
Pegvisomant and cabergoline combination therapy in acromegaly

I. Bernabeu • C. Alvarez-Escolá • A. E. Paniagua •
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Abstract Combination with cabergoline may offer addi-

tional benefits to acromegalic patients on pegvisomant

monotherapy. We evaluated the safety and efficacy profile

of this combination and investigated the determinants of

response. An observational, retrospective, cross-sectional

study. Fourteen acromegalic patients (9 females), who

were partially resistant to somatostatin analogs and on

pegvisomant monotherapy. Cabergoline was added

because of the presence of persistent mildly increased IGF-

I. The mean follow-up time was 18.3 ± 10.4 months. The

efficacy and safety profile was assessed. The influence of

clinical and biochemical characteristics on treatment effi-

cacy was studied. IGF-I levels returned to normal in 4

patients (28%) at the end of the study. In addition, some

decline in IGF-I levels was observed in a further 5 patients.

The % IGF-I decreased from 158 ± 64% to 124 ± 44%

(p = 0.001). The average change in IGF-I was

-18 ± 27% (range -67 to ?24%). Lower baseline IGF-I

(p = 0.007), female gender (p = 0.013), lower body

weight (p = 0.031), and higher prolactin (PRL) levels

(p = 0.007) were associated with a better response to

combination therapy. There were no significant severe

adverse events. Significant tumour shrinkage was observed

in 1 patient. Combination therapy with pegvisomant and

cabergoline could provide better control of IGF-I in some

patients with acromegaly. Baseline IGF-I levels, female

gender, body weight, and PRL levels affect the response to

this combination therapy.
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Introduction

In acromegaly, selective resection of the adenoma by

transsphenoidal surgery is still the treatment of choice,

although adequate biochemical remission or cure is

achieved in only 60% of cases. As the pituitary radiation

effect is slow to develop and is accompanied by a high

occurrence of hypopituitarism, medical therapy is still

needed in a high percentage of acromegalic patients [1].

Long-acting somatostatin receptor ligands (SRL) are cur-

rently the first-line medical therapy in acromegaly, as they can

normalize insulin-like growth factor (IGF) I levels in approxi-

mately 50% of patients [2]. A more recent medical treatment for

acromegaly is the growth hormone (GH) receptor antagonist

pegvisomant (PEG), which can normalize IGF-I in 60–84% of

patients in clinical practice [3, 4]. PEG blocks the GH receptor

and thus prevents GH signaling. However, PEG does not sup-

press but rather enhances GH secretion—thus increasing GH

levels—and does not exert any inhibitory effect on tumoral

somatotrophs [5]. Although some studies have shown that PEG

treatment does not promote tumour growth [6–8], this continues

to be the main concern of this treatment modality [9]. A higher

risk of tumour growth has been described in patients with a

higher GH level during PEG treatment [8] and in those cases

with higher tumour GH expression [6]. PEG is expensive [10]

and requires daily parenteral administration. To overcome these

drawbacks, combination therapy using SRL and PEG (daily,

once or twice per week) has been proposed [11–14]. Combined

SRL and PEG is not more effective in terms of IGF-I control

than PEG monotherapy [3, 14], but it can offer some advantages

in control of tumour size, compliance, quality of life, and GH

levels [11–13, 15]. In any case, this combination is also

expensive and requires parenteral administration of both drugs.

Dopamine receptor agonists (DA) inhibit GH secretion

in acromegaly [16] and can exert an antiproliferative and

pro-apoptotic effect on pituitary tumour cells [17]. Ca-

bergoline (CAB) is an ergot-derived DA with a longer half-

life, better tolerability and higher efficacy than bromo-

criptine [18, 19]. Whether administered as adjuvant

monotherapy or as combined treatment with SRL, CAB

can normalize IGF-I in up to 50% of acromegalic patients

with baseline IGF-I lower than 150% of the upper limit of

normal (ULN) and can induce somatotroph tumour

shrinkage in some cases [20]. CAB is less expensive and

widely available, it can be administered orally, and it acts

directly on the pituitary adenoma. Combined treatment

with PEG and CAB is an attractive option, as the antise-

cretory and antiproliferative effects of CAB could com-

plement the action of PEG [16, 17] and may improve

biochemical and tumour control [20]. Experimental data

suggest that the response to CAB is preserved in acrome-

galic patients treated with PEG [21]. Furthermore, this

combination could enable the use of lower doses of PEG

and, therefore, reduce costs. In this regard, use of the

combination PEG and CAB does not appear to be excep-

tional in clinical practice, as 10% of acromegalic patients

included in the ACROSTUDY [3] were on this treatment.

