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ABSTRACT 
 
Pegvisomant, an inhibitor of growth hormone (GH) receptor, appeared as the best 
treatment for acromegaly. The objective of this study was to determine the efficacy 
and safety of pegvisomant in the treatment of acromegaly. A systematic review of 
randomized clinical trials was performed in the Brazilian Cochrane Center. 
Inclusion criteria included randomized controlled trials (RCTs); participants: 
patients with acromegaly; intervention: pegvisomant; comparison: other drug or 
placebo; types of outcomes: changes in IGF-1 and growth hormone; clinical and 
metabolic improvement; adverse effects; quality of life; exclusion criteria: clinical 
trials that did not meet the inclusion criteria. All searches conducted were without 
restriction language or dates. Search strategy:- electronic: Lilacs, Medline, 
PubMed, and Cochrane Central Library. The five studies included in this systematic 
review provide data for twenty-one analysis. No metanalysis was possible. The 
four comparisons performed with pegvisomant were pegvisomant versus placebo, 
pegvisomant versus somatostatin analog, pegvisomant versus the combination of 
pegvisomant + somatostatin analog and the combination of pegvisomant + 
somatostatin analog versus somatostatin analog. The most frequent outcome was 
normalization of IGF-1. The single outcome was positive changes in bone 
metabolism with the use of pegvisomant. The other outcomes aim at the quality of 
life and adverse events. Pegvisomant was effective and safe in reducing clinical 
manifestations and normalizing laboratory abnormalities of acromegaly alone or 
in combination with other drugs. 
 
Key words: Acromegaly, pegvisomant, growth hormone, insulin-like growth 
factor I, osteocalcin. 
 
Abbreviations: GH, Growth hormone; IGF-1, insulin-like growth factor; ULN, upper limit of the 
normal; SA, somatostatin analog; Peg, pegvisomant; RCTs, randomized controlled trials; LILACS, Latin 
American and Caribbean health science literature database; Medline, medical literature analysis and 
retrieval system online; Pubmed / NCBI, national center for biotechnology information; CI, confidence 
interval; NNT, number needed to treat; NNH, number needed to harm; PICP, 
carboxiterminalpropeptide of type I procollagen; NTx, n-telopeptides of type I collagen; IGF-3, insulin-
like growth factor binding protein 3; Plac, Placebo; RR, relative risk; RD, risk difference; EUROQoL, 
acromegaly quality of life questionnaire; GPOS, German pegvisomant observational study; NETAG, 
North East treatment advisory group. 

 
 
INTRODUCTION 
 
Acromegaly 
 
Acromegaly is a clinical syndrome resulting from increased 
secretion of growth hormone (GH), with or without 
pituitary adenoma. The diagnosis of acromegaly is built on 
clinical signs and symptoms, imaging (X-rays, CT scan or 

MRI) showing pituitary adenoma and serum concentrations 
of insulin-like growth factor 1 (IGF-1) one to three times 
the upper limit of the normal (ULN) rate. Although GH may 
have independent local effects, the majority of the somatic 
and metabolic effects of GH take place through the liver or 
local tissue production of IGF-1 (Ohlsson et al., 1998). GH  
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promotes bone development and its linear somatotrophic 
effects occur in part by stimulating the production of IGF-1. 
The IGF-1, produced primarily by the liver, circulates 
throughout the body, while the IGF-1 produced in the 
cartilage acts as a paracrine-autocrine growth factor. GH 
has anabolic and lipolytic effects and induces insulin 
resistance. The cardinal clinical features of acromegaly are 
bone growth leading to phenotypic characteristics and 
acceleration of acromegalic osteoarthritis (Melmed, 1990) 
Clinical manifestations due to excessive concentrations of 
GH and IGF-1 are cardiovascular, cerebrovascular, 
respiratory and metabolic (Melmed et al., 1998; Harris, 
1996; Giustina et al., 2000). The GH opposes the effects of 
insulin in the metabolism of carbohydrates (Clemmons, 
2004) and glucose intolerance and diabetes mellitus are 
frequent complications reported in patients with 
acromegaly (Ezzat et al., 1994; Barrande et al., 2000; 
Mestron et al., 2004; Kreze et al., 2001; Fukuda et al., 2001). 

So far, there are three main treatments for patients with 
acromegaly: surgery, radiation, and drugs. The surgery can 
cure acromegaly when removing the tumor completely, 
however, this is not always possible, especially if the tumor 
is large. The surgery solves 90% of cases of microadenomas 
and less than 50% of cases in macroadenomas (Sheppard, 
2003). 

Many patients with acromegaly have macroadenomas 
and need complementary treatment. Radiation therapy can 
decrease the secretion of GH but can take years to reduce 
the significant levels of the hormone, and can induce 
hypopituitarism since that radiates throughout the 
pituitary gland.  

