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Abstract
Growth hormone (GH) excess is associated with several systemic complications, 
one of which is the increased risk of neoplastic processes particularly of the 
gastrointestinal (GI) tract. Among the GI neoplasms, the most reported association 
is with benign and malignant neoplasms of the colon. In the majority of published 
literature, an increased incidence of GI neoplasms, both colonic adenomas as well 
as colorectal carcinoma is reported. However, the studies on colon cancer-specific 
mortality rate are conflicting with recent studies reporting similar cancer-specific 
mortality rates in comparison to controls. Many studies have reported an asso-
ciation of colorectal neoplasms with GH levels. Pathogenic mechanisms put 
forward to explain this association of GH excess and GI neoplasms primarily 
involve the increased GH-insulin-like growth factor 1 (IGF-1) signaling. Both GH 
and IGF-1 have proliferative, anti-apoptotic, and angiogenic effects on the sys-
temic tissues leading to cellular proliferation. Other contributing factors to the 
increased risk of GI neoplasms include slow intestinal transit with a redundant 
large bowel, altered bile acids, deranged local immune response, shared genetic 
susceptibility factors and hyperinsulinemia. In view of the increased risk asso-
ciation, most guidelines for the care of acromegaly patients recommend an initial 
screening colonoscopy. Recommendations for further follow-up colonoscopy 
differ but broadly, the guidelines agree that it depends on the findings at first 
colonoscopy and state of remission of GH excess. Regarding the concern about the 
risk of colorectal cancers in patients receiving recombinant GH therapy, most 
cohort studies do not show an increased risk.
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Core Tip: Growth hormone (GH) excess is associated with systemic complications including an increased 
risk of gastrointestinal (GI) neoplasms. Although most studies show an increased incidence of all GI 
neoplasms, most evidence is for increased colorectal adenomas and carcinomas. However, recent studies 
show similar colon cancer-specific mortality rates in acromegaly as compared to the general population. 
Screening guidelines for acromegaly recommend an initial colonoscopy in all patients with further follow-
up recommended for patients with high risk. Most cohort studies do not report any increased risk of GI 
neoplasms for patients on recombinant GH therapy.
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INTRODUCTION
Physiologically, growth hormone (GH) is secreted from the anterior pituitary gland and produces its 
tissue mediator, insulin-like growth factor 1 (IGF-1) from the liver. The GH-IGF-1 duo have potential 
proliferative, anti-apoptotic, and angiogenetic effects on the systemic tissues. Acromegaly is a rare 
endocrine disorder of excessive GH production mostly from a pituitary adenoma[1]. As the disease is 
indolent and evolves very slowly, most of the patients suffer a significant diagnostic delay[2]. Due to 
this prolonged exposure to GH-IGF-1 excess, patients with acromegaly suffer from metabolic as well as 
systemic complications involving musculoskeletal, cardiovascular, respiratory, neurological and 
gastrointestinal (GI) systems[3]. Epidemiological data also suggest a higher prevalence of neoplastic 
complications in patients with acromegaly because of the proliferative action of GH and IGF-1[4]. 
Among the various neoplastic complications in acromegaly, tumors involving the GI system are well 
known.

The purpose of this review was to explore the various GI neoplasms reported in acromegaly as well 
as the pathophysiology behind it. The current updates regarding the screening of GI neoplasms in 
acromegaly have been discussed. The potential risk of GI neoplasia associated with therapeutic GH 
administration has also been reviewed.

EPIDEMIOLOGY OF GI NEOPLASIA IN GH EXCESS
Among the GI neoplasms reportedly associated with GH excess (acromegaly), colorectal neoplasms are 
one of the most common. Apart from malignant neoplasms, the incidence of various benign neoplasms 
such as polyps are also reportedly associated with GH excess. In the following sections, the major 
studies that reported the risk of benign as well as malignant neoplasms of the GI tract are described.

