• 354 pts: 

• 57 – stopped Rx because of pregnancy 

• 273 of the remaining 297 – PRL normalized; 200 met eligibility 
requirements 

Coloa et al. Withdrawl of Long-Term Cabergoline 

Therapy for Tumoral and Non Tumoral 

Hyperprolactinemia. NEJM, Nov. 20, 2003.  



Description of Study  

• Verification of prolactinoma: 

• Macro: PRL >200 mcg/L, tumor >10mm 

• Micro: PRL >50 mcg/L, tumor <10mm 

• Nontumoral: PRL > ULN with no other explanation, no tumor 
visualized 

 

• All patients continued to get CAB for 12 months after determined 
eligible 

 

• Dose of CAB gradually reduced down to 0.5mg/wk, and if PRL 
stayed normal, then it was withdrawn 

 

• Definition of recurrence: PRL greater than the upper limit of normal 

 

Coloa et al. Withdrawl of Long-Term Cabergoline 

Therapy for Tumoral and Non Tumoral 

Hyperprolactinemia. NEJM, Nov. 20, 2003.  

 



Coloa et al. Withdrawl of Long-Term Cabergoline 

Therapy for Tumoral and Non Tumoral 

Hyperprolactinemia. NEJM, Nov. 20, 2003.  

 



Coloa et al. Withdrawl of Long-Term Cabergoline 

Therapy for Tumoral and Non Tumoral 

Hyperprolactinemia. NEJM, Nov. 20, 2003.  

 



Study Conclusions 

• Nontumoral hyperprolactinemia 

• Median Rx 36 months, median dose 0.5mg/wk 

• 24% recurred but asymptomatic (18 mos), 76% remission (48 mos) 

• Microadenomas 

• Median Rx 48 months, median dose 1mg/wk 

• 63/105 – no growth, 42/105 – ~56% decrease in size 

• 30% recurred (12 mos), 70% remission (36 mos) 

• Macroadenomas 

• Median Rx 42 months, median dose 1mg/wk 

• 46/70 – no growth, 24/70 – ~61% decrease in size 

• 36% recurred (18 mos), 64% remission (48 mos) 

Coloa et al. Withdrawl of Long-Term Cabergoline 

Therapy for Tumoral and Non Tumoral 

Hyperprolactinemia. NEJM, Nov. 20, 2003.  

 



JCEM, July 2009 



Description of Study 

• Retrospective study 

• All patients on CAB 

• 46 patients – no prior surgery or XRT (some had previously been on BCR 
though) 

• 44 – CAB withdrawn by MD for pregnancy or to check for remission 

• 2 – self-D/C’ed, but still met eligibility requirements 

• 31 micros, 11 macros, 4 non-tumoral 

• All patients: CAB at least 23 months with normal PRL, no critical structures 
involved, no “close proximity” to chiasm 

• Median Rx time: 4.3 years 

• At time of D/C, 75% on 0.5mg/wk or less 

• F/U: Half of pts only followed for <15 months 

• Definition of recurrence: Two PRL levels > upper limits of normal 

Kharlip et al. Recurrence of Hyperprolactinemia after 

Withdrawal of Long-Term Cabergoline Therapy. JCEM, 

July 2009. 





Study Conclusions 

• Overall rate of recurrence: 54% 

 

• Did not change with exclusion of the patients who had self-discontinued 
or had CAB discontinued due to pregnancy 

• Also didn’t change with exclusion of patients who had <50% size 
reduction, tumor reduction in a dimension other than the largest, or 
those on doses >0.5mg/wk 

• Estimated risk of recurrence at 18 months: 63% 

 

 

• Predictors of recurrence: 

 

• Size of tumor at time of withdrawal: each mm of size reduction leads to 
an 18% decrease in recurrence risk (p=0.02) 

• PRL nadir: each 1ng/mL of PRL leads to an 8% increase in recurrence 
risk (p=0.062) 

Kharlip et al. Recurrence of Hyperprolactinemia after 

Withdrawal of Long-Term Cabergoline Therapy. JCEM, 

July 2009. 