Pharmacological treatment is effective during his 
administration, but not able to induce a permanent cure. 
There are several drugs. The first drug used was 
somatostatin through subcutaneous applications three 
times a day. Later the same analogs with new technology 
began to have long-acting (octreotide LAR and lanreotide 
SR) that can be applied every seven or 28 days. The action 
in acromegaly is to inhibit the secretion of GH by activating 
receptors. There are five subtypes of somatostatin 
receptors, and the action of the analogs does not have the 
same power on all them, this is the reason why there are 
cases of acromegaly that respond poorly to therapy with 
somatostatin analogs (SA) (Freda, 2002).  The decrease in 
GH levels and normalization of IGF-1 in patients with 
acromegaly improves glucose homeostasis. SA alter glucose 
homeostasis by inhibiting GH and insulin secretion (Bertoli 
et al., 1998;  Ronchi  et al., 2002; Parkinson  et al., 2002; 
Baldelli et al., 2003; Quabbe and Plockinger, 1989). The 
action of SA outside the pituitary, particularly in the 
gastrointestinal tract, leads to many undesirable effects in 
patients with acromegaly (Lacranjan and Atkinson, 1999). 
Somatostatin has a complex effect on the neuroendocrine 
regulation of the gastrointestinal tract, because it inhibits 
the release of many peptides that regulate the intestine, 
blocking the pancreas exocrine function, stomach and bile, 

reducing gastric mobility and gastrointestinal transit time 
(Burroughs and McCormick, 1991). Pharmacological 
management of acromegaly can also be made by dopamine 
agonists. These drugs act directly at the pituitary by 
decreasing the secretion of GH and consequently reducing 
the levels of IGF-1 (Marzullo et al., 1999). 
 
 

Pegvisomant  
 
A great advance in the treatment of acromegaly was the 
introduction of pegvisomant (peg), an antagonist of GH, 
elaborated to prevent the activation of GH receptor, leading 
to a blockade of its effects and the reduction of IGF- 1 (Fuh 
et al., 1992). This drug is an analog of growth hormone that 
prevents dimerization of the growth hormone receptor 
blocking cellular actions of the hormone after its binding, 
especially in the suppression of increased serum levels of 
IGF-1 (Pradhananga et al., 2002; Kopchick et al., 2002). The 
efficacy of peg in IGF-1 normalization does not depend on 
the presence of receptors, such as SA, and may have 
normalization of IGF-1 in almost all patients (Herman-
Bonert et al., 2000; Parkinson and Trainer, 2001;  van der 
Lely, 2002; Friend, 2002). As peg has no action on the 
secretion of GH, its use will lead to increased serum levels 
of GH, as a result of suppression of IGF-1. This can trigger 
an increase in the tumor, although this happened just in a 
few cases, and the indication of surgical treatment existed 
only in patients without prior radiotherapy (Trainer, 2002). 
The peg is an antagonist of GH receptor that does not affect 
insulin secretion. The drug peg has emerged as a 
therapeutic advance in the treatment of acromegaly 
because it supplements the deficiencies of SA for not acting 
in the production and secretion of growth hormone but act 
in its final action on the cellular level by blocking its 
receptors. 
 
 

METHODS 
 

Setting and design  
 

A systematic review of randomized clinical trials was 
performed in the Brazilian Cochrane Center. Inclusion 
criteria: randomized controlled trials (RCTs); participants: 
patients with acromegaly; intervention: pegvisomant; 
comparison: other drug or placebo. Types of outcomes: 
changes in IGF-1 and GH; clinical and metabolic 
improvement; adverse effects; quality of life. Exclusion 
criteria: clinical trials that did not meet the inclusion 
criteria. All searches were done without language 
restriction or dates.  
 
 

Search for studies 
 
The  electronic  search  was  done  with  no language or date 



 
 
 
 

Table 1:  Characteristics of included studies. 
 

Study Intervention Comparison 
Participation 

(N) 

Treatment 
duration 

Previous 
surgery 

(%) 

Radiotherapy 
after surgery 

(%) 

Radiotherapy 
without 

surgery (%) 

Trainer 2000 Pegvisomant Placebo 112 12 w 83.03 50.89 5.35 

Fairfield 2002 Pegvisomant Placebo 27 12 w NR NR NR 

Trainer 2009 Pegvisomant Pegvisomant + SA 51 40 w Yes, PU Yes, PU Yes, PU 

Ghigo 2009 Pegvisomant SA 113 52 w NR O O 

Madsen 2011 Pegvisomant + SA SA 18 24 w NR NR NR 
 

NR=Not reported, SA = Somatostatin analogue, W = week, PU = Percentage Unknown. 