Malignant colorectal neoplasm
The increased risk of colorectal neoplasm in acromegaly was initially reported in the studies by Klein et 
al[5] and Ituarte et al[6]. Later, the majority of the published studies in patients with acromegaly 
reported higher incidences of colorectal neoplasms. In a nationwide population-based study from 
Sweden, a total of 1296 patients with acromegaly were included[7]. The incidence of colorectal and anal 
cancer was significantly increased in the acromegaly cohort (standardized incidence ratio [SIR] 1.5; 95% 
confidence interval [CI]: 1.0 to 2.2). Of the 28 reported cases of colorectal and anal carcinomas, two were 
neuroendocrine tumors. The incidence of benign colorectal and anal tumors was also significantly high 
in patients with acromegaly (SIR 2.3; 95%CI: 1.6 to 3.3). In another recent study from Argentina, the risk 
of colorectal neoplasms was compared between 70 patients with acromegaly and control population[8]. 
Although there was no significant increase in the risk of non-precancerous polyp (P = 0.69) in patients 
with acromegaly, the risk of both advanced adenoma (P = 0.0006) and colorectal carcinoma (P = 0.0063) 
was significantly high. The increased risk of colorectal cancer (SIR 1.67; 95%CI: 1.07 to 2.58) was also 
reported in an Italian multicenter cohort study of 1512 patients with acromegaly[9]. In the subgroup 
analysis, the increased risk of colorectal cancer was found in female patients but not in male patients. In 
the largest study from the United States, cancer incidence was studied in 1041 men with acromegaly
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[10]. The cancer risk of the overall digestive organ was increased (SIR 2.0; 95%CI: 1.3 to 2.9) including 
the colon (SIR 3.1; 95%CI: 1.7 to 5.1) in comparison to the control population. In a combined cohort from 
Sweden and Denmark, a total of 1634 patients with acromegaly were followed up for 10.3 years[11]. The 
risk of overall digestive organ cancers (SIR 2.1; 95%CI: 1.6 to 2.7) as well as colon (SIR 2.6; 95%CI: 1.6 to 
3.8) and rectal cancers (SIR 2.5; 95%CI: 1.3 to 4.2) was increased. In a single center study of 140 patients 
with active acromegaly from Japan, the risk of colon cancer was reported to be as high as 17.4 (SIR) in 
females and 19.0 (SIR) in males[12]. In another small study of 19 patients with acromegaly from Japan, 
the authors reported a higher risk of colon cancer (odds ratio [OR] 9.8; 95%CI: 1.0 to 97.2) and colon 
adenoma (OR 4.2; 95%CI: 1.3 to 13.7) compared to the matched control population[13]. The risk of colon 
cancer was found to be significantly associated with high GH levels in this study. In a multicenter study 
from Italy, 233 patients of acromegaly were evaluated for the risk of colonic neoplasia[14]. The authors 
reported an increased risk of colon carcinoma (risk ratio [RR] 4.9; 95%CI: 1.1 to 22.4) in this study.

However, not all the studies had reported significantly increased risk of colorectal neoplasms in 
acromegaly patients. The risk of colorectal cancer was not significantly elevated (SIR 1.4; 95%CI: 0.7 to 
2.6) in a cohort of 529 Danish acromegaly patients[15]. Similarly, the incidence of colorectal cancer was 
not significantly higher in the cohort of acromegaly patients from Poland and Germany[16,17]. In the 
nationwide cohort of Finnish acromegaly patients, the authors did not report any excess risk of 
colorectal cancer (SIR 1.9; 95%CI: 0.7 to 4.1)[18]. However, a trend of increased incidence of colorectal 
cancer (SIR 4.44, 95%CI: 0.91 to 13.0) was observed in acro-megaly patients who responded poorly with 
treatment (posttreatment GH > 2.5 µg/L). In one of the largest cohorts of acromegaly patients from the 
United Kingdom, a non-significant trend of increased risk of colon cancer (SIR 1.67; 95%CI: 0.87 to 2.93; 
P = 0.06) was reported[19]. However, no significant difference in the risk of rectal cancer (SIR 0.86; 
95%CI: 0.23 to 2.20; P = 0.69) had been reported in this study. The results of the major studies have been 
summarized in Table 1.

