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ABSTRACT
Background: The roles of growth hormone (GH) and insulin-like growth factor-1 (IGF-1) in diabetic 
retinopathy (DR) are well recognized, but the prevalence and pathogenesis of retinopathy in acromegaly are 
not fully understood. We established the frequency and severity of glucose intolerance and retinopathy—and 
the relationship between them—in patients with acromegaly.
Methods: All patients with acromegaly under the care of the Department of Endocrinology, Başkent University 
Hospital were enrolled. Fundoscopy was carried out by two experienced ophthalmologists. Acromegaly disease 
state was evaluated by basal GH and IGF-1 measurements, and an oral glucose tolerance test (OGTT) when 
appropriate. Glucose tolerance states were assessed by means of fasting and postprandial plasma glucose 
concentrations, glycohemoglobin measurement and an OGTT when appropriate. The relationships between 
retinopathy, acromegaly disease activity and glucose tolerance states were examined.
Results: The cohort comprised 49 patients with acromegaly (24 women), with a median disease duration of 25 
months (range 1–420 months). Thirty-three had active disease, with median concentrations of GH of 5.54 ng/
ml (0.72–172 ng/ml) and IGF-1 of 541.5 ng/ml (203–1.985 ng/ml). The prevalence of diabetes mellitus (DM) 
was 30.6% (n = 15; 10 patients had active acromegaly, five of whom had uncontrolled DM). Two patients had 
retinopathy (4.1%); both had active acromegaly and uncontrolled DM at the time of examination.
Conclusions: The prevalence of DM was twice that of a reference population, but that of DR was lower than 
expected. Our findings suggest that disease activity in acromegaly might not contribute to retinopathy.

Keywords: Acromegaly, retinopathy, growth hormone, diabetes mellitus,  insulin-like growth factor 1

INTRODUCTION
Diabetic retinopathy (DR) is a chronic microvascular 
complication of diabetes mellitus (DM) that can lead 
to loss of vision. Many factors have been identified that 
contribute to the pathogenesis of retinopathy, either 
independently or together with hyperglycemia and its 
underlying factors (1-3).

The potential roles of growth hormone (GH) and 
insulin-like growth factor-1 (IGF-1) in DR have been 
evaluated in vitro and in vivo (3,4-6), and it has been 

reported that locally produced GH or IGF-1, and in some 
cases systemic GH and IGF-1 activity, may contribute 
to the onset of retinopathy or exacerbate it (5,7-10). 
Acromegaly is caused by the chronic hypersecretion of 
GH, and is often accompanied by glucose intolerance, 
DM or retinopathy (11). Although these complications 
are well recognized, understanding of their prevalence, 
severity and pathogenesis is incomplete, and is informed 
by case reports and a small number of case series, mostly 
of 10 to 15 cases (12-18). 
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Surveillance for retinopathy is not routine in acromegaly, 
but it would be important to establish screening 
programs if there are other currently unrecognized 
factors other than chronic hyperglycemia that might 
predispose patients with acromegaly to retinopathy. We 
aimed to assess the frequency and severity of impaired 
glucose tolerance and retinopathy, and the extent of any 
relationship between the two, in a relatively large cohort 
of patients with acromegaly with a variety of disease 
activity states treated in a tertiary referral center.

METHODS
Study participants
We consecutively recruited all patients with acromegaly 
who attended for regular follow-up at the Endocrinology 
Departments of the two main clinical centers of Baskent 
University Faculty of Medicine between November 
2009 and December 2010 to our cross-sectional study. 
The Baskent University Ethics Committee for Human 
Studies approved the protocol, and all participants 
provided informed consent. 

Acromegaly was diagnosed as follows. Initially, baseline 
blood GH and IGF-1 concentrations were measured. A 
75 g oral glucose tolerance test (OGTT) was undertaken 
in those who had an IGF-1 concentration in excess of 
their age- and sex-matched upper limit of normal. Those 
individuals with nadir GH concentration >1 ng/ml 
during an OGTT were diagnosed with acromegaly. The 
disease was regarded as biochemically controlled when 
nadir GH concentration was <1 ng/ml during an OGTT, 
and IGF-1 concentration was within the age- and sex-
matched normal range (19).

Diabetes mellitus was diagnosed in those with a fasting 
plasma glucose (FPG) concentration ≥126 mg/dl on 
at least two occasions, or those with a plasma glucose 
concentration ≥200 mg/dl in the second hour of an 
OGTT, or a random plasma glucose concentration ≥200 
mg/dl for those with symptoms of hyperglycemia. 