 
 
restriction in the following databases: Lilacs, Medline (via 
PubMed), and Cochrane Library. A manual search carried 
out in medical journals in general and specific areas of 
neurology, neurosurgery did not add new studies to the 
electronic search. 
 
 
Selection of studies and data collection: 
 
Two reviewers independently inspected the references 
found by the search strategy, and applied the inclusion 
criteria in the selected studies. After observations of the 
description of the allocation concealment process of each 
study, it was classified into one of four categories: a) means 
that concealment of allocation was adequately reported b) 
means that concealment of allocation is not described but is 
mentioned that the study is randomized, c) that allocation 
concealment was inadequate, d) that the study is not 
random. We selected studies in categories a and b (Schulz 
et al., 1995). 
 
 
Statistical analysis 
 
For dichotomous variables, was calculated the relative risk 
(RR) with a confidence interval (CI) of 95% (random-effects 
model). When statistical differences, the number needed to 
treat (NNT) or number needed to harm (NNH) was 
calculated. For continuous variables, we calculated the 
weighted mean difference (random-effects model) with a 
range of 95% correspondingly. After finding all eligible 
studies, data were summarized in an analysis (one study) 
or metanalysis (two or more studies) in the computer 
software RevMan of the Cochrane Collaboration (Review 
Manager, 2014). Five studies were included in this 
systematic review and allocation concealment in them was 
B for all.  
 
 
Included studies 
 
Trainer et al. (2000): 12-week, randomized, double-blind 
study of three different daily doses of pegvisomant [10 mg 

(n=26), 15 mg (n=26), and 20 mg (n=28)] and placebo 
(n=32), given subcutaneously, in 112 patients with 
acromegaly. Outcomes: measurement of serum growth 
hormone; measurement of serum IGF-I, adverse effects 
(Table 1). 
 
Fairfield et al. (2002): 27 patients with acromegaly were 
randomized to daily subcutaneous injections of placebo (n 
= 7) or pegvisomant 10 mg (n = 7), 15 mg (n = 6) or 20 mg 
(n = 7). Outcomes: Serum markers of bone turnover after 
12 weeks. Osteocalcin and carboxyterminal propeptide of 
type I procollagen (PICP) were measured as markers of 
bone formation and N-telopeptides of type I collagen (NTx) 
was measured as markers of bone resorption.  
 
Ghigo et al. (2009): Multicenter, open-label, randomized 
study in 118 patients with acromegaly in 52 weeks. Fifty-
six patients received pegvisomant and 57 received SA. The 
primary outcome was IGF-I normalization and secondary 
outcomes included mean changes from baseline in IGF-I, 
IGF binding protein 3, acromegaly quality of life 
questionnaire scores, and adverse effects.  
 
Trainer et al. (2009): An open-label, multicentre, 
randomized, 40-week outpatient study. Twenty-five 
patients with suboptimally controlled acromegaly were 
randomized to pegvisomant and 26 to pegvisomant + 
somatostatin analog (SA). The primary outcome was 
adverse events (AEs) and the secondary was biochemical 
IGF-I-based efficacy.  
 
Madsen et al. (2011): Eighteen well-controlled 
acromegalic patients on SA monotherapy were randomized 
in a 24-week monotherapy or unchanged co-treatment with 
pegvisomant (15 to 30 mg twice weekly) and somatostatin 
analogs (half the usual dose). Outcome Measures: Glucose 
tolerance, substrate metabolism, insulin sensitivity, body 
composition, and quality of life. 
 
 
RESULTS AND DISCUSSION 
 
The big target for those who are willing to do a systematic 



 
 
 
 

 
 

Figure 1: Serum insulin-like growth factor 1 (IGF-1): Percentage change from baseline at week 12. 

 
 

 
 

Figure 2: Change in serum levels of growth hormone (GH) at week 12. 

 
 
review is to find studies on the subject with similar goals, 
similar comparisons, and equal outcomes. All these with 
adequate follow-up are the ideal ingredients to be able to 
complete the systematic review with results and 
conclusions based on a meta-analysis. Unfortunately, this is 
not always possible. Although a comprehensive strategy 
was used in this systematic review, it was not possible to 
find studies with pegvisomant that could allow a meta-
analysis to be performed. In view of this, the possible data 
from the randomized studies found were extracted, and 
isolated analyzes were performed. Two studies compared 
pegvisomant (peg) with placebo and another compared 
pegvisomant (peg) with a somatostatin analog (SA). Two 
other studies did a combined comparison of drugs, peg 
versus SA + peg, or peg + SA versus SA.  
 