In the first meta-analysis by Renehan et al[20], which included only population-based studies, 
increased risk of colorectal cancer (RR 2.04; 95%CI: 1.32 to 3.14) in acromegaly was reported. In another 
meta-analysis that evaluated the risk of colorectal neoplasm in acromegaly, a total of 701 patients from 
nine studies was included[21]. The risk of colonic adenoma (OR 2.486; CI: 1.908 to 3.238) as well as 
colorectal carcinoma (OR 4.351; CI: 1.533 to 12.354) were found to be significantly higher in patients with 
acromegaly. In the most recent study by Dal et al[15], the authors evaluated cancer risk in patients of 
Danish acromegaly cohort as well as performed a meta-analysis to determine the cancer risk in patients 
with acromegaly. In this meta-analysis, a total of 9677 acromegaly patients from 23 studies were 
included. Among the cancers related with the GI tract, the risk of colorectal carcinoma (SIR 2.6; 95%CI: 
1.7 to 4.0; 14 studies) and gastric carcinoma (SIR 2.0; 95%CI: 1.4 to 2.9) was found to be significantly 
increased in acromegaly patients. The risk of colorectal carcinomas was found to be elevated unequi-
vocally in single center (SIR 7.3; 95%CI: 2.6 to 20.6), multicenter (SIR 2.0; 95%CI: 1.3 to 3.1) as well as in 
population based (SIR 2.2; 95%CI: 1.7 to 3.0) studies.

There is no consensus on whether the rate of colon cancer-specific mortality is increased in 
acromegaly. While the initial studies demonstrated an increased cancer-specific mortality rate, later 
studies did not corroborate these findings[10,22]. The study by Ritvonen et al[22] showed that although 
the overall standardized mortality rate was increased in acromegaly patients as compared to controls, 
cancer-specific mortality rate was similar. The overall cancer-related mortality due to GI cancer was not 
significantly increased (standardized mortality rate 1.3; 95%CI: 0.8-1.9) in the nationwide population-
based study of acromegaly patients from Sweden[7].

Other malignant GI neoplasms
Studies that reported an increased risk of GI neoplasms other than those of colorectal origin in 
acromegaly are sparse in the literature. In the nationwide study from Sweden, the risk of gastric 
carcinoma (SIR 1.7; 95%CI: 0.6 to 4.0; P = 0.35) was not significantly higher in acromegaly patients[7]. A 
trend toward increased risk of gastric carcinoma (4 patients in acromegaly cohort vs 1.1 expected from 
population-based registry; SIR not calculated) in acromegaly patients was reported in the Danish 
acromegaly cohort[15]. Ron et al[10] had reported increased risk of gastric cancer (SIR 2.5; 95%CI: 0.8 to 
6.0) in a cohort of acromegaly patients from the United States. The increased risk of pancreatic cancer 
(SIR 2.6; 95%CI: 1.0 to 5.3) was reported in a cohort of acromegaly patients from Sweden (subgroup 
analysis)[11]. Similarly, in the study from Sweden, a trend of increased risk of pancreatic cancer (SIR 2.1; 
95%CI: 0.9 to 4.1; P = 0.082) has also been reported[7]. In the combined cohort of acromegaly patients 
from Sweden and Denmark, increased risk of small intestine cancer (SIR 6.0; 95%CI: 1.2 to 17.4) was 
reported[11]. The risk of esophageal cancer (SIR 3.1; 95%CI: 1.3 to 6.0) was also found to be elevated in 
acromegaly patients[10].

