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Abstract

Abbreviations

BACKGROUND: In acromegaly, the gastrointestinal system is under the influence
of excessive growth hormone (GH) and insulin like growth factor-1 (IGF-I).
Increased bowel length and delayed transit time may cause functional disturbance
of the bowel. The objective of the current study is to evaluate the frequency of
irritable bowel syndrome (IBS) in cases with acromegaly.

PATIENTS AND METHODS: Twenty-three active cases with acromegaly newly
diagnosed between 2010-2011 were included in the study. The control group
consisted of ninety gender and age-matched healthy controls (HC). All cases were
questioned for presence of IBS using Rome III criteria. Abdominal ultrasonogra-
phy and colonoscopy results of acromegalic patients were obtained. In addition,
cases with acromegaly were evaluated for their quality of life and status of depres-
sion by using the Acromegaly Quality of Life Questionnaire (AcroQoL) and Beck
Depression Inventory (BDI), respectively.

RESULTS: The median GH and IGF-1 levels of cases with acromegaly were 5.72
[IQR: 2.2-34] ng/ml and 753 [IQR: 503-1050] ng/ml, respectively. The median
AcroQoL score of patients with acromegaly was 56 [IQR: 43-71.5] and the median
BDI score was 16 [IQR: 11-21]. Rome III diagnostic criteria were positive in 2 of
23 acromegaly patients and in 3 of 90 HC (p=0.26). IBS was present in 1 of 23 of
the acromegaly patients compared to 3 of 90 HC (p=0.81).

CONCLUSION: Although acromegaly and IBS may cause similar gastrointestinal
symptoms, acromegaly is not associated with a greater incidence of true IBS.

GH - Growth hormone
IGF-1 - Insulin-like growth factor-1
IBS - Irritable bowel syndrome

AcroQoL - Acromegaly Quality of Life Questionnaire
HRQoL - Health-related quality of life
BDI - Beck Depression Inventory
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INTRODUCTION

Acromegaly is an endocrine disorder characterized by
chronic excess of growth hormone (GH) and insulin-
like growth factor-1 (IGF-1). Excessive GH and IGF-1
are responsible for various complications involving
different organ systems. The gastrointestinal system is
one of these systems and is under the influence of the
GH-IGF-1 axis in acromegaly. Major changes in the
gastrointestinal system include dolichomegacolon, slow
colonic transit, and increased prevalence of colonic
polyps (Resmini et al. 2007; Colao et al. 2004; Orme et
al. 1998). GH has a mitogenic and anti-apoptotic effect
on many tissues, including colonic tissues (Renehan
et al. 2003; Thomas 1998; Ross 1999), so it may also
cause increased prevalence of colonic adenoma in acro-
megalic patients (Klein et al. 1982; Ituarte et al. 1984;
Brunner et al. 1990; Ezzat et al. 1991; Ortego et al. 1994;
Ladas et al. 1994; Vasen et al. 1994; Terzolo et al. 1994;
Delhougne et al. 1995; Colao et al. 1997; Jenkins et al.
1997 ; Renehan et al. 2000). Hypothetically, in addition
to all these organic changes, functional disturbance of
gastrointestinal system may also occur in acromegaly.

Irritable bowel syndrome (IBS) is a functional disor-
der of gastrointestinal system characterized by abdomi-
nal pain and/or discomfort, together with disturbed
bowel habits (Ohman & Simrén 2007; Longstreth ef al.
2006; Pyleris et al. 2012). It is one of the most common
gastrointestinal disorders (Quigley et al. 2006). The
pathogenesis and pathophysiology of IBS is complex
and has not been resolved completely, yet. Psychosocial
factors, abnormal gastrointestinal motility and secre-
tion, and visceral hypersensitivity are contributing
factors to IBS pathogenesis (Ohman & Simrén 2007).
Abnormal gastrointestinal motility and secretion may
lead to the main symptoms of IBS (Ohman & Simrén
2007). In patients with IBS, there is also a correla-
tion between symptoms and stress (Dobie et al. 2004).
Anxiety and depression have an impact on autonomic
function and the hypothalamicpituitary-adrenal axis in
response to various stressors (Jarrett et al. 2003; Bohm-
elt et al. 2005; Dinan et al. 2006).