 
Comparison 1: Pegvisomant (peg) versus placebo (plac)  
 
The analysis of Figure 1 shows that all doses of the peg (10, 
15 and 20 mg) significantly reduced plasma concentrations 

of Insulin-like growth factor 1  (IGF-1), confidence interval 
(CI) -34.95 to -10.45, -57.94 to -34.26 and  -68.36 to -48.64, 
respectively when compared with plac. As observed in this 
study, (43) a reduction of IGF-1 is directly proportional to 
the dose of pegvisomant, while in the placebo group there 
are no appreciable changes. This shows that pegvisomant 
blocks growth hormone (GH) by preventing the production 
of IGF-I, the main mediator of the somatotrophic actions of 
this hormone (Figure 1) (Trainer et al., 2000).  

The action of the peg as an antagonist of GH is in the 
cellular receptors. Therefore, the use of peg does not 
decreases but rather increases serum levels of GH in 
accordance with the dose and shows that the peg does not 
prevent GH secretion, like other drugs. Consequently, there 
was an increase of this hormone in the circulation, but 
without the metabolic and cardiovascular damage from its 
direct action at the cellular level, hampered by its 
antagonist peg. In comparison with the basal measurement, 
Figure 2 shows the change in serum levels of GH in three 
doses of peg versus plac. There was a slight decrease in 
serum  GH  in  the  plac  group (-0.8 ± 5),  while  in  the  peg  



 
 
 
 

 
 

Figure 3: Acromegaly signs and symptoms, mean (SD) change in total score from baseline at week 12. 

 
 

 
 

Figure 4: The mean decrease in ring size at 12 weeks. 

 
 

group, there was an increase in serum GH proportionally to 
the dose of the peg. These results were statistically 
significant, CI 7.15 to 23.25 (20 mg), 5.56 to 14.44 (15 mg) 
and 0.75 to 6.25 (10 mg). 

As would be expected from an effective drug versus 
placebo, the analysis in mean total score for individual 
signs and symptoms of acromegaly showed the 
improvement favorable to peg group. The signs and 
symptoms analyzed were soft-tissue swelling, excessive 
perspiration, fatigue, arthralgia, and headache. All 
differences were statistically significant, CI -6.48 to -1.12 
(10 mg), -8.83 to -2.57 (15 mg), -8.74 to -3.26 (20 mg)  
(figure 3). 

The mean decrease in ring size at 12 week was 
statistically significant for the peg group, CI 0.68 to 2.92 (15 
mg) and 0.93 to 3.87 (20 mg). The peg 10 mg group had a 
reduction of 0.8 +/- 1.6, while in the placebo group had a 
reduction of 0.1 +/- 2.3 but not statistically significant 
probably for the short follow-up time (Figure 4).     

Peg was well tolerated and although the incidence of 
adverse events was higher in all peg groups than in the plac 
group, they were not statistically significant. The adverse 
effects analyzed were: upper respiratory tract infection, 
headache, injection site reaction, pain, diarrhea, flatulence, 
and nausea.  

Acromegaly produces various morphological changes of 



 
 
 
 

 
 

Figure 5: Biochemical markers of bone formation and resorption. 

 
 

 
 

Figure 6: IGF-1 normalized after 52 week. 

 
 
the skeleton and there is evidence of increased bone 
turnover in patients with acromegaly, as assessed by 
biochemical markers of bone resorption and formation 
(Halse and Gordeladze, 1981; de la Piedra et al., 1988; Halze 
and Gordeladze, 1978; Kotzmann et al., 1993). These 
abnormalities can be corrected or minimized by surgery of 
the pituitary and drugs (Takamoto et al., 1985; Eskildsen et 
al., 1979; Bijlsma et al., 1983; Levogini et al., 1997). A study 
conducted to measure these markers in patients with 
acromegaly treated with SA for 15 months found a 
significant reduction of osteocalcin, but not PICP (Terzolo 
et al., 1993). Another study in ten acromegalic patients who 
underwent transsphenoidal surgery showed normalization 
of osteocalcin (Marazuela et al., 1993). Fairfield et al. 
(2002) carried out a study, in twenty-seven patients with 
acromegaly as part of a multicenter, 12-week placebo-
controlled trial investigating serum markers of bone 
turnover determined at baseline and at 12 weeks. Seven 
patients with acromegaly were randomized to daily 
subcutaneous injections of plac (n = 7) or peg 10 mg (n = 7), 
15 mg (n = 6) or 20 mg (n = 7). Osteocalcin and PICP were 
measured as surrogate markers of bone formation and NTx 
were measured as surrogate markers of bone resorption.  
There was a statistically significant decrease in these 
markers in peg group: osteocalcin, CI -2.56 to -1.86 
(p<0.00001); PICP, CI -52.07 to -31.33 (p<0.00001); NTx, CI 
-6.05 to -4.75 (p<0.00001). The pegvisomant, as an 
antagonist of the GH, blocks the production of IGF-1, 

significantly minimizing its somatotrophic effect, a marked 
clinical expression in acromegaly (Figure 5). 
 