Benign GI neoplasms
Apart from increased risk of malignancy, a higher incidence of Gl polyps was also reported in 
acromegaly patients. A high prevalence of colonic polyp (as high as 40%) has been reported in cohorts 
of acromegaly patients[12,23,24]. In the study by Gonzalez et al[25], a total of 165 acromegaly patients 
from Mexico were included who were evaluated by colonoscopy. The authors reported significantly 
increased risk of development of colonic polyps overall (RR 6.21; 95%CI: 4.04 to 9.48; P < 0.001) as well 
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Table 1 The risk of colorectal and gastrointestinal neoplasms in acromegaly: The major studies

Ref. Country Colorectal cancer risk Other GI cancer risk

Esposito et al[7], 
2021

Sweden SIR 1.5; 95%CI: 1.0 to 2.2 Stomach (SIR 1.7; 95%CI: 0.6 to 4.0); pancreas (SIR 2.1; 
95%CI: 0.9 to 4.1)

Battistone et al[8], 
2021

Argentina 5.7% vs 0% (P = 0.0063) Advanced colorectal adenoma: 27.3% vs 7% (P = 0.0006)

Terzolo et al[9],2017 Italy SIR 1.67; 95%CI: 1.07 to 2.58 NA

Dal et al[15], 2018 Denmark SIR 1.4; 95%CI: 0.7 to 2.6 NA

Wolinski et al[16], 
2017

Poland 2% vs 0% (P = 0.14) NA

Petroff et al[17], 
2015

Germany 4 vs 6.6 (P = 0.43) NA

Kauppien-Makelin 
et al[18], 2010

Finland SIR 1.9; 95%CI: 0.7 to 4.1 NA

Kurimoto et al[12], 
2008

Japan Male: (SIR 19.0; 95%CI: 5.18 to 48.64); female: (SIR 
17.4; 95%CI: 4.74 to 44.55)

NA

Matano et al[13], 
2005

Japan OR 9.8; 95%CI: 1.0 to 97.2 NA

Terzolo et al[14], 
2005

Italy RR 4.9 (95%CI: 1.1 to 22.4). NA

Baris et al[11], 2002 Sweden and 
Denmark

Colon (SIR 2.6; 95%CI: 1.6 to 3.8); rectum (SIR 2.5; 
95%CI: 1.3 to 4.2)

Overall digestive system (SIR 2.1; 95%CI: 1.6 to 2.7); small 
intestine (SIR 6.0; 95%CI: 1.2 to 17.4)

Orme et al[19], 1998 United 
Kingdom

Colon cancer (SIR 1.67; 95%CI: 0.87 to 2.93, P = 
0.06); rectal cancer (SIR 0.86; 95%CI: 0.23 to 2.20, P = 
0.69)

NA

Ron et al[10], 1991 United States Colon (SIR 3.1; 95%CI: 1.7 to 5.1) Overall digestive system (SIR 2.0; 95%CI: 1.3 to 2.9); 
esophagus (SIR 3.1; 95%CI: 1.3 to 6.0); stomach (SIR 2.5; 
95%CI: 0.8 to 6.0) 

CI: Confidence interval; GI: Gastrointestinal; NA: Not available; OR: Odds ratio; RR: Risk ratio; SIR: Standardized incidence rate.

as both adenomatous (RR 4.86; 95%CI: 2.5 to 9.92; P < 0.001) and non-adenomatous colonic polyps (RR 
4.85; 95%CI: 2.18-8.81; P < 0.001). Majority of the polyps were located in descending colon and recto-
sigmoid colon. High serum IGF-1 level was significantly associated with development of colonic polyps. 
In a study from Turkey, an increased risk of colonic polyps overall (OR 2.04, 95%CI: 1.2 to 3.47; P = 
0.012) and hyperplastic colonic polyps (OR 3.04, 95%CI: 1.4 to 6.6) were reported in acromegaly patients
[26]. Higher IGF-1, male sex, and older age were associated with an increased risk of polyp. However, 
the prevalence of adenomatous polyp was not significantly different in acromegaly patients in 
comparison to control population. In another study from Turkey, where 66 acromegaly patients were 
compared with matched controls, a significantly higher risk of colorectal polyps was reported in 
acromegaly patients (OR: 3.191, 95%CI: 1.25 to 8.13)[27]. In these patients, 72% of the polyps were found 
at the rectosigmoid colon. In another recent study from Japan, which evaluated 178 acromegaly patients, 
significantly higher colorectal polyps were detected in patients with acromegaly compared to controls 
(66.8% vs 24.2%; P < 0.001)[28]. Moreover, the polyps were larger in size and mostly located in 
rectosigmoid colon in acromegaly patients. Agarwal et al[29] had also reported increased risk of colonic 
polyp (10.6% vs 0.8%) in a cohort of 47 Indian acromegaly patients. In the study by Matano et al[13], a 
high risk of hyperplastic polyps (OR 8.3; 95%CI: 2.1 to 3.27) in acromegaly patients has been reported. 
The authors also reported a possible association with high GH levels. In a multicenter study from Italy, 
Terzolo et al[14] also reported elevated risk of benign adenomatous polyps (RR 1.7; 95%CI: 1.1 to 2.5) in 
acromegaly patients. In the meta-analysis by Rokkas et al[21], a total of 573 acromegaly patients from 
seven studies were included to evaluate the risk of colonic polyps. The authors reported higher risk of 
hyperplastic polyp (OR 3.557; 95%CI: 2.587 to 4.891) in the pooled analysis.