Individuals with FPG concentration between 100 mg/
dl and 125 mg/dl, and/or a postprandial second hour 
glucose concentration between 140 mg/dl and 199 mg/dl 
were defined as pre-diabetic. The definition of glycemic 
control was a glycohemoglobin (HbA1c) concentration 
<7% (20).

Assessment of Acromegaly
Acromegaly disease state was evaluated by basal GH 
and IGF-1 measurements, and GH measurement during 
an OGTT where appropriate. Glucose tolerance states 
were assessed by FPG and postprandial plasma glucose 
concentration, HbA1c measurements and OGTT where 
appropriate. Glucose tolerance state, GH and IGF-1 
data, and other relevant history at the time of acromegaly 
diagnosis were obtained from the hospital records.

Standard fundoscopy was undertaken by two experienced 
ophthalmologists (DA and SS; one for each center), who 
were unaware of the clinical status of each patient. The 
pupil was dilated with one drop of 0.5% tropicamide and 
2.5% phenylephrine 30 minutes beforehand. Pathologic 
findings in the retina were classified according to the 
criteria in Table 1 (21). Fundus fluorescein angiography 
(FFA) was performed if there was evidence of 
retinopathy. The relationships between retinal findings, 
acromegaly disease activity and glucose tolerance states 
were examined.

Laboratory analyses
Venous blood samples were taken after at least 8 
hours of fasting between 08.00-09.00 am. Plasma 
glucose concentration was measured by the hexokinase 
method (Roche/Hitachi P modular autoanalyzer, Roche 
Diagnostics, Mannheim, Germany); the normal range was 
70–99 mg/dl. The proportion of HbA1c was measured 
by means of the turbidimetric inhibition immunoassay 
(Roche Diagnostics); the normal range was 4% to 6%. 
Growth hormone concentration was measured using 
solid phase two-site chemiluminescence immunometric 

Table 1. Classification of diabetic retinopathy (21)

Classification Level Defining features
Retinopathy absent No apparent lesion

Mild NPDR Microaneurysm, hemorrhage, soft exudate, increase in vascular permeability

Moderate NPDR Microaneurysm and hemorrhage with increased severity, vascular closure 

Severe NPDR More than 20 intraretinal hemorrhages in four quadrants or venous beading in two or more 
quadrants, or intraretinal microvascular abnormalities in one or more quadrant but not PDR

PDR Presence of one or more of the following:
•	 Neovascularization of the optic disc
•	 Neovascularization elsewhere
•	 Preretinal hemorrhage
•	 Vitreous hemorrhage
•	 Fibrous tissue proliferation

NPDR, non-proliferative diabetic retinopathy; PDR, proliferative diabetic retinopathy.
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assays (Immulite 2000, Siemens Healthcare Diagnostics, 
Deerfield, IL, USA); the reference range was [0-1 ng/
ml], and IGF-1 concentration using a solid-phase 
enzyme-labeled chemiluminescence immunometric 
assay (Immulite 2000, Siemens Healthcare Diagnostics); 
the reference range was [94-252 ng/ml].

STATISTICAL ANALYSIS
Data analysis was undertaken using SPSS software 
(Statistical Package for the Social Sciences, version 
15.0, SSPS Inc., Chicago, IL, USA). Demographic data 
were subject to frequency analyses and reported as the 
median (range), or mean ± standard deviation (SD). The 
chi-squared, Student t and Mann-Whitney tests were 
used to evaluate numerical data. For all evaluations, a 
significance level of p <0.05 at a 95% confidence interval 
was accepted as statistically significant. 

RESULTS
In total, 49 patients with acromegaly were enrolled; 
their characteristics at the time of diagnosis are shown 
in Table 2. Thirty had glucose metabolism disturbance 
(61.2%), and twelve had DM (24.5%). Twenty-three 
patients underwent surgery (46.9%) and the remaining 
twenty-six (53.1%) were managed medically as the 
primary treatment modality. Thirteen of those who 
had surgery underwent transsphenoidal adenomectomy 
(56.5%), while a transcranial approach was used in the 
remaining ten (43.5%). Half of the 26 treated medically 

were treated with octreotide and the other half were 
treated with monthly injections of lanreotide.

The biochemical and retinal findings, and glucose 
tolerance states of active and controlled cases of 
acromegaly at the time of evaluation, are shown in Table 
3. Biochemical control had been achieved in 16 of the 
patients (32.7%) at the time of evaluation, a median of 
25 months after diagnosis (range 1–420 months). The 
prevalence of DM and impaired glucose tolerance were 
similar in those with active or controlled disease (Table 
3). Eleven patients had arterial hypertension controlled 
with antihypertensive drugs. 