 
Comparison 2: Pegvisomant (peg) versus somatostatin 
analogs (SA) 
 
The first multicenter randomized trial comparing two 
active drugs (peg and SA) for the acromegaly treatment, 
published by Ghigo et al. (2009) had a long follow-up of 52 
weeks. The number of patients with IGF-1 normalization at 
week 52 was greater in the peg group (29) than in the SA 
group (19) but not statistically significant, CI: 0.96 to 2.34, 
RR 1.50. This led to the calculation of the risk difference 
(RD = 0.17) and the number needed to treat (NNT= 6).  This 
data showed the superiority of peg, that is, for every six 
patients using SA that did not reach IGF1 normalization, 
one would benefit from the use of peg (Figure 6). 

To ratify this superiority, this study measured IGFBP-3, 
which is the major carrier protein of IGF1 in the 
bloodstream, where it carries the growth factors 
predominantly in stable complexes that contain the binding 
protein. The mean (SD) decrease from baseline in IGFBP-3 
at week 52 was statistically significantly greater with peg 
than with SA, CI  4.27 to 23.73, P= 0.005 (Figure 7).  

GH dosage at week 52 was significantly higher in the 
group peg, confirming its action on GH receptor, and not in 
their  production. Mean GH levels increased significantly in  



 
 
 
 

 
 

Figure 7: IGFBP-3, mean (SD) % change from baseline. 

 
 

 
 

Figure 8: Changes in growth hormone (GH) levels at 52 week. 

 
 

 
 

Figure 9: Effect of pegvisomant and SA on glucose levels in the oral glucose tolerance in fasting and after 120 min. 

 
 
peg group and decreased in the SA group, CI: 14.11 to 
38.89, P<0.0001 (figure 8). 

Glycemic control was more effective in the pegvisomant 
group. There was a statistically significant reduction of 
glucose levels (mmol / l) in fasting and after 120 min in 
favor of pegvisomant group, CI -1,21 to -0.81 and -2.45 to -
0.81 respectively, P=0.0001, at week 52  (Figure 9). 

All adverse effects occurred more in the SA group, but 
without statistical significance when compared with the 
peg group, CI 0.47 to 1.09, P=0.12. The same happened with 
specific adverse effects such as increase AST, cholelithiasis, 
headache, and injection site reaction. Diarrhea was the only 
adverse effect with statistical significance favorable to the 
peg group, CI 0.07 to 0.75, P= 0.02. The outcomes 
Acromegaly Quality of Life (EUROQoL) Questionnaire, 
Acromegaly signs and symptoms, ring size were similar 
between the peg and SA groups. These data demonstrate 
that despite the different sites of action of drugs, regardless 

of the supremacy of pegvisomant in some items, both can 
control acromegaly. 
 
 
Comparison 3: Pegvisomant (peg) versus the 
combination of SA + peg 
 
Trainer and colleagues published an interesting study in 
2009. They chose acromegalic patients using SA and who 
had not normalized IGF1 and randomized them to either 
use pegvisomant or continue SA with smaller doses of 
pegvisomant. At 40 weeks more than half of the patients 
had normalized IGF1 (14/25 and 16/26 patients in the 
group peg and in the combination therapy group 
respectively), CI 0.57 to 1.44, P= 0.69. 

The outcomes quality of life and the signs and symptoms 
of acromegaly improved in both groups. In the adverse 
effects     outcome,    there     was    an     increase   in     liver  



 
 
 
 

 
 

Figure 10: Mean % (SD) HbA1c level at week 40. 

 
 
transaminases more in the combination therapy group but 
without statistical significance.  

Elevated hepatic transaminase level (> 3 x ULN) affecting 
four patients in the combination therapy group and one 
patient in the peg monotherapy group. There was no 
statistically significant difference between the groups, CI 
0.03 to 2.17, P=0.21. 

At week 40, there was a statistically significant decrease 
in mean (SD) level of HbA1c in the pegvisomant 
monotherapy group, CI -0.51 to -0.03, p=0.03 showing the 
beneficial effect of pegvisomant on diabetics (Figure 10). 
 
 
Comparison 4: The combination of pegvisomant (peg) + 
SA versus SA  
 
Madsen et al. (2011) randomized well-controlled 
acromegaly patients with SA monotherapy to migrate to the 
use of peg combined with half-dose SA or SA maintained 
with the previous dose. They did not find a statistically 
significant difference between the groups in the outcomes 
analyzed: serum level of IGF1, quality of life, glycemic 
levels, levels of hormones and metabolic parameters. The 
study had a follow-up of 22 weeks with few participants. In 
the analysis of the results, it has to be taken into account 
that all participants started the study compensated 
previously. 