Increased prevalence of small bowel polyps has also been reported in a study from Mexico, which 
used capsule endoscopy for detection of polyps in 61 acromegaly patients[30]. All of the detected polyps 
in acromegaly patients were pedunculated and located in the jejunum. Ronchi et al[31] also evaluated 
the risk of small bowel polyps in 18 acromegaly patients using the video capsule endoscopy technique. 
The prevalence of small bowel polyps was found to be significantly higher (RR 2.50; 95%CI: 1.23 to 5.07). 
However, there was no significant difference in overall small bowel lesions between the acromegaly and 
control population. Apart from small bowel polyps, the incidence of gall bladder and gastric polyps was 
also reported in acromegaly patients[12]. In a retrospective study, increased prevalence of gall bladder 



Palui R et al. Growth hormone and gastrointestinal malignancy

WJGP https://www.wjgnet.com 5 January 22, 2023 Volume 14 Issue 1

polyps (29.03% vs 4.62%, RR 6.29; 95%CI: 3.62 to 10.96; P < 0.01) were reported in a cohort of 31 newly 
diagnosed acromegaly patients from the United Kingdom[32]. High GH levels and older age (> 50 
years) were associated with a higher risk of gall bladder polyps in these patients.

PATHOGENESIS OF GI NEOPLASMS IN ACROMEGALY
Colon cancer
Several hypotheses have been put forward regarding the pathogenic mechanisms underlying the 
association between acromegaly and increased risk of GI malignancy particularly colon cancer[20]. Of 
these, the primary mechanism involves the GH-IGF-1 axis. Other contributing factors include slow 
intestinal transit with a redundant large bowel, altered bile acids, deranged local immune response, 
shared genetic susceptibility factors and hyperinsulinemia[20,33].

Excess GH signaling: GH acts on most tissues through the GH receptor (GHR) and is proliferative and 
anti-apoptotic in its action[34]. The human colonic epithelia has been shown to harbor GHR abundantly
[35]. Excess GH acts through the GHR on the colonic epithelia and activates the Janus kinase-signal 
transducer and activator of transcription 5 (STAT5) pathway[34]. STAT5 exerts cell proliferative and 
anti-apoptotic activity and is associated with malignancy in tissues other than the colon as well, such as 
the breast and the prostate[36,37]. In human colonic adenocarcinoma, the increased cellular expression 
of STAT5 has been found and correlates with a poor prognosis[38,39]. These studies demonstrate the 
role of GH-STAT5 signaling in colon cancer independent of IGF-1 signaling.

