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Introduction

Dopamine agonists (DA) represent first‑line therapy for 
the treatment of  prolactinomas. Among the available DA, 
cabergoline is preferentially used due to its higher efficacy, 
better tolerability, and favorable pharmacokinetic profile. 
Cabergoline usage in a dose ranging from 0.5‑2.0 mg/week 
normalizes serum prolactin and achieves significant tumor 
shrinkage in most of  the prolactinoma cases.[1,2] However, 
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drug treatment duration is long lasting, varying from few 
years to ongoing drug therapy. There have been concerns 
regarding the safety of  ongoing long‑term cabergoline 
therapy.

Zanettini et  al. reported 28.6% prevalence of  cardiac 
valvular regurgitation (moderate to severe) in patients with 
Parkinson’s disease (PD) receiving cabergoline. Notably, 
affected patients were exposed to higher cumulative 
dose, suggesting a dose‑response relationship.[2] Due 
to serotonin subtype  2B  (5‑HT2B) agonist activity, 
cabergoline may cause inappropriate proliferation of  
valvular endothelial cells and subvalvular apparatus. 
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Cabergoline associated cardiac valvulopathy  (CAV) 
presents as triad of  valvular regurgitation, along with 
restricted and thickened valve.[1,2]

For safety concern, the European medicines agency and 
the UK medicines and healthcare products regulatory 
agency recommend that patients receiving cabergoline for 
prolactinomas should undergo a baseline two‑dimensional 
echocardiography  (2D echo) and a repeat study at 
3–6 months initially, and at 6–12‑month intervals thereafter.[3] 
Whereas the endocrine society guideline suggests that 2D 
echo may be required for those on high‑dose cabergoline 
therapy (>3 mg/week).[4]

Over  20 studies  (5–27) have examined the frequency 
of  valvular heart disease  (VHD) in patients receiving 
cabergoline for prolactinomas. None of  them (except one) 
have reported a higher frequency of  significant valvular 
regurgitation, in cabergoline exposed prolactinoma patients 
as compared to healthy controls. There is scanty literature 
on this subject from the Indian subcontinent. Hence, a 
cross‑sectional study to look for the proposed association 
was planned in our patient cohort.

Materials and Methods

The study was cross‑sectional and was approved by 
institutional review board.

Patients
Medical records (2005–2015) of  patients diagnosed with 
prolactinoma were reviewed. Diagnosis of  prolactinoma 
was based on elevated serum prolactin and visualization 
of  pituitary adenoma on magnetic resonance imaging. 
Prolactinoma patients receiving ongoing cabergoline 
treatment  (>12  months) were identified and recalled. 
Patients with known VHD, carcinoid syndrome, 
history of  use of  additional drugs associated with 
cardiac valvulopathy  (ergotamine, methysergide, 
fenfluramine, or dexfenfluramine) and co‑secretory 
pituitary adenomas  (prolactin and growth hormone/
adrenocorticotropic hormone) were excluded from this 
study. Patients meeting the inclusion criteria underwent 
2D echo study. The cumulative dose of  cabergoline was 
recorded.

Echocardiographic measurements
Echocardiography studies were performed by an experienced 
cardiologist, using a Philips iE33 System (Philips Medical 
Systems, Bothell, WA, USA), equipped with a phased‑array 
transducer (5–1 MHz). ProSolv CardioVascular Analyzer 
software version  3.5  (Mount International Ultrasound 
Services Ltd, The Glenmore Centre, Gloucester, UK) 

was used for reporting, frame‑by‑frame analysis, and 
quantification of  the lesions.

2D echo and color Doppler were performed according 
to the recommendations of  the American Society 
of  Echocardiography and the European Association 
of  Echocardiography, using a standardized protocol. 
Assessment included the evaluation of  function and 
morphology of  cardiac valves. Valvular regurgitation 
was graded as absent/trace  (Grade  0), mild  (Grade  1), 
moderate  (Grade 2), or severe  (Grade 3) using multiple 
parameters. Moderate or severe valvular regurgitation 
was considered clinically significant dysfunction. Valve 
leaflet mobility, thickness  (>0·5  cm is significant), and 
calcification were noted. In addition, thickening of  the 
chordae tendineae was also recorded.