Fifteen patients in the study had DM (30.6%); their 
demographic and clinical characteristics are shown in 
Table 4. Seven of the 49 patients (14.3%) had already 
been diagnosed with DM before acromegaly. Diagnosis 
of DM and acromegaly were made simultaneously in 
five patients. The remaining three patients developed 
DM during the study period. All patients recognized 
to have DM had undergone fundoscopy in the previous 
6 months. Of the five patients with poorly controlled 
DM, two had DR. Both exhibited bilateral punctuate 
hemorrhage and hard exudates. In one patient with an 
HbA1c of 9.2%, FFA revealed diffuse microaneurysms 
and neovascularization consistent with proliferative DR. 
In the other, who had an HbA1c of 8.6%, there was no 
evidence of neovascularization, and the findings were 

Table 2. Demographic and clinical characteristics of patients with acromegaly at diagnosis
Number of 

cases
(F/M)

Age
(years, 

mean ± SD)

Maximum size
of adenoma

(mm, mean ± SD) *

GH (ng/ml, 
median)
(range)

IGF-1
(ng/ml, median)

(range)
Glucose tolerance state,

n (proportion)

49 
(24 / 25) 41.4±11.4

All (49): 18.9±9.7
Micro (8): 7.5±2.5

Macro (41): 21.1±9.0
16.8

2.0–128.0
745

261–2.923
Normal: 19 (38.8%)

Pre-diabetes: 18 (36.7%)
Diabetes mellitus: 12 (24.5%)

F, female; M, male; SD, standard deviation; n, number of cases; Micro, microadenoma; Macro, macroadenoma; GH, growth 
hormone; IGF-1, insulin-like growth factor-1.* p <0.001

Table 3. Clinical, laboratory features and retinal findings of the study group during evaluation

Acromegaly cases
(n=49)

Age yerars, 
mean ± 
(SD)**

Time since 
diagnosis (months, 
median)**(range)

Basal GH (ng/ml), 
median)***(range)

IGF-1 (ng/ml), 
median)****(range)

Glucose tolerance state, n 
(proportion)

Retinopathy, 
n 

(proportion)

Active disease* 
(n=33) 46.1±11.7 12.5

(1–104)
5.54

(0.72–172.0)
541.5

(203.0–1,985.0)

Normal: 12 (37%)
Pre-diabetes: 11 (33%)

Controlled DM: 5 (15%)
Uncontrolled DM: 5 (15%)

2 (6.1%)

Controlled 
disease*
(n=16)

44.5 ±12.9 40
(7–420)

1
(0.17–2.5)

162.0
(68.9–348.0)

Normal: 4 (25%)
Pre-diabetes: 7 (44%)

Controlled DM: 5 (31%)
Uncontrolled DM: 0 (0%)

0 (0%)

N, number; SD, standard deviation; min, minimum; max, maximum; GH, growth hormone;  IGF-1, insulin-like growth factor-1; 
DM, diabetes mellitus. * Biochemical control; ** p>0.05; *** p<0.01; **** p<0.001
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suggestive of mild to moderate non-proliferative DR 
(Table 4) (21). Progression or deterioration of the retinal 
changes was not detected in both cases during the study 
period.

Other than these two established cases of retinopathy, 
fundoscopy undertaken as part of this study did not 
identify any other affected patients, including the 
three other patients with active acromegaly and poorly 
controlled DM (Tables 3 and 4). The biochemically 
controlled acromegaly group included five patients with 
controlled DM (Tables 3 and 4).

There was no significant difference in the proportion 
of patients with controlled or active acromegaly in the 
subgroup with normal glucose tolerance (n=4 (25%) 
vs n=12 (75%)) and the group with abnormal glucose 
tolerance (pre-diabetes [n=7 (38.9%) vs n=11 (61.1%)] 
and DM [n=5 (33.3%) vs n=10 (66.7%)], respectively, 
p<0.05 for all).

Approximately 80% (n = 39) of patients were being 
treated with somatostatin receptor ligands (SRL) at 
the time of evaluation. Eight patients had received 
radiotherapy; acromegaly was controlled only in two of 

these cases, but neither had DM.