Excess IGF-1 signaling: GH mediates somatic growth predominantly by inducing the production of 
IGF-1 from the liver. Excess IGF-1 seen in acromegaly affects cellular growth and apoptosis at various 
tissue levels with the net result of favoring tumor progression[40,41]. Similar to GHR, IGF-1 receptors 
(IGF-1Rs) are expressed in human colonic adenomas and carcinomas[42]. While some studies report no 
difference in IGF-1R expression in colon cancer compared to normal colonic mucosa, others found an 
overexpression of IGF-1R[43-45]. Cats et al[46] found increased colonic cell proliferation measured by a 
labeling index in patients with acromegaly and it correlated with IGF-1 levels. However, in contrast to 
clear evidence of excessive local IGF-1 signaling, studies demonstrating an association between serum 
IGF-1 levels and the presence of colonic neoplasia is conflicting[25,47,48].

Increased IGFBP-3 and IGF-2 levels: The levels of IGF-binding protein 3 (IGFBP-3) are increased in 
acromegaly. IGFBP-3 has anti-proliferative and pro-apoptotic properties making it tumor-protective. In 
acromegaly, however, elevated GH increases the IGF-1 to IGFBP-3 ratio tipping in favor of increased 
cancer risk[49]. A study also found increased expression of IGF-2 transcripts in colorectal carcinoma cell 
lines suggesting that the growth of colorectal cancer could be mediated by IGF-2-mediated autocrine 
action on IGF-1R[50].

Other factors: Altered local immunity characterized by decrease in B cells, natural killer cells, and 
helper-inducer T cells has been associated with sporadic colon carcinogenesis and is also found in 
colonic mucosa of acromegaly patients[20]. Hyperinsulinemia as an underlying factor has been 
hypothesized to be associated with increased risk of colon cancer as the excess insulin acts through both 
insulin as well as IGF-1 receptors present abundantly on the colonic mucosa[51]. Acromegaly and type 2 
diabetes mellitus are both associated with hyperinsulinemia and increased risk of colon cancer making 
hyperinsulinemia a plausible common underlying factor[49]. Few studies exist that have explored the 
genetic predisposition for colon cancer in patients with acromegaly. A study evaluated the pol-
ymorphisms in C677T methylene-tetrahydrofolate reductase gene and found that the TT genotype is 
associated with the increased odds of colon cancer in patients with acromegaly[52]. Association of some 
factors such as increased bile acids and slower colon transit time with risk of colon cancer in acromegaly 
are inconclusive[20].

To summarize, evidence for the pathogenic basis for increased risk of colon cancer in acromegaly is 
most robust for the GH-IGF-1 axis. Other contributing factors such as hyperinsulinemia, genetic predis-
position, bile acids, and slower colon transit time need more evidence to substantiate the risk association 
(Figure 1).

Colon polyps
The French Acromegaly registry found that serum IGF-1 levels, but not GH levels, correlated with the 
presence of colorectal polyps even after adjustment for age, body mass index, and smoking[53]. Similar 
conclusion associating the occurrence of colonic polyps with markers of disease activity, especially 
serum IGF 1 levels, have been found in other studies as well[54,55]. The study by Parolin et al[55] also 
demonstrated an association between increased polyps size and untreated acromegaly.
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Figure 1 Pathogenesis of colorectal neoplasm in acromegaly. GH: Growth hormone; STAT5: Signal transducer and activator of transcription 5; IGF: 
Insulin-like growth factor; IGFBP-3: Insulin-like growth factor binding protein 3; MTHFR: Methylene-tetrahydrofolate reductase.

SCREENING MODALITIES FOR COLORECTAL LESIONS IN ACROMEGALY 
There is a good agreement in the published literature that the prevalence and incidence of colonic 
lesions is increased in patients with acromegaly. Therefore, most guidelines recommend an initial 
screening colonoscopy for all patients with acromegaly. Melmed et al[56] in the guidelines for patients 
with acromegaly in 2002 recommended that colonoscopy should be performed every 3-5 years 
depending upon the family history and previous polyps detection. Their 2009 update recommended an 
initial colonoscopy in all patients with acromegaly followed by subsequent follow-up similar to the 
general population[57]. The Endocrine Society clinical practice guidelines for acromegaly in 2014 
recommended a baseline screening colonoscopy in all patients at the time of diagnosis while a repeat 
colonoscopy is suggested once every 5 years in those with a polyp or elevated IGF-1 levels and once 
every 10 years in those without a polyp and normal IGF-1 levels. On similar lines, the British Society of 
Gastroenterology and Association of Coloproctology considered acromegaly as a moderate to high-risk 
group for colorectal cancer and suggested in their 2010 guideline update that patients with acromegaly 
should be offered regular screening with colonoscopy beginning at the age of 40 years. They 
recommended that the frequency of repeat colonoscopy be determined by the findings at the initial 
colonoscopy and the activity of acromegaly. Patients with adenoma at first screening or elevated serum 
IGF-1 levels should be screened with a repeat colonoscopy 3-yearly, while those with normal initial 
colonoscopy or normal GH/IGF-1 levels should be screened every 5-10 years[58].