Results

Hundred prolactinoma cases (81 macroprolactinoma and 
19 microprolactinoma) were included in the study. Among 
macroprolactinomas, there were 42 females and 39 males, 
whereas all the microprolactinoma cases were females. 
The mean age at presentation was 33.9 ± 9.0 years (range: 
16–58  years). The mean duration of  treatment was 
53.11  ±  43.15  months  (range: 12–155  months). The 
mean cumulative dose was 308.6 ± 290.2 mg (range: 26–
1196 mg; interquartile range: 104–416 mg). Mild mitral 
regurgitation (MR) was present in one patient (cumulative 
cabergoline dose 104 mg). Mild tricuspid regurgitation (TR) 
was present in another two patients (cumulative cabergoline 
dose 52  mg and 104  mg). Aortic and pulmonary valve 
functioning was normal in all cases. There were no cases 
of  significant valvular regurgitation (moderate to severe, 
Grade  3–4). None of  the patients had morphological 
abnormalities such as thickening, calcification, and 
restricted mobility of  any of  the cardiac valves.

Discussion

In our cohort of  prolactinoma patients on cabergoline (mean 
cumulative dose: 308 mg) treatment, clinically significant 
cardiac valvulopathy was absent.

Our results are in accordance to the previously published 
studies [Tables 1 and 2]. Approximately, 2000 prolactinoma 
patients on cabergoline  (cumulative dose‑mean: 152–
465  mg, range: 15–3385  mg) have been studied for 
cardiac valvulopathy.[5‑27] None of  the studies except 
one[10] have reported a higher prevalence of  significant 
valvular regurgitation in cabergoline exposed prolactinoma 
patients compared to controls. In the study described 
by Colao et  al.,[10] cabergoline exposed prolactinoma 



Khare, et al.: Cardiac safety of cabergoline in prolactinoma

Indian Journal of Endocrinology and Metabolism / Jan‑Feb 2017 / Vol 21 | Issue 1156

Ta
bl
e 
1:
 L
ite
ra
tu
re
 o
n 
va
lv
ul
ar
 a
bn

or
m
al
iti
es
 in
 p
ro
la
ct
in
om

a 
pa
tie
nt
s 
on

 c
ab
er
go

lin
e 
(s
tu
di
es
 w
ith

 c
on

tr
ol
s)

S
ub

je
ct
s/
co
nt
ro
ls

A
ge

 
(y
ea
rs
)

D
ur

at
io

n 
of

 C
B

G
 

ex
po

su
re
 (m

on
th
s)
, 

m
ea

n±
S

D

C
um

ul
at
iv
e 
do

se
 (m

g)
, 

m
ea
n±

S
D
 (r
an
ge
)

2D
 e
ch
o 
fin

di
ng

s
D

iff
er

en
ce

 in
 r

eg
ur

gi
ta

tio
n 

be
tw

ee
n 

pa
tie

nt
s 

an
d 

co
nt

ro
ls

O
th

er
 v

al
ve

 
ab

no
rm

al
iti

es
G
ra
de
 3
/4

G
ra
de
 1
/2

Bo
ga

zz
i e

t a
l.[5

]
10

0/
10

0
41

±1
3

67
±3

9
27

9±
30

1 
(1

5–
13

27
)

N
S

N
S

‑
Ka

rs
 e

t a
l.[6

]
78

 (4
7 

C
B

G
)/

78
47

±1
.4

62
.4

±4
.8

36
3±

55
 (2

4-
17

68
)

N
S

M
ild

 T
R

: S
ig

ni
fic

an
t

AV
 c

al
ci

fic
at

io
n*

W
ak

il 
et

 a
l.[7

]
44

/
56

6
41

.8
±1

3.
2

44
.8

31
1

N
S

M
ild

 T
R,

 m
ild

 P
R

: S
ig

ni
fic

an
t

‑
La

nc
el

lo
tt

i e
t a

l.[8
]

10
2/

51
51

±1
4

M
ed

ia
n 

79
 (1

2-
22

8)
M

ed
ia

n 
20

4 
(1

8-
17

18
)

N
S

N
S

M
V 

le
afl

et
 th

ic
ke

ni
ng

†

M
VT

a*
Va

lle
tt

e 
et

 a
l.[9

]
70

/
70

44
±1

3
55

±2
2 

(1
2-

90
)

28
2±

27
1 

(2
5-

12
48

)
N

S
N

S
‑

C
ol

ao
 e

t a
l.[1

0]
50

/
50

36
.5

±1
0.