However, there are no published studies on PEG and CAB

combination therapy. We retrospectively reviewed our

experience with this treatment modality to assess whether

its effect was similar to that described for the combination

of SRL and CAB [20]. We analyzed the safety and efficacy

profile of combined PEG and CAB and the determinants of

response (such as gender, age, previous pituitary radio-

therapy, prolactin (PRL) immunostaining, and baseline

levels of GH, IGF-I, and PRL).

Patients and methods

Seventeen acromegalic patients treated with PEG and CAB

between 2006 and 2010 were included in this study, which

was conducted at 5 university tertiary hospitals in Spain.

The ethics committee of each hospital approved the pro-

tocol, and all patients gave their written informed consent

before inclusion. All but 1 patient has been previously

described [6]. All the patients showed a partial response

[22] to maximum doses of long-acting SRL therapy, with

IGF-I levels at least 1.2-fold higher than the individual

ULN after a minimum of 6 months of treatment. Before the

advent of PEG, some patients had received prolonged

treatment with SRL despite showing only a partial

response. After SRL therapy, all cases had been on PEG

monotherapy for a mean of 40 ± 26 months, with a dose

ranging between 10 and 30 mg/day.

The main indication for adding CAB was mild but persis-

tent elevated IGF-I on PEG monotherapy. Only 3 cases were

treated with PEG at the maximum recommended dose of

30 mg/day; in the remaining cases, CAB was added as empiric

treatment to avoid increasing the dose of PEG. We included

only those cases in which treatment with PEG ? CAB was

administered under the following conditions: (1) CAB therapy

was initiated after[6 months of treatment with PEG mono-

therapy and without any change in the PEG dose during the

last 3 months; (2) follow-up was [3 months; and (3) there

was no change in PEG dose during treatment with PEG ?

CAB. Only 14 out of 17 patients met these criteria, therefore 3

patients were excluded. None had been treated with long-term

SRL for at least 6 months before CAB was added or during

combination therapy. Patients attended follow-up visits, and

the CAB dose was titrated according to criteria of the

attending physician. IGF-I and PRL levels were measured in

the hospital laboratories at baseline (precombination) and

during follow up. PRL was measured using a chemilumines-

cence assay (Immulite 2000 Kit, DPC, Los Angeles, Cali-

fornia, USA), as was IGF-I (Immulite, Euro/DPC, Gwynedd,
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UK), with intra- and interassay coefficients of variation of

2.3–3.9% and 3.7–8.1%, respectively. The IGF-I results from

the different hospitals were given as total IGF-I levels and

were also expressed as % IGF-I related to the individual ULN

for IGF-I [(IGF-I ng/ml)/(ULN IGF-I) 1009)] to ensure

standardized comparability values between centres.

We recorded clinical, biochemical, and tumour charac-

teristics during PEG treatment, before addition of CAB, and

regularly thereafter. Histopathology studies were reviewed

to record PRL immunostaining, when available. PRL and

IGF-I (expressed in ng/ml and as % of ULN) were recorded

at baseline, during, and at the end of follow-up. The relative

change in IGF-I level and the rate of IGF-I normalization

(IGF-I B100%) at any time and at the end of follow-up were

also recorded. Echocardiography and pituitary MRI studies

before and after combination treatment were reviewed to

evaluate changes in cardiac valve morphology and tumour

size. Safety was assessed by monitoring the serum concen-

trations of alkaline phosphatase, alanine aminotransferase

(ALT), aspartate aminotransferase (AST), g-glutamyltrans-

peptidase (g-GT), lactate dehydrogenase, total bilirubin, and

creatinine. Serum glucose and glycated haemoglobin A1c

(HbA1c) levels were also studied.

Statistical analysis

Data are shown as the mean ± SD (range), as absolute

values, or as percentages, where appropriate. For continu-

ous variables, normality was assessed using the Kol-

mogorov–Smirnov test, and logarithmic transformations

were applied as necessary to ensure a normal distribution.