Although the above-mentioned guidelines recommend a more frequent follow-up colonoscopy in 
acromegaly patients, evidence accumulating in the last decade do not entirely support this strategy. 
Recent data do not show an increased colon cancer-specific mortality in acromegaly patients, especially 
in those with controlled disease[19,59]. A recent meta-analysis concluded that although cancer-specific 
mortality rate in acromegaly was increased in uncontrolled disease, it was similar to the general 
population in the subgroup with controlled disease. They concluded that the mortality rates decreased 
in the last decade in patients with acromegaly and the cancer incidence was more related to the longer 
age of survival rather than the GH/IGF-1 axis[60]. The presence of a colonic adenoma at first 
colonoscopy also predicted the occurrence of an adenoma at second (OR 4.4, 95%CI: 1.9 to 10.4) or third 
colonoscopies (OR 8.8, 95%CI: 2.9 to 26.5%)[54]. More importantly, a normal first colonoscopy in 
acromegaly patients was associated with normal second and third colonoscopies[54]. The above study 
findings highlight that the presence of a colonic lesion at first colonoscopy coupled with uncontrolled or 
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untreated acromegaly with high serum IGF-1 levels are associated with the greatest risk of incident 
colonic lesion. In view of the recent evidence, although both the Acromegaly Consensus Group and the 
Pituitary Society, recommend an initial screening colonoscopy in patients with acromegaly, they toned 
down their recommendation to suggest that follow-up colonoscopy testing should be performed similar 
to that in the general population[61,62].

Colonoscopy is technically difficult in acromegaly due to the increased length of colon and it requires 
a better and longer preparation time[33]. In addition, a pan-colonoscopy rather than a sigmoidoscopy is 
essential in acromegaly, since one-quarter of the adenomas and one-half of the carcinomas occur in the 
ascending and transverse colon[21].

Fecal occult blood and computed tomography (CT) colonography are the other modalities that have 
been tried for the diagnosis of colorectal lesions in patients with acromegaly. In a study by Bogazzi et al
[63], colonoscopy was superior to fecal occult blood testing in detecting colonic lesions in acromegaly. 
By contrast, CT colonography was found to be comparable to conventional colonoscopy in terms of 
diagnostic accuracy, although there is an increased risk of radiation exposure and it does not allow for 
intervention[64].