DISCUSSION
Glucose intolerance is one of the most important sequelae 
of acromegaly; when DM is diagnosed in a patient with 
acromegaly, it adds substantial additional therapeutic 
and pathophysiologic burdens (11). In our group of 49 
patients with acromegaly, the prevalence of DM was 
30.6% and DR was 4.1%. A national survey conducted 
in 2010 (TURDEP 2) reported that the prevalence of 
DM in the adult population of Turkey was 13.7% (22). 
The high prevalence of DM in our cohort of patients 
with acromegaly was not a surprising finding, given 
that acromegaly is a well-recognized cause of impaired 
glucose homeostatis (20). Moreover, in a study of 2,270 
patients with DM and pre-diabetes, the prevalence 
of acromegaly was 0.13%, and that was higher than 
the general population (23,24). The prevalence was 
not sufficiently high to warrant a recommendation for 
screening for acromegaly in patients with DM, but 
strategies have been recommended to detect this chronic, 
slowly progressing disease more promptly (23).
The prevalence of DM in patients with acromegaly was 

Table 4. Clinical features of individuals diagnosed with diabetes mellitus during the study period

C a s e 
no.

At the time of acromegaly diagnosis At the time of evaluation

DM 
duration 
(years)

FPG (mg/
dl)/ HbA1c 
(%)

DM therapy
Basal GH/ 
IGF-1 (ng/
ml)

FPG (mg/dl)/ 
HbA1c (%)

D M 
therapy

Basal GH/
IGF-1 (ng/ml)

Acro duration 
(years)/disease 
state

 1# 10 268/9.0 MNT, 
OAD 38.5 / 597 186/8.6 MNT, 

insulin 15.3 / 447 0.5 / A

2 0 112/5.8 recent dx 98.0 / 905 121/6.1 MNT, 
OAD 4.3 / 880 2 / A

3 0 161/6.8 recent dx 3.2 / 550 93/5.5 MNT, 
OAD 0.2 / 223 5 / C

4 6 148/8.4 MNT, 
OAD 41.5 / 1.850 116/7.4 MNT, 

OAD 0.8 / 397 1 / A

5 0 88 / 6.6 recent dx 17.2 / 504 91/5.6 MNT 0.5 / 158 4 / C
6 0 87/6.5 recent dx 19.4 / 859 87/6.1 MNT 1.0 / 221 2.5 / C

7 3 134/6.9 MNT, 
OAD 27.5 / 938 115/6.5 MNT, 

OAD 17.6 / 593 4.5 / A

 8¥ - 123/ - - 4.5 / 745 126/6.7 MNT 1.5 / 475 1 / C
 9¥ - 109/- - 23.0 / 735 131/6.6 MNT 1.4 / 212 3 / C
 10¥ - 121/- - 11.7 / 2.923 136/6.6 MNT 12.0 / 1970 0.5 / A

11 10 154/6.4
MNT, 
OAD, 
insulin

40.0 / 1.985 154/6.4
MNT, 
OAD, 
insulin

40.0 / 1.985 0 / A

12 0 137/5.5 recent dx 7.3 / 477 121/6.3 MNT, 
OAD 5.7 / 715 1 / A

13 10 186/10 insulin 16.3 / 517 186/10.0 insulin 16.3 / 517 0 / A

14 5 176/8 MNT, 
OAD 11.2/ 980 115/7.9 MNT, 

OAD 5.7 / 812 7 / A

 15 # 12 312/10 MNT, 
insulin 21.4/ 550 174/9.2 MNT, 

insulin 5.37 / 553 3 / A

DM, diabetes mellitus; FPG, fasting plasma glucose; HbA1c, glycohemoglobin; GH, growth hormone; IGF-1, insulin-like 
growth factor-1; Acro, acromegaly; MNT, medical nutrition therapy; OAD, oral antidiabetic drug; A, active disease; dx, 
diagnosis; C, controlled disease. #cases with retinopathy, ¥ pre-diabetic at diagnosis of acromegaly 
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reported between 17-60% (15,25-30) in previous studies. 
These cohort studies included 34-200 participants 
(15,25-29). Our findings were broadly comparable with 
the study of Fieffe et al, which is the most comprehensive 
study in the field (30). The prevalence of DM was 22.3% 
among 519 patients in the French Acromegaly Registry 
and that while age, body mass index (BMI) and arterial 
hypertension were risk factors, blood GH and IGF-1 
concentrations were not (30).