The differences between groups in continuous variables

(age, weight, months on treatment and biochemical data)

were analyzed using Mann-Witney U test. The (two-sam-

ples) paired t test was used to compare initial and final

biochemical values (when the patients were compared with

themselves). For discontinuous variables, the Chi-squared

test or Fisher exact test was applied, as appropriate. A

multiple linear regression analysis using a stepwise method

(probability for entry B0.05, probability for removal

C0.10) for the introduction of independent variables was

applied to identify the main determinants of the decrease in

IGF-I. All analyses were performed using SPSS 16.0 for

Windows (SPSS Inc, Chicago, Illinois, USA), and p \ 0.05

was considered statistically significant.

Results

Patient characteristics

Fourteen patients were analyzed (Table 1). Mean age was

42 ± 8 years (range, 26–55) and the gender distribution

was 9 females and 5 males. Most cases had previously

undergone surgery (13/14, 93%). Immunohistochemical

studies were available in 7 patients, and only 3 showed

positive immunostaining for PRL. Eleven patients had been

treated with pituitary irradiation (78%). The average

interval between pituitary radiotherapy and PEG ? CAB

was 9.0 ± 6.4 years. All patients had been previously and

unsuccessfully treated with long-term SRL therapy for an

average of 49 ± 39 months (range, 6–96). After this

treatment, PEG monotherapy was administered in all cases

with a mean follow up of 40 ± 26 months (9–84). The

PEG dose was at least 20 mg/day or higher in 10 cases

(30 mg/day in 3 cases); the average PEG dose was 20.7 ±

6.8 mg/day and did not change at least in the 3 months

before the addition of CAB or during combination therapy.

The % IGF-I level for patients on PEG monotherapy was

abnormal in all cases, with a % IGF-I of 158 ± 64%

(108–234) (Table 2).

PRL levels before addition of CAB were normal in all

cases except 1 (case 7, Table 2), with a 20% increase above

the ULN. The initial dose of CAB was 1.16 ± 0.33

(0.75–2) mg/week and the final dose was 1.5 ± 0.7 (1–3)

mg/week. The mean follow-up time on combination ther-

apy was 18.3 ± 10.4 months (4–34).

Efficacy

The biochemical response is shown in Tables 1 and 2 and in

Fig. 1a/b. Four patients (28%) reached a normal % IGF-I at

the end of the study. Four additional patients (28%) nor-

malized % IGF-I at sometime during the follow-up. The %

IGF-I level decreased from 158 ± 64% at baseline to

124 ± 44% (p = 0.001) at the end of follow-up. The mean

IGF-I change was -18 ± 27.2% (range, -67 to ? 24%) at

the final visit. As a result of combination therapy, % IGF-I

decreased from baseline to the end of follow-up in 9 out of

14 cases (64%) (Table 2). In these 9 patients, the average

decrease in % IGF-I was -34 ± 18%. The time to nadir

IGF-I was highly variable, from 4 to 25 months (12 ± 7). In

patients not controlled with PEG 30 mg/day (cases 4, 6 and

8; Table 2), the decreases in % IGF-I were 38, 32, and 18%

respectively, reaching a final % IGF-I of 75, 110, and 118%.

The PRL level decreased significantly from 13.3 ± 9.1 at

baseline to 1.6 ± 2.7 at the end of the study (p = 0.003).

Factors associated with efficacy: baseline IGF-I,

gender, weight, and PRL levels

When we compared groups of patients who normalized and

who did not normalize final % IGF-I (Table 1), we did not

find any differences in clinical or biochemical character-

istics, in previous therapies, in the final dose of PEG or

CAB, or in the duration of combination therapy. Pituitary
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irradiation was not statistically associated with IGF-I nor-

malization (p = 0.505), the percentage change in % IGF-I

(p = 0.586), or nadir IGF-I during combination therapy

(p = 0.232). All patients whose IGF-I levels returned to

normal (cases 1, 2, 4 and 5; Table 2) during PEG ? CAB

combination therapy had previously been irradiated. The

IGF-I values did not return to normal in the 3 non-irradi-

ated patients (cases 3, 6 and 10; Table 2), however, a

change in IGF-I of -41.3, -31.9 and ?0.28%, respec-

tively, was observed.

Although baseline IGF-I levels were no different between

patients with normalized or uncontrolled IGF-I at the end of

the study, a positive correlation was observed between

baseline and final IGF-I expressed as both ng/ml (p = 0.007)

and % IGF-I (p = 0.012). In addition, all patients with nor-

mal IGF-I values at the final visit had baseline IGF-I levels

lower than 160% of the ULN (Table 2). Four patients (cases

5, 6, 8, and 11, Table 2) normalized % IGF during follow-up,

but not at the end of the study. This loss of biochemical

control of IGF-I, or escape phenomenon, was not associated

with any clinical or biochemical characteristics.