In cases with acromegaly, increased bowel length,
altered bowel motility and psychosocial changes due to
the chronic disease may contribute to the presence of
IBS in these patients. In the current study, our aim was
to evaluate the frequency of IBS in acromegaly.

PATIENTS AND METHODS

We included 23 patients with active acromegaly that
had been diagnosed in the preceding 12 months at the
Endocrinology-Metabolism Out-patient Clinic, Cer-
rahpasa Medical Faculty, University of Istanbul between
2010 and 2011. The control group was composed of 90
healthy volunteers matched for age and gender. All of
the patients with active acromegaly were newly diag-
nosed: 15 had not received any treatment, whereas 7

had been referred to our center with ongoing activity
after they had surgery, and had been receiving octreo-
tid-LAR treatment, which was discontinued 5 months
earlier. The presence of clinical findings, failure to sup-
press nadir GH level to less than 1 ng/ml during oral
glucose tolerance test and high levels of IGF-1 adjusted
for age and gender in a case were taken as evidence of
active acromegaly. None of the patients were receiving
octreotide analogue treatment during the study period.
None of the acromegaly patients were hypothyroid
during the study period and blood glucose levels of all
the cases with diabetes mellitus were under control.
One patient with previously diagnosed hypocortisolism
was on replacement steroid therapy.

The study protocol was approved by the Ethics Com-
mittee of Cerrahpasa Medical School, The University
of Istanbul. All the patients read the informed consent
forms before enrolling into the study and signed them.

All the acromegaly cases and healthy controls were
given a questionnaire to identify symptoms of IBS
according to Rome III diagnostic criteria. It is a short
questionnaire which supports the diagnosis of IBS in
the presence of recurrent abdominal pain or discomfort,
associated with 2 or more of the following: Improve-
ment with defecation; and/or onset associated with a
change in frequency of stool; and/or onset associated
with a change in form (appearance) of stool, having
begun at least 6 months earlier, and lasted for at least 3
months (Drossman et al. 2006).

A colonoscopy was performed on all acromegaly cases
by the same gastroenterologist (E.C.). An abdominal
ultrasonography was also done. Only the cases with pos-
itive Rome III criteria with a normal abdominal ultraso-
nography and/or colonoscopy were diagnosed with IBS.

Patients with acromegaly were given the Beck
Depression Inventory (BDI) and Acromegaly Quality
of Life Questionnaire (AcroQoL) to evaluate for symp-
toms of depression and quality of life, respectively.
The BDI is a 21-question multiple-choice self-report
inventory which is helpful for measuring the severity
of depression (Beck et al. 2008). Each question has 4
statements and each answer is scored on a scale of 0
to 3.The level of depression is assessed on the basis
of these scores. The total score indicates the severity/
seriousness of depression. An analysis of the valid-
ity and reliability of its use with the Turkish popula-
tion has been conducted and a cut-off score of 17 was
reported (Hisli 1988). AcroQoL is a disease-specific
questionnaire used to assess health related quality of
life (HRQoL) in patients with acromegaly (Webb et al.
2002; Deyneli et al. 2003). It is comprised of 22 ques-
tions with five possible responses and each response is
scored between 1-5. The maximum score is 110 points
(best HRQoL), while the worst score is 22 (worst
HRQoL) (Webb et al. 2006; Webb 2006). The result-
ing scores were standardized on a scale running from
0 (worst HRQoL) to 100 (best HRQoL), by using a for-
mula which is stated in literature (Webb 2006).
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Data were statistically analyzed using the SPSS
15.0 package program. When the distribution was not
normal, a nonparametric test (Mann-Whitney U test)
was used. The results are presented as median and
interquartile range [IQR]. x* test was also used when
it was necessary. P <0.05 was considered statistically
significant.

RESULTS

The mean age of the acromegaly patients and healthy
controls (HC) was 43.26+11.2 and 42.03+9.44 years,
respectively (p=0.59). Female/Male distribution were
10/13 in acromegaly group and 33/57 in HC (p=0.55).
The median time between the onset of symptoms and
diagnosis of acromegaly was 30 months [IQR: 12-76]
and from diagnosis of acromegaly until the study
period was 1 month [IQR: 1-6].