In a more recent study, besides age and BMI, a family 
history of DM and elevated IGF-1 (but not GH) 
concentration were found to be associated with impaired 
glucose metabolism in patients with acromegaly (29). 
Schneider and colleagues investigated whether IGF-
1 concentration predicts the development of DM in 
two large prospective cohort studies. The blood IGF-
1 concentration of 7,777 non-diabetic individuals 
was measured and they were followed prospectively. 
Abnormally high and low IGF-1 concentrations were 
associated with new onset DM in 464 cases during  a 
5-year follow-up period (31).

Diabetic retinopathy generally appears about 5 to 10 
years after the onset of hyperglycemia. Receptors for 
GH and IGF-1 are strongly expressed in the retina; 
stimulation of these receptors by their ligands results 
in proliferation of the retinal epithelium (32). However, 
reports on the role of the GH/IGF-1 system, locally or 
systemically, in the pathogenesis of DR are inconsistent. 
As the IGF-1 receptors are expressed by groups of cells 
with diverse functions, and the findings of studies of 
activation or inhibition of the systemic GH/IGF-1 system 
on retinal neovascularization are inconsistent, the roles 
of the GH/IGF-1 axis in the pathogenesis of retinopathy 
are complex and probably indirect. Therefore, the 
activity of the GH/IGF-1 system in the retina and its 
role in the pathogenesis of DR has been debated (3,4-10, 
33-39). Given the over-activity of the GH/IGF-1 system 
in acromegaly, the reported rates of retinopathy in 
acromegaly are surprisingly low, and severe retinopathy 
is rare (13,14).Retinopathy caused by DM developing 
secondary to acromegaly is a very unusual complication 
(40). Understanding of retinopathy in acromegaly is 
somewhat limited; most evidence is based on case reports 
(12-18). Despite the findings of elevated intraocular GH 
and IGF-1 concentrations in many of these studies and 
case reports, a direct relationship between acromegaly 
and retinopathy has not yet been established (3,4,41). 
While retinopathy may be a consequence of dysfunction 
of the GH/IGF-1 system, it is more likely that it is 
a complication of impaired glucose homeostasis in 
patients with uncontrolled DM (12,17,41).

Cases of unexpectedly severe DR in the context of mild 
glucose intolerance have been reported in patients with 
acromegaly, in which the retinopathy has been attributed 

to elevated GH concentration (42). Tran and colleagues 
reported a patient with recently diagnosed diet-controlled 
type 2 DM, active acromegaly and severe DR, in whom 
the retinopathy and DM recovered almost completely 
about 18 months after surgery for acromegaly (16). 
The authors proposed that the severity of DR in this 
case could not be explained by DM alone, and that high 
GH concentration was probably the cause of the retinal 
angiogenesis. Similarly, the prevalence of proliferative 
retinopathy was determined to be 9.3% among both 43 
cases with acromegaly and 129 cases with type 2 DM 
in a recent study. No non-proliferative retinopathy was 
observed among acromegaly cases. The authors suggested 
that IGF-1 may play an important role in proliferative 
retinopathy (43). In one recent prospective observational 
study, 8.8% of 91 acromegalic and 9.8% of 123 cases 
with impaired fasting glucose developed retinopathy at 
the end of a median follow-up of 64 months. Patients with 
acromegaly had the same incidence of non-proliferative 
retinopathy and a non-statistically significantly higher 
incidence of proliferative retinopathy (OR 2.461; 95% 
CI 0.404–14.988). The authors concluded that GH and 
IGF-1 might play a crucial role in the development of 
proliferative retinopathy and acromegalics should be 
screened similar to diabetes patients (44).

The median disease duration of our cohort was more 
than 2 years after diagnosis (one patient had a greater 
than 30-year history of acromegaly). Some patients had 
markedly elevated blood GH concentration (>100 ng/dl) 
or an IGF-1 concentration of approximately 2,000 ng/ml, 
but nonetheless, there were only two cases of retinopathy. 
DM was longstanding (˃9 years), poorly controlled 
(HbA1c ˃8%), and retinopathy had been detected before 
the diagnosis of acromegaly in both cases. Our finding 
that there were no additional cases of retinopathy, even 
among 33 patients with active acromegaly, suggests that 
disease activity may not contribute to DR in acromegaly. 
A nationwide multicenter study undertaken in Turkey 
in 2000 found that the prevalence of DR was 30.5% in 
2,362 patients with DM (45). Our finding of only two 
cases of DR (13.3% of the 15 patients with DM) is 
therefore lower than expected, but could be explained 
by the relatively short history of DM in our cohort: about 
two-thirds of patients had not been diagnosed with DM 
before acromegaly.

