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Abstract Whether the preoperative use of somatostatin
analogues (SA) improves surgical outcomes in acromegaly
is still a matter of debate.

Objective  We conducted a systematic review of random-
ized, controlled trials that compared the short-term outcomes
of preoperative use of SA (Pre-SA) with direct TSS (No-SA)
for the treatment of newly diagnosed acromegaly.

Methods Embase, Pubmed, Lilacs, and Central Cochrane
were used as our data sources. The primary outcomes were
no need for any adjuvant treatment 3 months after surgery,
based on biochemical results (GH nadir after OGTT <1 pg/
L and normal IGF-1 for age and gender), quality of life and
mortality. The included trials were analyzed using the
Grading of Recommendations Assessment, Development,
and Evaluation approach.

Results A total of 2.099 references were identified and
two reviewers independently screened the titles and
abstracts. From the 14 potentially eligible studies, four
were included and ten were excluded due to lack of ran-
domization or different outcomes. A pool of 261 patients
was randomly assigned to Pre-SA or No-SA. Meta-analysis
of IGF1 normalization showed a significant difference in
favor of Pre-SA (RR 2.47; 95 % CI 1.66, 3.77). Adding a
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GH nadir on OGTT <1 pg/L, we found a RR of 2.15
(95 % CI 1.39, 3.33). Quality of evidence for no need of
adjuvant postoperative treatment was moderate, but for
improving quality of life was very low and for mortality
was absent.

Conclusion Pre-SA increases the chance of biochemical
control of acromegaly 3 months after TSS in patients
harboring GH-secreting pituitary macroadenomas.

Keywords Acromegaly - Somatostatin analogues -
Systematic review - Meta-analysis

Introduction

Acromegaly is a chronic disease observed in both men and
women of any age characterized by excessive production
of growth hormone (GH), which is related to a somatotroph
pituitary adenoma in the vast majority of cases, and a
consequent overproduction of insulin-like growth factor I
(IGF-I) by the liver [1-3]. The diagnosis is frequently
delayed 8-10 years after the first signs and symptoms due
to the insidious development of the disease. Biochemical
diagnosis is based on serum measurements of GH and IGF-
1 and pituitary imaging reveals a pituitary macroadenoma
in roughly 70 % of cases at diagnosis [3].
Transsphenoidal surgery (TSS) is the treatment of
choice in most patients with acromegaly and promotes
control of the disease in a significant proportion of cases.
Surgical results are dependent on preoperative serum GH
and IGF-I levels, tumor invasiveness and neurosurgeon’s
skills [4]. In experienced hands, TSS alone results in cure
of acromegaly in up to 90 % of patients with microade-
nomas and approximately 50 % of those with macroade-
nomas [5]. The success rates of TSS decline substantially
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in patients harboring large and invasive tumors, and other
therapeutic modalities are needed when TSS fails [4].

The somatostatin analogues (SA) lanreotide and octre-
otide have an important role in the adjuvant treatment of
acromegaly. Moreover, they can be prescribed as first line
therapy for patients with invasive tumors and low proba-
bility of surgical cure and for those with contra-indications
for surgery. Their mechanism of action involves binding to
somatostatin receptors (sstr), especially sub-type sstr2, with
inhibition of GH secretion and/or cell proliferation. How-
ever, a question that remains opened is whether the pre-
operative use of SA improves or not the surgical outcomes
and the success rates of the TSS. It has been claimed that
tumor removal would be facilitated by SA pre-treatment
due to softening of the tissue parenchyma induced by the
drug [6, 7]. Other authors have also suggested that SA
pretreatment would lead to shorter periods of hospitaliza-
tion after TSS [8]. Nevertheless, the studies have reported
on conflicting results, with some showing benefits [6, 8, 9],
and others showing no difference [10, 11] on the impact of
preoperative use of SA in the surgical outcomes.

For this reason, we have undertaken a systematic review
of randomized, controlled trials that compared preoperative
SA therapy with direct TSS in acromegaly to investigate
the impact of preoperative medical treatment with SA in
the surgical outcomes of newly diagnosed patients.