Table 1 shows clinical and biochemical characteristics,

previous therapy, and response to PEG ? CAB according to

gender. Baseline characteristics were similar, apart from a

significant difference in body weight between the 2 groups

(female 78 ± 10 kg and male 107 ± 19 kg, p = 0.009) and

a higher PRL concentration in females (19 ± 10 vs

9 ± 4 ng/ml, p = 0.039). The rate of final normalized IGF-I

did not vary according to gender (p = 0.221). However, the

average change in IGF-I from baseline to last follow-up visit

(Fig. 1) was greater in females than in males (–30.6 ± 21.5

and 4.6 ± 22% respectively, p = 0.014).

The final IGF-I normalization rate was not significantly

associated with baseline PRL (p = 0.066), however a

lower IGF-I nadir during CAB therapy was significantly

associated with higher baseline PRL levels (p = 0.001).

The response to treatment was better in those patients with

positive PRL immunostaining results showing a more

marked decrease in % IGF-I, lower final IGF-I and final

normalization of IGF-I. However, given the limited num-

ber of available pathological samples, it was not possible to

obtain a conclusion in this regard.

Table 1 Baseline clinical and biochemical characteristics and response to therapy with pegvisomant plus cabergoline

All IGF-I control Response by gender

Yes No p value Female Male p value

Baseline characteristics

Patients (no.) 14 4 10 – 9 5 –

Sex (F/M), n 9/5 4/0 5/5 0.221 – – –

Age at diagnosis (years) 42 ± 8 43 ± 7 42 ± 9 0.887 43 ± 9 41 ± 8 0.592

Weight (kg) 88 ± 19 75 ± 7 94 ± 20 0.066 78 ± 10 107 ± 19 0.009

Biochemical data before combination therapy

Baseline ‘‘pre-PEG’’ GH (ng/ml) 18.4 ± 44 3.25 ± 1.23 22.9 ± 49 0.163 24.78 ± 55.92 8.29 ± 11.72 0.535

Baseline IGF-I (ng/ml) 391 ± 164 330 ± 68 415 ± 187 0.572 443 ± 179 296 ± 75 0.096

Baseline % IGF-I (% ULN) 158 ± 64 130 ± 18 169 ± 93 0.357 175 ± 75 127 ± 21 0.109

Baseline PRL (ng/ml) 15 ± 9 23 ± 8 12 ± 8 0.066 19 ± 10 9 ± 4 0.039

Previous therapy

Surgery, n patients (n procedures) 13 (15) 4 (4) 9 (11) 1 8 (9) 5 (6) 1

Radiotherapy, n patients (n procedures) 11 (13) 4 (5) 7 (8) 0.505 7 (8) 4 (5) 1

Years from radiotherapy to

combination therapy

9.0 ± 6.4 7.7 ± 6.1 9.8 ± 7.1 0.880 6.0 ± 6.0 12.0 ± 5.9 0.306

Combination therapy

PEG dose on combination

therapy mg/day

20.7 ± 6.8 21.2 ± 6.3 20.5 ± 7.2 0.942 21.7 ± 5.6 19.0 ± 9.0 0.582

(mg/kg/day) (0.24 ± 0.09) (0.29 ± 0.09) (0.23 ± 0.10) 0.396 (0.28 ± 0.08) (0.19 ± 0.11) 0.072

Final cabergoline dose 1.5 ± 0.7 1.2 ± 0.5 1.6 ± 0.8 0.347 1.5 ± 0.8 1.6 ± 0.6 0.657

Months on combined treatment 18.3 ± 10.4 23 ± 9 16 ± 11 0.228 19 ± 10 16 ± 13 0.285

Final IGF-1 (ng/ml) 294 ± 114 166 ± 25 346 ± 91 0.005 291 ± 141 300 ± 51 0.641

Final % IGF-I (% ULN) 124 ± 44 71 ± 20 145 ± 31 0.005 120 ± 55 130 ± 18 0.739

% IGF-I decrease baseline/

end of follow-up

-

18.0 ± 27.2

-

44.5 ± 18.2

-7.4 ± 22.8 0.024 -30.6 ± 21.5 4.6 ± 22.0 0.014
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In an attempt to clarify the relationships between gen-

der, weight, and PRL levels, we performed a stepwise

analysis including decline in IGF-I as the dependent vari-

able and gender, weight, and baseline PRL as independent

variables (R2 = 0.414; p = 0.013). Although the stepwise

method showed that the main determinant for decline in

IGF-I was gender (beta 35.2; p = 0.013), the small sample

size of our population precludes us from establishing a

definitive conclusion in this regard.