The median GH and IGF-1 levels of cases with acro-
megaly were 5.72 [IQR: 2.2-34] ng/ml and 753 [IQR:
503-1050] ng/ml, respectively. The median AcroQoL
and BDI scores of patients with acromegaly were 56
[IQR: 43-71.5] and 16 [IQR: 11-21], respectively.

Rome III diagnostic criteria were positive in 2 of
23 acromegaly patients and in 3 of 90 HC (p=0.26).
However, a polyp was detected on the sigmoid colon
by colonoscopic examination in 1 of the 2 acromegaly
cases with positive Rome III criteria. When this was
taken into consideration, IBS was present in 1 of 23
acromegaly patients, still making the statistical differ-
ence between acromegaly cases and HC insignificant
(p=0.81) (Figurel).

DISCUSSION

Results of the current study demonstrated that,
although acromegaly is known to be associated with
many gastrointestinal symptoms, increased incidence
of IBS was not found in active and newly diagnosed
cases with acromegaly.

Acromegaly is notorious for its gastrointestinal
involvement, which includes, for example, an increased
incidence of colonic polyps and cancer (Orme et al.
1998). Moreover, delayed gastric emptying, altered
intestinal motility, increased formation of cholecys-
tic stones secondary to somatostatin analogues and
prolonged colonic transit time in both treated and
untreated patients contribute to gastrointestinal
involvement in cases with acromegaly (Thomas et al.
2005; Dowling 2000; Dharmsathaphorn 1985).

IBS is one of the most commonly diagnosed gastro-
intestinal syndromes characterized by chronic abdomi-
nal pain and altered bowel habits. ROME III criteria are
commonly used for the diagnosis and classification of
IBS. Although the exact underlying mechanism of IBS
is not certain, both IBS and acromegaly are associated
with psychopathology, including anxiety and depres-
sion, and altered intestinal motility (Resmini et al. 2007;

Acromegaly and irritable bowel syndrome
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Fig. 1. Number of cases with and without IBS in each group

Ohman& Simrén 2007; Tiemensma et al. 2010). These
common characteristics raise questions about a pos-
sible relationship between IBS and acromegaly.

Although psychopathology has been previously
reported in patients with acromegaly (Tiemensma et al.
2010), in our study median BDI scores did not reveal
depression and the median AcroQoL scores were above
the average. With these scores, it was unlikely that
depression or limited quality of life would contribute
to a possible association between IBS and acromegaly.

When only ROME III criteria were taken into con-
sideration, two patients seemed to be positive for IBS.
Since acromegaly is associated with biliary and colon
pathologies, these possibilities should be carefully
addressed. After exclusion of the cases with a patho-
logic finding in ultrasonography and/or colonoscopy,
the frequency of IBS significantly decreased in acrome-
galic patients (1/24).

In conclusion, while the gastrointestinal symptoms
of acromegaly and IBS are similar, acromegaly is not
associated with a greater incidence of true IBS.

ACKNOWLEDGMENTS

This research did not receive any specific grant from
any funding agency in the public, commercial, or not-
for-profit sector.

Contflict of interest

The authors declare that there is no conflict of interest
that could be perceived as prejudicing the impartiality of
the research reported.

Neuroendocrinology Letters Vol.34 No.1 2013 « Article available online: http://node.nel.edu

73



74

Erkan Caglar, Esra Hatipoglu, Mutlu Niyazoglu, Ozlem Celik, Murat Tuncer, Pinar Kadioglu

REFERENCES

1 Beck AT, Steer RA, Brown GK. Beck Depression Inventory (BDI)
(2008). In: Rush AJ Jr., First MB, Blacker D, editors. Handbook of
Psychiatric Measures. 2nd ed. Washington DC: American Psychi-
atric Publishing, Inc. p.504.

2 Bohmelt AH, Nater UM, Franke S, Hellhammer DH, Ehlert U
(2005). Basal and stimulated hypothalamic-pituitary-adrenal axis
activity in patients with functional gastrointestinal disorders and
healthy controls. Psychosom Med. 67: 288-294.