5
81

±3
7 

(1
6-

25
0)

41
4±

39
0 

(3
2-

19
38

)
M

od
er

at
e 

TR
: S

ig
ni

fic
an

t
N

S
W

id
e 

TV
 te

th
er

in
g 

ar
ea

*

H
er

rin
g 

et
 a

l.[1
1]

50
/

50
51

±2
.2

79
±6

 (1
2-

15
6)

44
3±

53
 (5

2-
18

72
)

N
S

N
S

Va
lv

ul
ar

 th
ic

ke
ni

ng
†

M
VT

a 
an

d 
he

ig
ht

†

Ta
n 

et
 a

l.[1
2]

72
/

72
36

 (5
3/

19
)

53
 (2

6-
96

)
12

6 
(5

8-
25

8)
N

S
N

S
‑

N
ac

ht
ig

al
l e

t a
l.[1

3]
10

0/
10

0
44

±1
3

48
 (S

EM
 4

)
25

3±
52

N
S

N
Sϕ

‑
La

fe
be

r e
t a

l.[1
4]

94
 h

yp
er

pr
ol

ac
tin

em
ia

, 
25

 C
B

G
 fo

r 
ot

he
r 

pi
tu

ita
ry

 tu
m

ou
rs

/1
15

50
±1

4.
7

M
ed

ia
n 

11
5 

(7
-5

51
)

M
ed

ia
n 

27
7 

(1
6-

33
85

)
N

S
N

S
M

VT
a†

Bo
gu

sz
ew

sk
i e

t a
l.[1

5]
51

 C
B

G
, 1

9 
B

R
C

/
59

42
.3

±1
3.

5
37

.8
±2

1.
3 

(1
2.

2-
52

.1
)

23
8.

7±
24

2.
5 

(1
6.

0-
1,

28
6.

8)
N

S
Tr

ac
e 

TR
, t

ra
ce

 M
R,

 m
ild

 T
R

: 
Si

gn
ifi

ca
nt

N
o 

ca
lc

ifi
ca

tio
n

M
V 

le
afl

et
 th

ic
ke

ni
ng

†

M
VT

a*
El

en
ko

va
 e

t a
l.[1

6]
10

3 
C

B
G

, 5
5 

B
R

C
74

 n
aï

ve
/1

02
 c

on
tr

ol
s

38
.6

±9
.9

3
46

.5
±2

7.
6

17
3.

9 
(2

4-
13

22
)

N
S

N
S

H
ig

he
r v

al
vu

la
r fi

br
os

is
*

H
al

pe
rin

 e
t a

l.[1
7]

62
 C

B
G

, 2
1 

B
R

C
/

58
37

.1
 (1

0.
6)

51
.2

±4
2 

(3
-1

91
.2

5)
21

6.
2±

30
6 

(1
2-

17
41

)
N

S
M

ild
 T

R
: S

ig
ni

fic
an

t
Le

afl
et

 th
ic

ke
ni

ng
 a

nd
 

M
VT

a†

C
ór

do
ba

‑S
or

ia
no

 
et

 a
l.[1

8]
32

/
32

46
.6

8±
12

.5
46

 (3
0-

96
)

15
8 

(6
3-

36
3)

N
S

N
S

M
VT

a†

Ar
re

st
ia

 e
t a

l.[1
9]

22
/

22
41

±1
6

45
.2

 (8
.1

-1
08

.2
)

10
2.