Adverse events and treatment outcome

There were no relevant adverse events associated with

combined treatment. Liver function test results remained

unchanged except for 2 cases with slight and self-limiting

increased g-GT (\29 ULN). Metabolic control in 3 dia-

betic patients was unchanged. An echocardiographic study

performed during combined treatment was normal in 8 out

of 12 cases. In the remaining 4 patients, who had previ-

ously known heart disease (mild left ventricular hypertro-

phy, diastolic dysfunction, and established heart valve

disease), echocardiography findings remained unchanged.

Pituitary magnetic resonance imaging (MRI) was per-

formed at baseline, yearly thereafter, and/or at the end of

the study in those cases followed for at least 9 months.

There was no change in 9 pituitary MRI studies and, in an

additional case, previously reported [6], PEG ? CAB and

Table 2 Baseline and evolution for each patient: IGF-I normalization, change in % IGF-I and outcome

Baseline characteristics Pegvisomant ? cabergoline Outcome

Case Gender/

Age

Surgery/

RDT

Months on

previous

PEG

Baseline%

IGF-I

Baseline

PRL

(ng/ml)

mg/day (mg/

kg/day) PEG

Months

follow up

Final CAB

dose mg/

week

Final %

IGF-I

% IGF-I

change

1 F/49 Yes/Yes 18 127 16 20 (0.25) 26 1.00 42 -66.98 1

2 F/40 Yes/Yes 13 156 22 15 (0.19) 14 1.00 79 -49.29 1

3 F/51 Yes/No 21 345 1 20 (0.26) 4 3.00 203 -41.30 2

4 F/45 Yes/Yes 33 121 20 30 (0.39) 5 2.00 75 -37.89 1

5 F/29 Yes/Yes 23 234 26 20 (0.23) 9 1.00 155 -33.64 3

6 M/43 Yes/No 30 162 13 30 (0.35) 30 1.75 110 -31.90 1

7 F/72 Yes/Yes 31 116 35 20 (0.31) 34 1.00 88 -23.94 1

8 F/57 Yes/Yes 30 145 19 30 (0.32) 14 2.50 119 -18.30 1

9 F/40 Yes/Yes 9 199 11 15 (0.19) 16 1.00 191 -4.01 2

10 F/50 No/No 45 131 24 25 (0.39) 34 1.00 131 0.28 3

11 M/50 Yes/Yes 54 116 14 25 (0.23) 30 1.00 118 1.81 3

12 M/43 Yes/Yes 84 125 7 10 (0.11) 5 2.25 140 11.98 4

13 M/58 Yes/Yes 80 108 5 10 (0.08) 4 1.00 127 17.47 4

14 M/69 Yes/Yes 84 125 5 20 (0.17) 9 2.00 155 23.68 4

F Female, M male, RDT pituitary irradiation

Outcome: 1, continued on combined treatment; 2, continued with PEG dose adjustment; 3, discontinued to PEG ? SRL; 4, discontinued to PEG

monotherapy with dose adjustment
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Fig. 1 % IGF-I evolution (a) and percentage of change of IGF-I level

(b) during combination therapy with pegvisomant and cabergoline

for each individual patient (Female: blue dot lines and blue bars;

Male: brown lines and bars)
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pituitary irradiation were followed by a significant reduc-

tion ([20%) in tumour size.

At the end of the study, 8 patients continued with

PEG ? CAB and the dose of PEG was adjusted in 2 of

them; 3 switched to PEG monotherapy with a dose

adjustment and 3 switched to the combination of PEG and

SRL (Table 2).

Discussion

We studied a small group of patients whose acromegaly

was not controlled with various other treatments (including

high-dose PEG monotherapy in 3 cases). Our main finding

was that PEG ? CAB normalized IGF-I levels in 4 out of

14 acromegalic patients (28%) and decreased IGF-I in 9

out of 14 patients (64%). Although IGF-I changes must

always be interpreted with caution, we consider this finding

clinically valuable. A better response to PEG ? CAB was

associated with baseline IGF levels (not higher than 160%

above the ULN), female gender, lower body weight, and

higher baseline PRL concentrations.