GI NEOPLASMS IN GH THERAPY
Several components of the GH-IGF-1 axis have been linked to the risk of carcinogenesis. As a result, 
there remains a safety concern for recombinant GH (rGH) therapy, specifically when it is being used in 
patients with history of a cancer or in patients without systemic GH deficiency. The possible risk of GI 
malignancy with GH therapy was first reported by Swerdlow et al[65]. In this cohort study from the 
United Kingdom, 1848 children and young adults who received rGH were followed up for the 
evaluation of cancer incidence and mortality. The incidence of colorectal cancer was high (SIR 7.9, 
95%CI: 1.0 to 28.7; P = 0.05); however, the absolute number of patients who developed colorectal cancer 
was only 2. The risk of colorectal carcinoma has reportedly remained high (SIR 11.1, 95%CI: 1.3 to 39.9; 
P = 0.03) even after excluding the high-risk group (cancer survivor, chromosome fragility syndrome). 
The cancer mortality risk for colorectal cancer was also significantly high in this cohort. However, in the 
cohort study from France, the authors did not find any increased risk of colon cancer with rGH therapy
[66]. In the prospective multinational Genetics and Neuroendocrinology of Short Stature International 
Study (GeNeSIS), more than 20000 patients who received rGH therapy were followed up. In this study 
also, the authors did not find any increased risk of cancer overall and only 1 patient developed rectal 
adenocarcinoma in the entire cohort[67]. In the recent Safety and Appropriateness of Growth Hormone 
Treatments in Europe cohort study, a total of 23984 patients who were treated with rGH in eight 
European countries (Belgium, France, Netherlands, Sweden, United Kingdom, Germany, Switzerland, 
and Italy) were evaluated for the risk of cancers[68]. The risk of colorectal cancer was not significantly 
higher (SIR 2.3; 95%CI: 0.9 to 6.2) in the overall cohort as well as in the subgroup patients who did not 
have any past history of cancer (SIR 1.4; 95%CI: 0.3 to 5.6). Although in the patients with a past history 
of cancer, the authors reported an increased risk of colorectal cancer (SIR 7.4; 95%CI: 1.9 to 29.7), the 
absolute number of cases with colorectal carcinoma was only 2. In the most recent study that combined 
the safety data from two large observational studies from the United States and Europe, the authors did 
not find any significant risk of GI malignancy with rGH treatment[69]. To summarize, although few 
studies showed increased risk of colorectal cancer, particularly in patients who were already in the high-
risk group, the majority of the large cohort studies did not find any significant association between daily 
rGH therapy and increased risk of any GI cancer including colorectal adenocarcinoma[70].

Long-acting GH therapy (LAGH) has been approved by the United States Food and Drug Adminis-
tration (lonapegsomatropin) for children with GH deficiency. However, there is theoretical concern 
regarding the possible risk of carcinogenic effect of increased IGF-1 level associated with LHGH 
therapy. Higher IGF-1 level is related to an increased risk of colon cancer in population-based studies
[71]. However, none of the major human studies with LAGH therapy have reported any increased risk 
of colon cancer to date. In a recent meta-analysis, 11 studies with LHGH therapy also did not report any 
carcinogenic risk[72]. However, we need to remember that the follow-up duration of all published 
studies of LHGH therapy were short and inadequate to truly evaluate the long-term complications such 
as risk of cancer. Thus, future studies with long-term follow-up of children receiving LAGH therapy can 
only refute any possible carcinogenic effect of this molecule.

GI NEOPLASMS CAUSING ACROMEGALY
While we have so far discussed acromegaly leading to an increased risk of GI tumors, GI neoplasia 
causing acromegaly also can occur, although quite rare. Non-pituitary neoplasms causing GH excess is 
seen in less than 1% of all cases of acromegaly[73]. Most of these are due to ectopic GH-releasing 
hormone (GHRH)-secreting tumors. The most commonly reported GHRH-secreting tumors to date have 
been pancreatic neuroendocrine tumors and bronchial tumors[74-76]. In most of these cases, acromegaly 
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is clinically indistinguishable from that due to a pituitary adenoma. Pituitary imaging reveals pituitary 
hyperplasia and serum GHRH levels are elevated in most of the cases. Ectopic GH-secreting tumors 
causing acromegaly are even more rare. Of the reported cases, most have been by a pituitary adenoma 
located in the sphenoid sinus and very rarely by neoplasms at other sites such as non-Hodgkin’s 
lymphoma[77,78].

CONCLUSION
Among the GI neoplasms, an intriguing link between colorectal neoplasms and acromegaly has been 
reported in most studies. However, the GI cancer-specific mortality rate was not found to be unequi-
vocally elevated in acromegaly patients. Almost all guidelines advise an initial screening colonoscopy in 
acromegaly patients to facilitate the early diagnosis. Recommendations regarding the timing and 
frequency of repeat colonoscopy varies and needs individualization. The majority of large cohort 
studies did not report any significantly increased risk of gastrointestinal neoplasms in patients receiving 
rGH therapy.
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