3 Brunner JE, Johnson CC, Zafar S, Peterson EL, Brunner JF, Mel-
linger RC (1990). Colon cancer and polyps in acromegaly:
increased risk associated with family history of colon cancer. Clin
Endocrinol Oxf. 32: 65-71.

4 Colao A, Ferone D, Marzullo P, Lombardi G (2004). Systemic
complications of acromegaly: epidemiology, pathogenesis, and
management. Endocr Rev. 25: 102-152.

5 Colao A, Balzano A, Ferone D, Panza N, Grande G, Marzullo P, et
al. (1997). Increased prevalence of colonic polyps and altered
lymphocyte subset pattern in the colonic lamina propria in acro-
megaly. Clin Endocrinol Oxf. 47: 23-28.

6 Delhougne B, Deneux C, Abs R, Chanson P, Fierens H, Laurent-
Puig P, et al. (1995). The prevalence of colonic polyps in acro-
megaly: a colonoscopic and pathological study in 103 patients. J
Clin Endocrinol Metab. 80: 3223-3226.

7 Deyneli O, Yavuz D, Gozu H, Aydin H, Bicer D, Topcuoglu V, et al.
(2003). Evaluation of quality of life in Turkish patients with acro-
megaly. Proceedings of the 84th Annual Meeting of The Endo-
crine Society, Philadelphia, PA. P3-P508 (abstract).

8 Dharmsathaphorn K (1985). Intestinal somatostatin function.
Adv Exp Med Biol. 188: 463-473.

9 Dinan TG, Quigley EM, Ahmed SM, Scully P, O'Brien S, O’'Mahony
L, et al. (2006). Hypothalamic-pituitary-gut axis dysregulation in
irritable bowel syndrome: plasma cytokines as a potential bio-
marker? Gastroenterology. 130: 304-311.

10 Dobie DJ, Kivlahan DR, Maynard C, Bush KR, Davis TM, Bradley KA
(2004). Posttraumatic stress disorder in female veterans: associa-
tion with self-reported health problems and functional impair-
ment. Arch Intern Med.164: 394-400.

11 Dowling RH (2000). Review: pathogenesis of gallstones. Aliment
Pharmacol Ther. 14: 39-47.

12 Drossman DA, Corazziari E, Delvaux M, Spiller R, Talley NJ,
Thompson WG, et al. editors (2006). Rome IIl: The Functional
Gastrointestinal Disorders. 3rd ed. McLean, Virginia: Degnon
Associates.

13 Ezzat S, Strom C, Melmed S (1991). Colon polyps in acromegaly.
Ann Intern Med. 114: 754-755.

14 Hisli N (1988). A study on the validity of The Beck Depression
Inventory. Turkish Journal of Psychology. 22: 118-26.

15 ltuarte EM, Petrini J, Hershman JM (1984). Acromegaly and colon
cancer. Ann Intern Med. 101: 627-628.

16 Jarrett ME, Burr RL, Cain KC, Hertig V, Weisman P, Heitkemper MM
(2003). Anxiety and depression are related to autonomic nervous
system function in women with irritable bowel syndrome. Dig
Dis Sci. 48: 386-394.

17 Jenkins PJ, Fairclough PD, Richards T, Lowe DG, Monson J, Gross-
man A, et al. (1997). Acromegaly, colonic polyps and carcinoma.
Clin Endocrinol Oxf. 47: 17-22.

18 Klein I, Par veen G, Gavaler JS, Vanthie | DH (1982). Colonic
polyps in patients with acromegaly. Ann Intern Med. 97: 27-30.

19 Ladas SD, Thalassinos NC, loannides G, Raptis SA (1994). Does
acromegaly really predispose to an increased prevalence of gas-
trointestinal tumours? Clin Endocrinol Oxf. 41: 597-601.

20 Longstreth GF, Thompson WG, Chey WD, Houghton LA, Mearin
F, Spiller RC (2006). Functional bowel disorders. Gastroenterol-
0gy.130: 1480-1491.

21 Ohman L, Simrén M (2007). New insights into the pathogen-
esis and pathophysiology of irritable bowel syndrome. Dig Liver
Dis. 39:201-215.