8 
(1

6.
2-

19
61

.6
)

N
S

N
S

Va
lv

ul
ar

 fi
br

os
is

†

Av
er

ag
e 

th
ic

kn
es

s 
of

 
M

V†

C
or

re
la

tio
n 

be
tw

ee
n 

cu
m

ul
at

iv
e 

do
se

 o
f C

B
G

 
an

d 
M

V 
th

ic
kn

es
s*

M
VT

a†

N
o 

th
ic

ke
ni

ng
 o

f o
th

er
 

le
afl

et
s

*S
ig

ni
fic

an
t, 

† N
S,

 ϕ O
ve

ra
ll 

di
ff

er
en

ce
 b

et
w

ee
n 

pa
tie

nt
s 

an
d 

co
nt

ro
ls

 w
as

 N
S 

bu
t f

em
al

e 
pa

tie
nt

s 
ha

d 
si

gn
ifi

ca
nt

ly
 h

ig
he

r m
ild

 T
R 

th
an

 fe
m

al
e 

co
nt

ro
ls

, a
nd

 m
al

e 
pa

tie
nt

s 
ha

d 
si

gn
ifi

ca
nt

ly
 m

or
e 

tr
ac

e 
TR

 th
an

 m
al

e 
co

nt
ro

ls
. 

2D
 e

ch
o:

 T
w

o‑
di

m
en

si
on

al
 e

ch
oc

ar
di

og
ra

ph
y,

 S
D

: S
ta

nd
ar

d 
de

vi
at

io
n,

 S
EM

: S
ta

nd
ar

d 
er

ro
r o

f m
ea

n,
 C

B
G

: C
ab

er
go

lin
e,

 M
V:

 M
itr

al
 v

al
ve

, T
V:

 T
ric

us
pi

d 
va

lv
e,

 A
V:

 A
or

tic
 v

al
ve

, M
R

: M
itr

al
 re

gu
rg

ita
tio

n,
 T

R
: T

ric
us

pi
d 

re
gu

rg
ita

tio
n,

 P
R

: P
ul

m
on

ar
y 

re
gu

rg
ita

tio
n,

 M
VT

a:
 M

itr
al

 v
al

ve
 te

nt
in

g 
ar

ea
, N

S:
 N

on
si

gn
ifi

ca
nt

, B
R

C
: B

ro
m

oc
rip

tin
e



Khare, et al.: Cardiac safety of cabergoline in prolactinoma

Indian Journal of Endocrinology and Metabolism / Jan‑Feb 2017 / Vol 21 | Issue 1 157

patients had significantly higher prevalence of  moderate 
TR  (54%) than healthy controls  (0%). Patients treated 
with a higher cumulative dose  (>280  mg) had higher 
prevalence of  moderate TR  (72%) than those treated 
with a lower dose  (36%)  (P = 0.023). These finding of  
this group have been distinctly unique and have not 
been replicated by other studies. Further Colao et al. in 
a prospective study of  40 patients followed over 5 years 
did not found any significant valvular lesions. Wakil 
et  al.  (mean cumulative cabergoline exposure 311  mg) 
reported significantly higher mild TR (11.36%) and mild 
pulmonary regurgitation  (PR)  (2.27%) in cabergoline 
exposed prolactinoma patients compared to controls. 
Few other studies as shown in Table  1, have reported 
significantly higher prevalence of  mild TR, mild PR, trace 
MR. Clinical relevance of  increased prevalence of  these 
nonsignificant valve diseases is not clear.

Most studies have focused on the prevalence of  any valvular 
lesion as detected by 2D echo, without distinguishing 
morphological changes of  CAV. Only two cases of  
morphologically proven CAV are reported in literature. 
Cawood et al., reported a case study of  a 59‑year‑old man 
with prolactinoma, on cabergoline therapy  (cumulative 
dose of  252 mg over 3·5 years). This patient had severe 
MR associated with thickening of  valve due to a fibrous 
proliferation (proven on histopathology). Moreover, this 
patient had a baseline normal 2D echo at the time of  
initiating cabergoline.[28] Another case reported by Gu 
et  al. had moderate MR associated with restriction of  
the posterior mitral leaflet and thickening of  the tips of  
both leaflets and the chordae, but with no commissural 
fusion. These appearances were consistent with CAV as 
well.[21] Hence, it is important to take into account the 
morphological features. Notably, none of  the patients 