Methods

We have included randomized controlled trials involving
newly diagnosed adults with acromegaly, who were ran-
domized into intervention (Pre-SA) and comparison
(No-SA) groups. In the Pre-SA group, patients received SA
therapy before TSS and in the No-SA group; they were
submitted to TSS without previous medical.

The primary postoperative outcomes analyzed in our
study included no need for any adjuvant treatment of
acromegaly 3 months after TSS (SA, radiotherapy or ca-
bergoline), quality of life and mortality. Achievement of
biochemical control of acromegaly (GH nadir after OGTT
<1 pg/L or random GH <2.5 ng/mL and normal IGF-1 for
age and gender) was used as criteria for no need of addi-
tional treatment. Secondary outcomes were improvement
of acromegaly complications (cardiovascular disease,
hypertension, diabetes mellitus), tumor shrinkage, costs,
duration of hospitalization and surgery complications.

We have searched the following electronic data bases
until December 2013 to identify randomized clinical trials
involving preoperative SA (Pre-SA) versus direct TSS (No-
SA) in the treatment of newly diagnosed acromegalic
patients: Embase (1980-2013), PubMed (1966-2013),
Lilacs (1982-2013) and the Cochrane Central Register of

Controlled Trials (CENTRAL, the Cochrane Library, issue
2013). We also searched for ongoing clinical trials on
ClinicalTrials.gov website. The Medical Subject Heading
(MeSH) terms used included ‘‘Somatostatin Analogues’’,
““Transsphenoidal Surgery’’, ‘‘Acromegaly’’ and ‘‘Ran-
domized Controlled Trial’’. There was no language
restriction.

Two reviewers (VSN and JMSC) independently
screened the titles and abstracts identified by the literature
search, and the studies potentially eligible for inclusion in
the review were selected for complete reading.

Both reviewers assessed study quality and extracted data
using an extraction template. In case of disagreements,
there was a debate between the reviewers and a third party
(EMKS) before the final decision. For each trial, we
assigned quality scores for random sequence generation,
allocation concealment, blinding of outcome assessment
and incomplete outcome data, using the criteria described
in the Cochrane Reviewers’ Handbook [12].

For the dichotomous outcomes, relative risk was cal-
culated with a 95 % confidence interval and we expressed
continuous variables as weighted mean difference along
with their 95 % confidence intervals. Potential causes of
heterogeneity among the studies were also analyzed. We
used the 12 statistic to measure the proportion of statistical
heterogeneity for each outcome. When the outcomes were
homogeneous, we undertook a fixe defect meta-analysis
(calculated in Review Manager 5.2 software). The sensi-
tivity analysis was also performed by excluding clinical
trials of low methodological quality. The quality of evi-
dence per outcome measurement was graded according to
the guidelines of the GRADE (Grading of Recommenda-
tions Assessment, Development, and Evaluation) Working
Group [13, 14].

Results

From the searches of databases, 2.099 references were
identified (Fig. 1). Fourteen articles were potentially eli-
gible for inclusion in the review, and from these, four
publications were included in the final analysis [15-18].
Ten studies were excluded due to lack of randomization
and different outcomes [6, 10, 11, 19-25].

The four studies included in the meta-analysis involved
a total of 261 participants, and all were randomized clinical
trials. Carlsen et al. [15] conducted a multicenter study,
involving three centers in Norway; Shen et al. [16], Mao
et al. [17], and Li et al. [18] performed their trials in three
different single centers in China. In all studies a P value
<0.05 was considered statistically significant in the dif-
ferences between the groups. The main characteristics of
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Pubmed
Embase
1# of additional records identified
through other sources 1] Central
Conferences 1 Lilacs

Total

# of records identified through databases searching

1368

86

181

464

2099

2093# of records after duplicates removed

A

20# of records screened

A4

14# of full-text articles

06# of records excluded

10 #of full-text articles excluded, with reasons:

8#Controlled Studies

assessed for eligibility

!