 Important non-randomized studies with pegvisomant 
have been conducted in the last decades. The outcomes of 
792 patients with acromegaly were published in 
ACROSTUDY, an international observational web-based 
patient registry. The patients taking pegvisomant (15 mg 
daily) had a mean follow up of 20 months and IGF-1 levels 
normalized in 62% of patients. IGF-1 did not differ 
significantly as compared with the monotherapy, regardless 
of whether the patient was receiving other treatments for 
acromegaly, such as dopamine agonists or somatostatin 
analogs (Trainer, 2009). 

The GPOS (German Pegvisomant Observational Study) 
was an observational multicenter study to monitor the 
efficacy and safety of pegvisomant. It started in January 
2004 and was until August 12th, 2008 (protocol was 
similar to the protocol of ACROSTUDY) with 371 patients 
with acromegaly enrolled in the study. In 71.3% of patients 
with previously not sufficiently treatable acromegaly, IGF1 
levels normalized by pegvisomant therapy for up to five 
years of treatment. Elevated transaminases usually 

normalized after discontinuation and tumor progression 
was a rare event (Buchfelder, 2009). 

A systematic review published in 2009 included only one 
randomized-controlled trial plus 17 non-randomized 
studies. The methodological quality of the included studies 
was poor or could not be determined and a meta-analysis 
did not exist because the review was more narrative. It 
ended that pegvisomant is effective for improving patients' 
IGF-1 level, but an economic evaluation of cost-
effectiveness applied to pegvisomant did not show 
reasonable values (Moore, 2009). 

A report done in 2011 by North East Treatment Advisory 
Group (NETAG) agrees to the economic evaluation made by 
the systematic review of 2009 and said that pegvisomant 
may be used as monotherapy initially, although published 
experience from clinical studies shows that it may be used 
in combination with other pharmacological therapies, 
particularly somatostatin analogs (Horsley, 2011).  
 
 
CONCLUSION 
 
In this systematic review, pegvisomant was effective and 
safe in reducing clinical manifestations and normalizing 
laboratory abnormalities of acromegaly alone or in 
combination with other drugs. 
 
 
Implications for practice 
 
Pegvisomant may be indicated for all patients in the 
treatment of acromegaly. When there is economic hardship, 
it should be performed in patients resistant to somatostatin 
analogs and dopamine agonists, and in patients whose 
adverse effects of the latter drugs require alternative 
treatment. 
 
 
Implications for research 
 
The high technology of this medicine, its odd mode of action 
does not require further research. 
 
 
REFERENCES 
 
Baldelli R, Battista C, Leonetti F, Ghiggi M-R, Ribaudo M-C, Paoloni A, 

D’Amico E,  Ferretti E,  Baratta R, Liuzzi A, Trischitta V, Tamburrano G  



 
 
 
 

(2003). Glucose homeostasis in acromegaly: effects of long-acting 
somatostatin analogues treatment. ClinEndocrinol (Oxf). 59: 492–499. 

Barrande G, Pittino-Lungo M, Coste J, Ponvert D, Bertagna X, Luton JP et al 
(2000). Hormonal and metabolic effects of radiotherapy in acromegaly: 
long-term results in 128 patients followed in a single center. J. Clin. 
Endocrinol. Metab. 85: 3779–3785. 

Bertoli A, Magnaterra R, Borboni P, Marini MA, Barini A, Fusco A, Bollea 
MR (1998). Dose-dependent effect of octreotide on insulin secretion 
after OGTT in obesity. Horm Res. 49: 17–21 11.  

Bijlsma JW, Nortier JW, Duursma SA, Croughs RJ, Bosch R, Thijssen JH 
(1983). Changes in bone metabolism during treatment of acromegaly. 
ActaEndocrinol (Copenh). 104: 153-159. 

Buchfelder M, Schlaffer S, Droste M, Mann K,  Saller B, Brübach K, et al 
(2009). The German ACROSTUDY: past and present. The German 
Pegvisomant Observational Study. Eur. J. Endocrinol. 161: S3–S10. 

Burroughs AK, McCormick PA (1991). Somatostatin and octreotide in 
gastroenterology. Aliment Pharmacol. Ther. 5: 331–341. 

Clemmons DR (2004). The relative roles of growth hormone and IGF-1 in 
controlling insulin sensitivity. J. Clin. Invest. 113: 25–27. 

dela Piedra C, Larranaga J, Castro N, Horcajada C, Rapado A, Herrera 
Pombo JL, et al (1988). Correlation among plasma osteocalcin, growth 
hormone, and somatomedin C in acromegaly. Calcif. Tissue Int. 43: 44-
45. 

Eskildsen PC, Lund B, Sorensen OH, Lund B, Bishop JE, Norman AW (1979). 
Acromegaly and vitamin D metabolism: effect of bromocriptine 
treatment. J. Clin. Endocrinol. Metabol. 49: 484-486. 