Table 2: Literature on valvular abnormalities in prolactinoma patients on cabergoline (studies without controls)
Subjects/
controls

Age 
(years)

Months 
(mean±SD)

Cumulative dose 
(mg), mean±SD 

(range)

2D echo findings
Valvular regurgitation Other valve 

abnormalitiesGrade 3/4 Grade 1/2
Devin et al.[20] 45/0 41±10 39±29 145.7±220.8 None Mild MR: 1/45 Focal AV 

thickening: 1/45
MV thickening: 
1/45

Gu et al.[21] 40/0
Group A:
investigator 
told cases, 
not on CBG
Group B: 
told cases 
were on 
CBG

49.3±9.6 119.3±52.8 Only CBG 465±561, 
CBG 822±1442 mg, and 

BRC 8793±9191 mg

Moderate MR 
2.5% of CBG
Severe 
regurgitation none

Mild lesions 
reported 
significantly 
more by Group 
B (operator 
bias)

‑

Yarman 
et al.[22]

22/0 61 155 None None ‑

Delgado 
et al.[23]

Prospective 
2 years

45/0 48±1.8 86.4±4.8 401±55 Change in 
regurgitation NS

Change in 
regurgitation 
NS

Increased AV 
calcifications*

Dharshini 
et al.[24]

45/0 48 (median) 104 mg (median) None Mild 
regurgitation 
in 26.6%

‑

Auriemma 
et al.[25]

Prospective 
5 years

40/0 38.7±12.5 60 149 (48-1260) None No significant 
change in 
valve status 
over 5 years

‑

Drake et al.[26] 601 CBG 
alone, 110 
CBG+BRC, 
32 BRC/0

42 (34-52) NA 152 (50-348) Moderate lesions 
in 2.7% on CBG
No severe lesions

None 1.7% thickening, 
calcification, 
or restricted 
mobility; all 
moderate, none 
severe

Caputo 
et al. (2015)[27]

40/0 44.1±12.8 71.2±66.2 (12-352) 391.3±532.7 (32-3272) None None Valvular 
thickening: 13%

Our study 100/0 33.9±9.0 53.11±43.15 (12-155) 308.6±290.2 (26-1196) None Mild TR: 2
Mild MR: 1

No thickening, 
calcification, 
restricted mobility

*Significant. 2D echo: Two‑dimensional echocardiography, SD: Standard deviation, CBG: Cabergoline, BRC: Bromocriptine, MV: Mitral valve, AV: Aortic valve, MR: Mitral 
regurgitation, TR: Tricuspid regurgitation, NS: Nonsignificant, NA: Not available
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from our cohort had morphological abnormalities such as 
thickening, calcification, and restricted mobility of  any of  
the cardiac valve. Few studies have reported significantly 
higher prevalence of  valvular abnormalities such as valve 
calcification,[7,18] higher tricuspid valve tethering area,[11] and 
higher mitral valve tenting area.[9,19] Implications of  such 
findings need to prove by larger prospective studies with 
higher cumulative doses.

Overall normal 2D echo finding in carbergoline treated 
prolactinoma patients is plausible as, most of  the 
prolactinoma patients are on ~1–2 mg/week cabergoline. 
To extrapolate, it will take >30 years to reach a cumulative 
cabergoline dose of  3000 mg, a dose after at which cardiac 
valvulopathy is reported in PD patients. Cabergoline is 
a relatively recent drug in prolactinoma management. 
Long‑term follow‑up of  these patients when they reach 
comparable cumulative dose exposure as that of  PD 
will help in addressing CAV in prolactinoma patients. 
Large prospective controlled studies are required to make 
evidence‑based recommendations.

A limited number of  patients, retrospective study design, 
and lack of  control arm can be considered as limitations of  
our study. However, as none of  the subjects had significant 
valve disease, the lack of  control arm is unlikely to have 
altered the results.

Conclusion

Cabergoline appears to be safe in patients with prolactinoma 
up to the cumulative dose of  ~300 mg. The screening for 
valvulopathy should be restricted to those with higher 
cumulative cabergoline exposure.
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