1#Randomized Clinical Trial with different outcomes

1#Randomized Clinical Trial with different time of outcome measures

44 of studies included in qualitative
and guantitative svnthesis

Fig. 1 Flowchart for identifying eligible studies

Table 1 Baseline patient data of included studies

Study No of No of Age (years) GH nadir during OGTT IGF1 (nmol/L) Macro Tumor Invasive
included males/ (ng/L) volume tumor
patients females (cm®

Carlsen Gl =32 Gl =20/12 Gl =499+ 138 Gl =193+ 199 Gl=9214+32 Gl=26 Gl=166+138 Gl=4

(15] G2 = 30 G2=11/19 G2=4514123 G2=167 + 132 G2=1324+603 G2=25 G2=196+26 G2=6

Mao [17] Gl =49 Gl =31/18 Gl =485+ 124 Gl =204+ 157 Gl =879 4251 All Gl=1414+82 Gl=9
G2 =49 G2=1821 G2=438+141 G2=189+163 G2=096.14237 batents Gy _1254+79 G2=11

Shen [16] Gl =19 Gl =118 Gl =392+ 108 Gl =34+305 Gl =914+ 152 Al Gl=79+64 Al
G2 =20 G2 =17/13 G2 =44.1+105 G2=378+318 G2 = 889 + 177 patients Gy — 7.6 4+ 6.1 patients

Li [18] Gl =24 Gl =13/11 Gl =492+ 123 Gl=2244+193 Gl =879 +212 Al Gl =581 +3.67 Al
G2 =125 G2=12/13 G2=4814117 G2=196 146 G2 =867 +£279  Ppatients Gy _ 5544 33  patients

G1, preoperative treatment; G2, direct to surgery group; OGTT oral glucose tolerance test; invasive tumor, signs of cavernous sinus invasion

the enrolled patients at each study and the included studies
are presented in Tables 1 and 2, respectively.

Carlsen et al. [15] analyzed 62 newly diagnosed and
untreated acromegalic patients indentified during an
inclusion time of 5 years. There were 6 patients with micro
and 26 with macroadenoma in the intervention group, and
5 patients with micro and 25 with macroadenoma in the
control group. They were randomized directly to TSS
surgery or to preoperative treatment with 20 mg of octre-
otide LAR intramuscular every 28 days for 6 months. All
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individuals were operated by one of the five dedicated
neurosurgeons at each of the five University Hospitals in
Norway. The time of follow up was 3 months postopera-
tively. Primary outcomes were tumor volume reduction and
controlled disease according to IGF1 [(less than or equal to
upper limit of normal (ULN))] or combined criteria (IGF1
normalization and GH nadir during an OGTT <1.0 p/L). In
patients with macroadenoma, controlled disease according
to IGF1 normalization was significantly higher in Pre-SA
than in No-SA (50 vs. 16 %; respectively; P = 0.017). The
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Table 2 Somatostatin analogue used preoperatively, inclusion criteria, outcomes and risk of bias according to authors’ judgments of four
included studies

Study SA and duration of Inclusion criteria Outcomes Risk of bias
preoperative - —
treatment Random Allocation Blinding  Incomplete
sequence  concealment of all outcome
generation outcomes data
Carlsen  Octreotide LAR Newly diagnosed and Cure rate at evaluation Low risk  unclear risk  Unclear  low risk
[15] 20 mg every 28th  previously untreated 3 months risk
day for 6 months patients with GH nadir postoperatively
>2.5 pg/l during OGTT; according to IGF1 or
IGF1 >1.3 x the ULN. combine with GH level;
Macro or microadenoma surgical complications
verified by MRI. Age and postoperatively
between 18 and 80 years  hospital stay duration
Mao Lanreotide 30 mg/  Newly diagnosed and Cure rate at evaluation Low risk  Unclear risk Unclear = Low risk
[17] 2 weeks, previously untreated 4 months risk
increasing to patients with GH postoperatively
30 mg/week at nadir > 2.5 pg/l during according to IGF1 or
8 week if mean OGTT; IGF1 > 1.3 x the combine with GH level;
GH > 2.5 mg/L, ULN. Macro or Cut-off levels of IGF1
for 4 months microadenoma verified ranging from 80 to
by MRI. Age between 18 120 % of ULN, surgical
and 80 years complications
Shen Octreotide LAR Newly diagnosed and Nadir GH and IGF1 level Unclear Unclear risk  Unclear  low risk
[16] 20 mg every 28th  previously untreated evaluation and pituitary risk risk
day for 3 months patients over 18 years MRI at 3 months,
old, GH nadir >1 pg/l 6 months, 1 year. Tumor
during OGTT; IGF1 texture, invasion and
levels elevated for age resection rate during
and gender, invasive surgery and surgical
macroadenoma verified complications
by MRI
Li[18] Lanreotide 30 mg/ Newly diagnosed; Cure rate at evaluation Unclear Unclear risk Unclear  Low risk
2 weeks, previously untreated 3 months risk risk
increasing to patients; GH nadir postoperatively