The results of a similar study by Ballintine and colleagues 
are broadly comparable with ours: they detected one 
case of retinopathy in 44 patients with acromegaly 
(2.2%), compared with two cases (4.1%) in our cohort 
of 49 (13). More than half of their patients had pre-
diabetes with a mean duration of 2 years, supporting 
the hypothesis that DR is a consequence of uncontrolled 
DM rather than dysfunction of the GH/IGF-1 system. 
In other, differently designed studies, the prevalence 
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of retinopathy in acromegaly has been reported to vary 
between 0% and 20% (14,15,18). In one of these studies, 
10 of the 15 patients with acromegaly had DM, and three 
of the 10 were reported to have DR (14). There was 
also reportedly just one case of DR (2.9%) in a patient 
who also had DM, in another cohort of 34 patients 
with acromegaly (15). In one study, DR was detected 
in 12.5% of 40 patients with acromegaly, all of whom 
also had DM. The duration and severity of DM was not 
clear in all patients. There was a significant relationship 
between DR and hyperglycemia, but no correlation was 
determined between DR and GH concentration (18). The 
variety of study designs and cohort sizes (most of which 
comprise 10–15 patients with acromegaly) probably 
account for these diverse findings (12-18).

A relatively high proportion of patients in our study 
group received primary medical therapy (49%). This 
was partially due to the presence of comorbidities that 
increased perioperative anesthetic and surgical risk for 
some patients, and personal preference in others. This 
likely explains the lower rates of disease control in 
our group (39%) compared with other tertiary referral 
centers (11).

As there were only two cases of DR in our group, we 
could not reliably establish the influence of age, disease 
duration, or GH and IGF-1 concentrations, on the risk 
of developing retinopathy. However, in the light of the 
body of evidence in the literature and our findings, it is 
our opinion that the onset and progression of DM and 
DR are likely independent of the GH/IGF-1 dysfunction 
seen in acromegaly.

Preclinical data on the therapeutic role of somatostatin 
in DR is encouraging, and there are an increasing 
number of clinical trials, especially of octreotide 
(46,47). Somatostatin receptor ligands have two 
mechanisms of action, exerting direct anti-angiogenic, 
anti-proliferative and anti-apoptotic effects, and acting 
indirectly by suppressing the GH/IGF-1 axis (47). 
Considering that almost 80% of our group were being 
treated with an SRL, we cannot exclude the possibility 
that this therapy effectively prevented retinopathy in the 
majority of the active acromegaly group other than the 
two patients in whom DR had already been documented. 
The active acromegaly group comprised all five of the 
cases of uncontrolled DM, including the two patients 
with retinopathy, which makes it difficult to draw any 
firm conclusions about the effect of SRLs on retinopathy 
in acromegaly. Recently, multimodal management 
of a patient with proliferative diabetic retinopathy 
and diabetic macular edema associated with active 
acromegaly, who presented with deteriorated eyesight, 
was reported. Anti-vascular endothelial growth factor 
treatments, cataract surgeries and retinal direct laser 
photocoagulation were performed together with gradual 
glycemic control with basal insulin to prevent worsening 

of the visual impairment. She was given an injection of 
a long-acting somatostatin analog (octreotide LAR), 
followed by a trans-sphenoidal adenomectomy. Her 
visual acuity improved without worsening of retinopathy 
(48). 
Our study has several limitations: the sample size was 
relatively small, and the lack of a control group made it 
difficult to account for all the potentially confounding 
factors. Nonetheless, our findings enlighten about the 
relationship between retinopathy, DM and acromegaly 
in an era where the prevalence of DM has doubled in 
almost 10 years (22). It is also encouraging that we found 
no new cases of retinopathy, even in those with active 
acromegaly and uncontrolled DM. Most of our patients 
with acromegaly are treated with an SRL. While these 
drugs can influence glucose metabolism, it is thought 
that the clinical consequences are minimal (11,49).
It will be important to undertake prospective controlled 
studies of large cohorts of patients to fully understand the 
role of the GH/IGF-1 system in the onset and progression 
of retinopathy in acromegaly, allowing subgroup 
analysis to be undertaken to establish the influence of 
DM or other potentially confounding factors.

CONCLUSION
The prevalence of DM in patients with acromegaly was 
more than twice that of a reference population, but that 
of diabetic retinopathy was surprisingly low in a group 
in which biochemically active cases of acromegaly 
predominated. Those cases with retinopathy had 
uncontrolled DM, which suggests that disease activity 
in acromegaly might not contribute to retinopathy. 
Prospective long-term studies of larger cohorts will be 
needed to validate our findings.
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