Most patients included in this study had been treated with

pituitary irradiation; consequently, it is impossible to exclude

some effect of radiotherapy in our results. However, radio-

therapy was not statistically associated with IGF-I normali-

zation, the change in % IGF-I or nadir IGF-I. The effect of

pituitary irradiation is slow, requiring a long latency time to

remission [23], and seems unlike to be related with IGF-I

changes during the short follow-up of this study. Furthermore,

in 2 out of 3 non-irradiated patients, IGF-I showed a decrease

higher than 30%. As this was an observational study con-

ducted in a clinical setting, it was unfeasible to perform a trial

of CAB discontinuation in order to totally exclude an effect of

previous radiotherapy on the results of combined treatment.

DA inhibit GH secretion in acromegaly [16] and exert

an antiproliferative and pro-apoptotic effect on pituitary

tumour cells [17]. The usefulness of CAB in the adjuvant

postsurgical treatment of acromegaly, either alone or in

combination with SRL, has been subject to debate [24],

although some studies have shown long-term efficacy [19,

20, 25], and even remission of acromegaly [26].

In this study, the response to CAB therapy when com-

bined with PEG was similar to, although somewhat less

effective than, that reported in combination with SRL [20]:

in patients not controlled with SRL, combining CAB with

SRL led to a mean decrease of 30% in IGF-I levels, with

normalization of IGF-I in 52% of cases [20].

To our knowledge, no previously published studies have

analyzed PEG ? CAB combination therapy in acromegaly

patients. A cross-sectional study performed in a small

group of PEG-treated acromegalic patients showed a

decrease in GH level of[30% in 4 out of 9 patients after a

single acute dose of CAB, suggesting that response to CAB

is preserved under PEG therapy [21]. Only an unpublished

study [27] has shown a higher IGF-I normalization rate

with PEG ? CAB (68%) than with PEG (10 mg/day fixed-

dose) in monotherapy (26%).

We found that baseline IGF levels not higher than 160%

above the ULN were associated with a better response to

therapy. In this regard, a better response to CAB mono-

therapy and the combination of CAB and SRL has previously

been associated with baseline IGF-I levels lower than 150%

ULN [20]. We also found that female gender, lower body

weight, and higher baseline PRL concentrations were asso-

ciated with a better response to PEG ? CAB. Although

multiple regression analysis identified gender as the main

determinant of the decrease in IGF-I level, the small sample

size prevents us from considering this result as definitive.

Gender and weight are probably closely related. To our

knowledge, there are no previous reports of a better response

to CAB in females, although this association has not been

specifically evaluated [19, 20, 25, 28, 29]. Hypothetically,

sexual dimorphism in GH secretion and in somatotroph axis

regulation [30] could be associated with this better response

to PEG ? CAB observed in females. This is particularly

interesting, as women have a worse response to PEG [4] and

therefore require higher PEG doses to achieve the same

effect on IGF-I control [31].

Finally, the predictive value of PRL cosecretion on the

efficacy of DA in patients with acromegaly has been

widely studied, with frequently discordant results sup-

porting this association [19, 32, 33] or not [24, 28, 29, 34].

We observed a relationship between baseline PRL levels

and IGF-I response, as patients with normal-high PRL

levels had a lower IGF-I nadir during combined treatment.

Although a positive PRL immunostaining result was

associated with better response to treatment, it was not

possible to draw definitive conclusions, because only 7

immunohistopathology studies were available.

PEG ? CAB was generally well tolerated. Most adverse

effects were self-limiting and did not require specific

treatment. Abnormal liver function test results were clini-

cally irrelevant and their prevalence was not higher than

that reported for PEG monotherapy, in contrast to the

higher risk described during combined treatment with PEG

and SRL [11, 12]. Echocardiographic studies were

unchanged and pituitary MRI did not reveal tumour growth

in any case, showing a significant shrinkage in one case.

Although our study has some limitations, as the design

is retrospective and observational and the sample is small,

the results are very interesting in the clinical practice set-

ting. We show that PEG ? CAB is an effective option that

allows better control of IGF-I hypersecretion in [50% of

acromegalic patients on PEG monotherapy, including

patients not controlled with maximum PEG doses. Further
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prospective and larger-scale studies will be necessary to

confirm the efficacy of this treatment modality and to

assess its potential economic benefit. This combination

could make it possible to use lower doses of PEG—thus

reducing cost—and provide better tumour control.
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