30 mg/week at
8 week if mean
GH >2.5 mg/L,

>2.5 pg/l during OGTT;
IGF1 >1.3 x the ULN,
adjusted for age and

according to IGF1 or
combine with GH level.
Surgical complications

for 3 months gender, invasive
pituitary macroadenoma

verified by MRI

proportion of patients with microadenoma who achieved
controlled disease according to IGF1 (either solely by IGF1
or by combined criteria) was the same in the two groups.
Three months postoperatively tumor volume was
0.51 £ 0.73 ml in intervention group and 0.80 £ 1.45 ml
in comparison group. Immediate and persistent surgical
complications were reported on 4 and 3 cases, respectively,
of the Pre-SA group and in 2 and 4 cases of the No-SA
group.

Mao et al. [17] performed their trial in a University
Hospital in China. Patients were recruited from January
2004 to December 2007. A total of 108 patients, all har-
boring macroadenoma, were randomized to 4-month pre-
operative treatment with lanreotide (Somatuline LA, Ipsen,
Paris, France) or to direct TSS. Pretreatment started with
30 mg of lanreotide intramuscular every 2 weeks, with

subsequent increase to 30 mg per week at week 8, if mean
GH >2.5 pg/L on the GH day curve. In both groups, TSS
was performed by two neurosurgeons dedicated to the
treatment of pituitary tumors. Primary outcome was con-
trolled disease evaluated 4-month postoperatively by IGF1
less than or equal to age-adjusted ULN. Controlled disease
rate was significantly higher in Pre-SA group than No-SA
group (49 % versus 18.4 %, respectively, P = 0.001).
When a GH nadir during an OGTT <1.0 pg/L was added
to the criteria, the rates were reduced to 38 and 18.4 % in
Pre-SA and No-SA groups, respectively, a difference that
was still statistically significant (P = 0.025).

Shen et al. [16] randomized 39 acromegaly patients, all
with invasive macroadenoma, from January 2005 to June
2006 to preoperative treatment with 20 mg of octreotide
LAR intramuscular every 28 days for 3 months or to TSS
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directly. Follow up was 26.6 & 4.2 months after surgery,
and all TSS were performed by a single experienced sur-
geon. Primary outcome was controlled disease defined by
GH nadir during an OGTT <1.0 pg/L and normal IGF1 for
age and gender. The secondary outcomes were tumor
shrinkage, improvement in the levels of blood glucose and
blood pressure, number of patients with impaired glucose
tolerance (IGT), Diabetes Mellitus (DM) or high blood
pressure, tumor texture, invasion and resection rate during
surgery. All patients performed nadir GH and IGF1 eval-
uation, and pituitary MRI at 3 and 6 months, 1 year, and
annual follow up. At 3 and 6 months of treatment, remis-
sion rate was significantly higher in Pre-SA than in No-SA
(31.6 vs. 5 % and 42.1 vs. 10 %, P = 0.044 and 0.031;
respectively). However, at long-term follow up the differ-
ence was not significant (31.6 % Pre-SA vs. 10 % No-SA).
There were no differences in the level of blood glucose or
blood pressure, and the number of patients with IGT or DM
or high blood pressure.

Li et al. [18] enrolled 52 acromegaly patients from
December 2006 to January 2010 to be randomized to
preoperative treatment with lanreotide for 3 months or to
direct TSS. Lanreotide was initiated at a dose of 30 mg
every 2 weeks, with subsequent increase to 30 mg per
week at week 8, if mean GH >2.5 pg/L on the GH day
curve. All patients had macroadenoma promoting bony
destruction or invasion into sphenoid sinus. The same two
neurosurgeons operated all patients. Postoperative evalua-
tion was performed 3 months after surgery with GH nadir
during an OGTT <1.0 pg/L and normal IGF1 as primary
outcomes. The secondary outcome was tumor consistency
during surgery. They found significantly higher remission
rate in the Pre-SA group in comparison with the No-SA
(45.8 vs. 5 %, respectively; P < 0.05).