22 Orme SM, McNally RJ, Cartwright RA, Belchetz PE (1998). Mortal-
ity and cancer incidence in acromegaly: a retrospective cohort
study. United Kingdom Acromegaly Study Group. J Clin Endocri-
nol Metab. 83: 2730-2734.

23 Ortego J, Veg a B, Sampedro J, Es calada J, Boixeda D, Varela C
(1994). Neoplastic colonic polyps in acromegaly. Horm Metab
Res. 26: 609-610.

24 Pyleris E, Giamarellos-Bourboulis EJ, Tzivras D, Koussoulas
V, Barbatzas C, Pimentel M (2012). The prevalence of over-
growth by aerobic bacteria in the small intestine by small bowel
culture: relationship with irritable bowel syndrome. Dig Dis
Sci.57:1321-1329.

25 Quigley EM, Bytzer P, Jones R, Mearin F (2006). Irritable bowel
syndrome: The burden and unmet needs in Europe. Dig Liver
Dis.38: 717-723.

26 Renehan AG, Bhaskar P, Painter JE, O'Dwyer ST, Haboubi
N, Varma J, et al. (2000). The prevalence and characteristics of
colorectal neoplasia in acromegaly. J Clin Endocrinol Metab. 85:
3417-3424.

27 Renehan AG, O'Connell J, O'Halloran D, Shanahan F, Potten
CS, O'Dwyer ST, etal. (2003). Acromegaly and colorectal cancer: a
comprehensive review of epidemiology, biological mechanisms,
and clinical implications. Horm Metab Res. 35: 712-725.

28 Resmini E, Parodi A, Savarino V, Greco A, Rebora A, Minuto F, et
al. (2007). Evidence of prolonged orocecal transit time and small
intestinal bacterial overgrowth in acromegalic patients. J Clin
Endocrinol Metab. 92: 2119-2124.

29 Ross RJ (1999). The GH receptor and GH insensitivity. Growth
Horm IGF Res. 9: 42-46.

30 Terzolo M, Tappero G, Borretta G, Asnaghi G, Pia A, Reimondo
G, et al. (1994). High prevalence of colonic polyps in patients
with acromegaly. Influence of sex and age. Arch Intern Med. 154:
1272-1276.

31 Thomas MJ (1998). The molecular basis of growth hormone
action. Growth Horm IGF Res. 8: 3-11.

32 Tiemensma J, Biermasz NR, van der Mast RC, Wassenaar MJ, Mid-
delkoop HA, Pereira AM, et al.(2010). Increased psychopathology
and maladaptive personality traits, but normal cognitive func-
tioning, in patients after long-term cure of acromegaly. J Clin
Endocrinol Metab. 95: 392-402.

33 Thomas LA, Veysey MJ, Murphy GM, Russell-Jones D, French GL,
Wass JA, etal.(2005). Octreotide induced prolongation of colonic
transit increases faecal anaerobic bacteria, bile acid metabolis-
ing enzymes, and serum deoxycholic acid in patients with acro-
megaly. Gut. 54: 630-635.

34 Vasen HF, van Erpecum KJ, Roelfsema F, Raue F, Koppeschaar
H, Griffioen G, et al. (1994). Increased prevalence of colonic
adenomas in patients with acromegaly. Eur J Endocrinol. 131:
235-237.

35 Webb SM, Prieto L, Badia X, Albareda M, Catala” M, Gaztambide S,
etal. (2002). Acromegaly quality of life questionnaire (ACROQOL)
a new health-related quality of life questionnaire for patients
with acromegaly: development and psychometric properties.
Clinical Endocrinology. 57: 251-258.

36 Webb SM (2006). Quality of life in acromegaly. Neuroendocrinol-
0gy. 83: 224-229.

37 Webb SM, Badia X, Surinach NL; Spanish AcroQol Study Group
(2006). Validity and clinical applicability of the acromegaly qual-
ity of life questionnaire, AcroQoL: a 6-month prospective study.
Eur J Endocrinol. 155: 269-277.

Copyright © 2013 Neuroendocrinology Letters ISSN0172-780X « www.nel.edu