105 charts reviewed 
19 subjects 

withdrawn from 
therapy 

17 Macroadenomas
  

12 achieved 
normoprolactinemia 

5 did not achieve 
normoprolactinemia 

2 microadenomas 

Study Design: Retrospective Review of UAB 

Database (Macroadenomas) 



- Recurrence defined as a prolactin level >29.2 ng/dL 

- Time to recurrence estimated from time of medication 

withdrawal to first available elevated prolactin 

- Retrospective review: no standardized protocols for 

deciding to withdraw therapy, timing of withdrawal, or 

subsequent follow-up 

- Non-parametric statistics were used to determine the 

association between several clinical variables and 

remission status 

 

Study Design, Retrospective Review of 

Database 



• Sex, n (%) 

 Females:      2 (16.7) 

 Males:      10 (83.3) 

• Race, n (%) 

 White:      10 (83.3) 

 African-American:    2 (16.7) 

• Age at diagnosis (yr) 

 Median:      39 

 Range:      11-63 

• PRL at diagnosis (ng/mL) 

 Median:      2599.5 

 Range:      168-14,151 

 No. of missing values:    1  

• PRL nadir (ng/mL) 

 Median:      5.25 

 Range:      <0.3-25.8. 
 

Patient Characteristics 



• Maximal tumor diameter at presentation (mm) 

 Median:      18  

 Range:       10-30 

 No. of missing values:     5  

• Maximal tumor diameter at time of DA withdrawal (mm) 

 Median:      5 

 Range:       0-21 

 No. of missing values:     1  

• Tumor size change, n (%) 

 Resolved:      5 (41.7) 

 Decreased size:     3 (25.0) 

 No. of missing values:     4 (33.3)  

• Reduction in tumor size (%) 

 Median:      100 

 Range:       55.6-100 

 No. of missing values:     5  

• Treatment details a 

 Duration of treatment (years) 

 Median:      12 

 Range:       5-16 

Type of DA, n (%) 

 Bromocriptine:      3 (25) 

 Cabergoline:      3 (25) 

 Combination BCR + CAB:    5 (41.7) 

 Combination BCR + pergolide:    1 (8.3)  

_____________________________________________________________ 
a One patient also had surgery and radiation therapy prior to starting DA therapy 

Patient Characteristics 



• Sex 

   Male              6            4   0.530 

  Female              1            1    

• Race 

 White              6            4   0.530 

   African-American    1            1 

• DA initial dose a,b 

    Low              3            3   0.364 

   Medium      7            1 

• DA maximum dose 

    Low             2            1   0.227 

   Medium      3            2    

  High              2            2 

• DA dose at withdrawal 

    Low              5            4   0.273 

    Medium      1            0 

   High              0            1 

• Reason for withdrawal 

   Clinical improvement     6            3   0.106 

   Self-discontinued      0            2 

   Elevated LFTs               1            0 

• Change in tumor diameter (%) c 

    55.6              1            1   0.381 

    72.2              1            0 

    100               3            1 

• Initial prolactin d 

   Elevated               3            1   0.173 

   Moderately elevated             0            1 

    Extremely elevated    3            3 

• Maximum diameter at withdrawal (mm) 

   Resolved               4            1   0.045  

     1-5               1            0 

    6-10              0            1 

   11-15              2            1  

      >20               0            1         

 

a Initial dose unknown for 1 subject 

(recurrence). 
b Low dose: bromocriptine <10mg/d, 

cabergoline </= 0.5mg/wk, 

pergolide 

   Medium dose: bromocriptine 10-

30mg/d, cabergoline 0.6-1.5mg/wk, 

pergolide  

   High dose: bromocriptine 

>30mg/d, cabergoline >1.5mg/wk, 

pergolide  
c Change in diameter unable to be 

calculated for 5 subjects due to 

initial MRI unavailability (3 

recurrence, 2 remission). 
d Initial prolactin level unknown for 1 

subject (remission). 

 

P Value Remission Recurrence 



• Remission rate was 58% for 

macroprolactinomas (vs. 55-64% in other two 

studies) 

• We did reproduce the findings about the 

significance of a negative MRI 

• Endocrine Society Guidelines are appropriately 

vague at this time 

Conclusions 
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