The risk of bias (random sequence generation, allocation
concealment, blinding of outcome assessment and incom-
plete outcome data) of four included studies are presented
in Table 2.

The meta-analysis of IGFl normalization showed a
significant difference in favor of Pre-SA [RR 2.47; (95 %
CI 1.66, 3.77)] (Fig. 2). When adding a GH nadir during an
OGTT <1 pg/L, the meta-analysis evidenced a RR of 2.15
(95 % CI 1.39, 3.33) and a risk difference of 22 %, also
favoring the Pre-SA group (Fig. 3). The effect was
inconclusive for patients with microadenoma, due to small
number. In two studies [15, 17], controlled disease was
estimated for age-adjusted cutoff levels of IGF1 ranging
from 80 to 120 % of the ULN, and again the meta-analysis
showed significantly higher remission rates in Pre-SA than
No-SA. We also performed the meta-analysis of IGF1
normalization based on somatostatin analogue (lanreotide
and octreotide); the statistic results maintained favoring
significantly the Pre-SA patients, without difference
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between these subgroups; (RR 2.5 (1.51-4.15, P = 0.0004)
and 2.42 (1.25-4.71 P = 0.009), respectively).

Only two studies assessed the duration of postoperative
hospital stay and the results were similar between both
groups [15, 17]. Meta-analysis of surgical complications
did not differ between the groups (Fig. 4).

The quality of evidence of no need for complementary
treatment of acromegaly 3 months after surgery were gra-
ded according to the guidelines of the GRADE Working
Group [13, 14] (Table 3).

Discussion

In many cases, acromegaly is caused by large and invasive
macroadenomas, which are prone to partial tumor resection
and low postoperative remission rates, with the need for
complementary therapies to control the disease activity.
Theoretically, preoperative use of SA could potentially
reduce GH levels and alter tumor characteristics, influ-
encing positively the surgical outcomes. However, there is
no clear evidence that this concept is true and available
results from published studies are still controversial. Thus,
we decided to perform a carefully systematic review of
only randomized and controlled trials with the hypothesis
that preoperative SA therapy improves the remission rates
of TSS in acromegaly.

Four studies were included and a pool of 261 patients
was randomly assigned to Pre-SA (lanreotide in two studies
and octreotide and two studies) or No-SA. SA was pre-
scribed 3 months before surgery in two studies [16, 18],
4 months in one study [17] and 6 months in another study
[15]. In all studies, biochemical controlled disease was the
primary outcome, as defined by normal IGF-1 for age and
gender and/or GH nadir after OGTT <1 pg/L. The bio-
chemical criteria are adopted as the main outcome as
therapeutic decision for the need of complementary
therapy in acromegaly are usually based on GH and IGF1
measurements performed 3-6 months post-operatively
[1, 3, 26].

Our results showed a relative risk of 2.15 (95 % CI 1.39,
3.33) in favor of Pre-SA, meaning that the patients
receiving SA at least 3 months before TSS have 22 % less
risk to receive a complementary treatment 3 months post-
operatively than patients referred to direct surgery.

Concerning timing of outcome measurement, only Shen
et al. [16] followed up their patients at 6 and 12 months
after TSS. At 6 months, the results were also in favor of
Pre-SA, while no difference in the remission rates was
observed after 12 months. However, except for patients
who received gamma-knife radiotherapy (4/8 in the inter-
vention and 7/18 in the control group), the authors did not
give information in relation to other complementary