Ezzat S, Forster MJ, Berchtold P, Redelmeier DA, Boerlin V, Harris AG 
(1994). Acromegaly: clinical and biochemical features in 500 patients. 
Medicine.73: 233–240.  

Fairfield WP, Sesmilo G, Katznelson L, Pulaskli K, Freda PU, Stavrous S, et 
al (2002). Effects of a growth hormone receptor antagonist on bone 
markers in acromegaly. Clin. Endocrinol. 57:385-390. 

Freda PU (2002). Somatostatin analogs in acromegaly. J. Clin. Endocrinol. 
Metab. 87:3013-8. 

Friend KE (2002). Acromegaly: a new therapy. Cancer Control. 9: 232-5. 
Fuh G, Cunigham BC, Fukunaga R, Nagata S, Goedel DU, Wells JA (1992). 

Rational design of potent antagonist to the human growth hormone 
receptor. Science. 256: 1677-1680. 

Fukuda I, Hizuka N, Murakami Y, Itoh E, Yasumoto K, Sata A, Takano K 
(2001). Clinical features and therapeutic outcomes of 65 patients with 
acromegaly at Tokyo Women’s Medical University. Intern. Med. 40: 
987–992. 

Ghigo E, Biller BM, Colao A, Kourides IA, Rajicic N, Hutson RK, et al (2009). 
Comparison of pegvisomant and long-acting octreotide in patients with 
acromegaly naïve to radiation and medical therapy. J. Endocrinol. Invest. 
32(11): 924-33. 

Giustina A, Barkan A, Casanueva FF, Cavagnini F, Frohman L, Ho K, 
Veldhuis J, Wass J, Von Werder K, Melmed S (2000). Criteria for the cure 
of acromegaly: a consensus statement. J. Clin. Endocrinol. Metab. 85: 
526–529. 

Halse J, Gordeladze JO (1981). Total and non-dialyzable urinary 
hydroxyproline in acromegalics and control subjects. ActaEndocrinol 
(Copenh). 96: 457. 

Halze J, Gordeladze JO (1978). Urinary hydroxyproline excretion in 
acromegaly. ActaEndocrinol (Copenh). 89: 483-491. 

Harris AG (1996). Acromegaly: epidemiology, etiology, and classification. 
In: Daly AF, ed. Acromegaly and its management. Philadelphia: 
Lippincott-Raven; pp.17–19. 

Herman-Bonert VS, Zib K, Scarlett JA, Melmed S (2000). Growth hormone 
receptor antagonist therapy in acromegalic patients resistant to 
somatostatin analogs. J. Clin. Endocrinol. Metab. 85: 2958-61. 

Horsley W (2012). Pegvisomant for acromegaly. North East Treatment 
Advisory Group (NETAG). August 2011. 
http://www.netag.nhs.uk/files/appraisalreports/Pegvisomant%20for
%20acromegaly%20%20NETAG%20appraisal%20report%20-
%20Aug2011.pdf. 

Kopchick JJ, Parkinson C, Stevens EC, Trainer PJ (2002). Growth hormone 
receptor antagonists: discovery, development, and use in patients with 
acromegaly. Endocrinol. Rev.  23: 623-46. 

Kotzmann H,  Bernecker  P,  Hubsch  P,   Pietschmann  P,   Woloszczuk  W, 
Svolboda T, et al (1993). Bone mineral density and parameters of bone 

metabolism in patients with acromegaly. J. Bone Miner. Res. 8: 459-465. 
Kreze A, Kreze-Spirova E, Mikulecky M (2001). Risk factors for glucose 

intolerance in active acromegaly. Braz. J. Med. Biol. Res. 34:1429–1433. 
Lacranjan I, Atkinson AB (1999).TheSandostatin LSR Group.Results of a 

European multicentre study with Sandostatin LAR in acromegalic 
patients. Pituitary.1:105–114. 

Levogini P, De Menis E, Breda F, Billeci D, Carteri A, Pavan P, et al (1997). 
Long-term effects of octreotide on markers of bone metabolism in 
acromegaly: evidence of increased serum parathormone concentrations. 
J. Endocrinol. Invest. 20: 434-438. 

Madsen M, Poulsen PL, Ørskov H, Møller N,  Jørgensen JOL (2011). 
Cotreatment with Pegvisomant and a Somatostatin Analog (SA) in SA-
Responsive Acromegalic Patients. J. Clin. Endocrinol. Metab. 96(8): 
2405–2413.  

Marazuela M, Astigarraga B, Tabuenca MJ, Estrada J, Marin F, Lucas T 
(1993). Serum bone Gla protein as a marker of bone turnover in 
acromegaly. Calcified Tissue International.  52: 419-421. 

Marzullo P, Ferone D, Di Somma C, Pivonello R, Filippella M, Lombarda F, 
et al (1999). Efficacy of combined treatment with lanreotide and 
cabergoline in selected therapy-resistant acromegalic patients. 
Pituitary.1:115-20. 

Melmed S (1990). Acromegaly. New England J. Med. 322: 966-977. 
Melmed S, Jackson I, Kleinberg D, Klibanski A (1998). Current treatment 

guidelines for acromegaly. J. Clin. Endocrinol. Metab. 83: 2646–2652. 
Mestron A, Webb SM, Astorga R, Benito P, Catala M, Gaztambide S, et al 

(2004).  Epidemiology, clinical characteristics, outcome, morbidity, and 
mortality in acromegaly based on the Spanish Acromegaly Registry 
(RegistroEspan˜ol de Acromegalia, REA). Eur. J. Endocrinol. 151: 439–
446. 

Moore DJ, Adi Y, Connock MJ, Bayliss S (2009). Clinical effectiveness and 
cost-effectiveness of pegvisomant for the treatment of acromegaly: a 
systematic review and economic evaluation. BMC Endocrine Disorders. 
9:20. 

Ohlsson C, Bengtsson BA, Isaksson OG, Andreassen TT, Slootmeg MC, 
Slootweg MC (1998). Growth hormone and bone. Endocrine 
Reviews.19: 55-79. 

Parkinson C, Drake WM, Roberts ME, Meeran K, Besser GM, Trainer PJ 
(2002). A comparison of the effects of pegvisomant and octreotide on 
glucose, insulin, gastrin, cholecystokinin, and pancreatic polypeptide 
responses to oral glucose and a standard mixed meal. J. Clin. Endocrinol. 
Metab. 87:1797–1804. 

Parkinson C, Trainer PJ (2001). The place of pegvisomant in the 
management of acromegaly. Expert OpinInvestig Drugs. 10:1725-35. 

Pradhananga S, Wilkinson I, Ross RJ (2002). Pegvisomant: structure and 
function.  Mol. Endocrinol.  29: 11-4. 

Quabbe HJ, Plockinger U (1989). Dose-response study and long term effect 
of the somatostatin analog octreotide in patients with therapy-resistant 
acromegaly. J. Clin. Endocrinol. Metab. 68:873–881. 

Review Manager (RevMan) [Computer program]. Version 5.3. Copenhagen: 
The Nordic Cochrane Centre, The Cochrane Collaboration, 2014. 
https://community.cochrane.org/help/tools-and-software/revman-
5/revman-5-download 

Ronchi C, Epaminonda P, Cappiello V, Beck-Peccoz P, Arosio M (2002). 
Effects of two different somatostatin analogs on glucose tolerance in 
acromegaly. J. Endocrinol. Invest. 25: 502–507. 

Schulz KF, Chalmers I, Hayes RJ, Altman D (1995). Empirical evidence of 
bias. Dimensions of methodological quality associated with estimates of 
treatment effects in controlled trials. JAMA.  273: 408-12. 

Sheppard MC (2003). Primary medical therapy for acromegaly. Clin. 
Endocrinol. 58:387-99. 

Takamoto S, Tsuchiya H, Onishi T, Morimoto S, Imanaka K, Mori S, et al 
(1985). Changes in calcium homeostasis in acromegaly treated by 
pituitary adenomectomy. J. Clin. Endocrinol. Metab.61:7-11.  

Terzolo M, Piovezan A, Osella G, Pia A, Reimondo G, Pozzi C, et al (1993). 
Serum levels of bone GIa protein (osteocalcin, BGP) and 
carboxyterminalpropeptide of type I procollagen (PICP) in acromegaly: 
effects of long-term octreotide treatment. Calcif Tissue Int. 52:188-191. 

Trainer PJ (2002). A giant`s step forward. Clin. Endocrinol.  56: 423-5. 
Trainer PJ (2009).  Acrostudy: the first 5 years. Eur. J. Endocrinol. 161: 

S19-S24. 
Trainer PJ, Drake WM, Katznelson L, Freda PU, Herman-Bonert V, van der  



 
 
 
 
Lely AJ, et al . Treatment of acromegaly with the growth hormone-
receptor antagonist pegvisomant. New Engl. J. Med. 342(16):1171-77. 

Trainer PJ, Ezzat S, D'Souza GA, Layton G, Strasburger CJ (2009). A 
randomized, controlled, multicentre trial comparing pegvisomant alone 
with combination therapy of pegvisomant and long-acting octreotide in 
patients with acromegaly. Clin. Endocrinol. (Oxf). 71(4): 549-57. 

 
 
 

van der Lely AJ (2002). The future of growth hormone antagonists. Curr. 
Opin. Pharmacol. 2: 730-3. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