Pituitary (2015) 18:500-508

505

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Lanreotide
Li 2012 13 24 6 25 24.6% 2.26 [1.03, 4.97] -
Mao 2010 24 49 49 37.6% 2.67 [1.38, 5.14] —
Subtotal (95% CI) 73 74 62.1% 2.50 [1.51, 4.15] ‘
Total events 37 15
Heterogeneity: Chi? = 0.10, df =1 (P = 0.75); I = 0%
Test for overall effect: Z = 3.56 (P = 0.0004)
1.2.2 Ocreotide
Carlsen 2008 14 31 7 30 29.7% 1.94[0.91, 4.12] el
Shen 2010 8 19 2 20 81%  4.21[1.02, 17.36] -
Subtotal (95% CI) 50 50 37.9% 2.42[1.25,4.71] ’
Total events 22 9
Heterogeneity: Chi? = 0.92, df =1 (P = 0.34); I? = 0%
Test for overall effect: Z = 2.61 (P = 0.009)
Total (95% CI) 123 124 100.0% 2.47 [1.66, 3.70] ‘
Total events 59 24
Heterogeneity: Chi? = 1.05, df = 3 (P = 0.79); I> = 0% I I I I
0.01 0.1 1 10 100

Test for overall effect: Z = 4.41 (P < 0.0001)

Test for subgroup differences: Chiz = 0.01, df =1 (P = 0.94), I? = 0%

Favours control

Fig. 2 Meta-analysis of cure rate according to IGF1 less or equal to ULN 3-4 months after surgery

Favours intervention

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Lanreotide
Li 2012 11 24 5 25 22.3% 2.29[0.93, 5.62] I
Mao 2010 19 49 9 49 40.9% 2.11[1.06, 4.20] —
Subtotal (95% CI) 73 74 63.2% 2.17 [1.26, 3.75] ‘
Total events 30 14
Heterogeneity: Chi? = 0.02, df =1 (P = 0.89); I = 0%
Test for overall effect: Z = 2.79 (P = 0.005)
1.1.2 Ocreotide
Carlsen 2008 11 31 7 30 324% 1.52[0.68, 3.40] B L
Shen 2010 6 19 1 20 4.4% 6.32 [0.84, 47.69] T -
Subtotal (95% CI) 50 50 36.8% 2.10 [1.01, 4.38] ‘
Total events 17 8
Heterogeneity: Chi? = 1.76, df = 1 (P = 0.18); 1> = 43%
Test for overall effect: Z = 1.98 (P = 0.05)
Total (95% ClI) 123 124 100.0% 2.15[1.39, 3.33] ’
Total events 47 22
Heterogeneity: Chi® = 1.82, df = 3 (P = 0.61); I = 0% I I I I
0.01 0.1 1 10 100

Test for overall effect: Z = 3.42 (P = 0.0006)

Test for subgroup differences: Chiz = 0.01, df =1 (P = 0.94), I? = 0%

Favours control

Favours intervention

Fig. 3 Meta-analysis of cure rate according to IGF1 less or equal to ULN combine with GH nadir during an OGTT <1, 3—4 months after surgery

treatments were given for uncontrolled patients in both
groups, which might potentially influence the results.
Nevertheless, as only this study measured the outcomes

6 months after surgery, remission rates at short term in
these patients (even in macroadenoma) deserve some
attention, for the reason that IGF1 evaluation at 3 months
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Intervention Control
Study or Subgroup Events Total Events Total Weight

Risk Ratio Risk Ratio
M-H, Random, 95% CI M-H, Random, 95% CI

1.5.1 Lanreotide

Li 2012 5 24 5 25 29.6%
Mao 2010 6 49 6 49 31.1%
Subtotal (95% CI) 73 74 60.7%
Total events 11 11

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.96); I = 0%
Test for overall effect: Z = 0.05 (P = 0.96)

1.5.2 Ocreotide

Carlsen 2008 4 31 2 30 17.5%
Shen 2010 2 19 9 20 21.8%
Subtotal (95% Cl) 50 50 39.3%
Total events 6 11

Heterogeneity: Tau? = 1.64; Chi# = 3.75, df = 1 (P = 0.05); I> = 73%
Test for overall effect: Z =0.41 (P = 0.68)

Total (95% CI) 123 124 100.0%
Total events 17 22

Heterogeneity: Tau? = 0.21; Chi? =4.52, df = 3 (P = 0.21); I = 34%
Test for overall effect: Z=0.48 (P = 0.63)

Test for subgroup differences: Chi? = 0.16, df = 1 (P = 0.68), I> = 0%

Fig. 4 Meta-analysis of surgical complications

1.04 [0.34, 3.15]
1.00 [0.35, 2.89]
1.02 [0.47, 2.19]

1.94 [0.38, 9.79] —T
0.23 [0.06, 0.95] — ]

0.65 [0.08, 5.12] —~l—

0.83 [0.38, 1.80] <

I T T
0.01 0.1 1 10 100
Favours intervention Favours control

Table 3 Grade profile for no need of complementary acromegaly treatment 3 months after surgery and quality of life from systematic review

and meta-analysis of 04 randomized studies

Patient outcomes Quality assessment

Summary of findings

Risk of bias Inconsistency  Indirectness Imprecision Publication Relative Absolute  Quality

Bias effect effect
No need for Complementary ~ No No Direct Serious Unlikely 2.15 22 % +++,
treatment 3 months after important inconsistency (G2 moderate
surgery 4 RCT (251) limitations
Quality of life as inferred for No No Very Serious Unlikely 2.15 ? +, very
Lab results 4RCT (251) important inconsistency serious (=D low
limitations (-=2) quality

Moderate quality: further research is likely to have an important impact on
Very low quality: we are very uncertain about the estimate

postoperatively may not completely rule out ongoing
effects of the pre-surgery somatostatin analogues.

Our results were similar to a recent systematic review
published by Pita-Gutierrez et al. [27]. However, in their
review other studies than randomized trials were included
(five retrospective and three prospective nonrandomized
studies). Although they analyzed separately three selected
randomized trials, the study published in 2012 was not
included [18]. Moreover, there was no mention about how
study quality was assessed. Our review was performed
according to the Cochrane Collaboration, including only
randomized trials as they are more likely to provide unbi-
ased information than other study designs. In addition, to

@ Springer

our confidence in the estimate of effect and may change the estimate.

the best of our knowledge, this is the first systematic review
in this field using the GRADE approach.

Applying GRADE approach for no need of comple-
mentary treatment 3 months post TSS [28-31], rating
down for the risk of bias was not required. Loss of follow-
up did not have an important impact in our meta-analysis,
since in two trials all participants completed treatment [15,
16]), in one [17] the number of patients who lost follow-up
was the same in the study groups and in the other one [18]
the lost was less than 6 % and similar in the groups.
Despite that the included studies were not blinding
for outcomes, they were not subjective and the assess-
ments were not susceptible to bias (only laboratory
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interpretations). The P value for the test of heterogeneity
was <0.0001 and the I* = 0 %, showing that the quality of
evidence for inconsistency was not decreased.

For systematic reviews, precision refers to reviewers’
confidence on the estimates of the intervention effects. If
the 95 % CI excludes a relative risk (RR) of 1.0, and the
total number of events or patients exceeds the OIS (Opti-
mal Information Size) criteria, precision is adequate. In this
review, for the two most important outcomes, the CI
excluded a RR of 1.0. However, to meet OIS criteria the
required sample size and number of events (assuming o of
0.05 and B of 0.2) for a relative risk reduction of 25 % was
approximately 2,000 patients and 325 events, respectively
[30]. Therefore, rating down for imprecision was warranted
in our systematic review.

Concerning publications bias, the quality of evidence
was not reduced because none of included studies were
funded by pharmaceutical company; only one study men-
tioned that the study drug was supplied by Novartis SA
[15]. Taking account that a large number of acromegaly
patients receive SA therapy for prolonged time, we do not
believe that the results of our study have any commercial
implication.

None of the included studies evaluated quality of life. So
we inferred this outcome for laboratory results. We judged
that the absence of GH and IGF1 normalization 3 months
after TSS could negatively influence quality life of patients.
As this was an indirect association, we rated down two
points for indirectness. For the other four factors in deciding
on quality of evidence (risk of bias, imprecision, inconsis-
tency and publication bias), the graduation was the same as
for no need of complementary treatment 3 months after
TSS.

Mortality related to TSS was not evaluated in the
included studies. Two studies analyzed duration of post-
operative hospital stay and the results were similar between
both groups. Similarly, surgical complications in all
included studies were not different between the groups. In
summary, the quality of evidence of the GRADE system
for the no need of complementary therapy 3 months post-
operatively in acromegaly in relation to preoperative
therapy with SA was moderate.
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