
67

Copyright: Copyright @ Author(s) – Available online at https://www.turkjem.org/
This journal is licensed under a Creative Commons (CC BY-NC-SA) 4.0 International License.

Somatostatin Receptor Ligand and Vitamin B12

Şahin et al.

ORIGINAL ARTICLE

The Association Between Somatostatin Receptor 
Ligand and Vitamin B12 in Patients with Acromegaly

ABSTRACT

Objective: Vitamin B12 deficiency causes hematologic and neuropsychiatric disorders, thus it 
is important to evaluate it in risky situations. In this study, we aimed to evaluate the association 
between somatostatin receptor ligands and vitamin B12 in patients with acromegaly.

Methods: Patients who were followed up with the diagnosis of acromegaly in the Endocrinology and 
Metabolism outpatient clinic of Cerrahpaşa Medical Faculty were evaluated. Patients were divided 
into groups according to their somatostatin receptor ligand use status. The groups were evaluated 
according to their vitamin B12 levels, demographic data, and biochemical parameters.

Results: One hundred fifty-two patients were evaluated. Thirteen patients had vitamin B12 defi-
ciency. The majority (11/13) of patients with vitamin B12 deficiency were using somatostatin recep-
tor ligands. In addition, the number of patients with vitamin B12 deficiency who received lanreotide 
autogel treatment was significantly higher compared with patients who did not use somatostatin 
receptor ligands (P = .011). Vitamin B12 levels were higher in patients who received lanreotide auto-
gel treatment than in patients who did not use SRL treatment (P = .040). There was a negative cor-
relation between vitamin B12 levels and lanreotide autogel use time and the cumulative lanreotide 
autogel dose.

Conclusion: It is important to evaluate vitamin B12 levels in the follow-up of patients with acro-
megaly receiving somatostatin receptor ligand therapy because these patients have lower levels of 
vitamin B12 compared with patients who do not use somatostatin receptor ligand therapy. 

Keywords: Acromegaly, lanreotide autogel, octreotide LAR, vitamin B12

Introduction

Acromegaly is a chronic disease caused by excessive growth hormone (GH) secretion and 
consequently increased levels of insulin-like growth factor I (IGF-I).1 In most cases, acro-
megaly is caused by a pituitary adenoma, which causes somatotroph cell-derived GH and 
IGF-1 hypersecretion.2 Hypersecretion of GH causes high levels of IGF-1, leading to somatic 
overgrowth, multiple comorbidities, mortality, and physical disfigurement.1 Morbidity and 
mortality in patients with acromegaly are mostly due to tumor compression, the elevation 
of GH/IGF-1, and secondary effects of treatment.3,4 Mortality is 2-fold higher in patients with 
acromegaly due to the presence of diabetes, hypertension, cardiovascular, cerebrovascular, 
respiratory disorders, and malignancy.5-7

The primary treatment in patients with acromegaly is surgery, and the transsphenoidal 
route is generally preferred.1 Biochemical control rates after surgery range from 32% to 85% 
in patients with acromegaly.8 Medical treatment is recommended for patients who cannot 
be controlled after surgery and surgery is not appropriate. Among the medical treatments, 
somatostatin receptor ligands (SRLs) (octreotide, lanreotide, and pasireotide), cabergoline, 
pegvisomant, and combination therapies are included.9 Among the medical treatments, first-
generation SRLs [lanreotide autogel and octreotide long-acting release (LAR)] are recom-
mended first.9 Common adverse effects of first-generation SRLs include abdominal cramps, 
flatulence, and diarrhea. In addition, local skin irritation, pain at the injection site, and hair 
loss are among the rarer adverse effects.1

Vitamin B12 (Vit B12) is essential for DNA synthesis and neurologic functions. Active and pas-
sive mechanisms play a role in the absorption of Vit B12. When supraphysiologic amounts of 
Vit B12 reach the small intestine, it is directly absorbed passively from the jejunum and ileum. 
Gastric intrinsic factor (IF) is required for the activation mechanism, and the absorption of 
the physiologic amounts of Vit B12 in foods occurs in this way.10 Vitamin B12 deficiency can 
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lead to hematologic and neuropsychiatric disorders.10 One of the rare 
adverse effects of SRL is Vit B12 deficiency.11 Therefore, Vit B12 defi-
ciency may be important in patients with acromegaly using SRLs. 
However, there are insufficient data on this subject in the literature. 
In this study, we aimed to evaluate the association between SRLs and 
Vit B12 deficiency in patients with acromegaly.

Material and Methods

The medical records of patients with acromegaly who were followed 
by the Endocrinology and Metabolism outpatient clinic of İstanbul 
University Cerrahpaşa, Cerrahpaşa Medical Faculty, were retrospec-
tively reviewed. Patients who were diagnosed as having acromegaly 
and whose Vit B12 levels were evaluated were examined. Patients 
whose Vit B12 levels were not evaluated; those with a lack of regular 
follow-ups; patients with a diagnosis of chronic pancreatitis, atrophic 
gastritis, malabsorption, and inflammatory bowel disease; patients 
who did not use somatostatin therapy regularly; and those with a 
history of gastrointestinal surgery were excluded from the study. 
Patients with histologic confirmation through endoscopic biopsy 
were considered to have atrophic gastritis. Upper gastrointestinal 
endoscopy was performed on patients for reasons such as anemia, 
weight loss, reflux symptoms, and medical treatment-resistant dys-
pepsia, dysphagia, and persistent vomiting.

All parameters of the patients were analyzed according to the period 
in which Vit B12 levels were evaluated. Patients’ age, sex, Vit B12 level, 
Vit B12 deficiency status, alcohol consumption, smoking status, pro-
ton pump inhibitor (PPI) use, metformin use, use of cabergoline and 
pegvisomant, total disease duration, GH, IGF-1, insulin-like growth 
factor-1-upper limit of normal (IGF-1-ULN) values, biochemical 
control status, hemoglobin, hematocrit, mean corpuscular volume 
(MCV), white blood cell (WBC), platelet count, and abdominal imag-
ing were retrospectively analyzed. Octreotide LAR, lanreotide auto-
gel cumulative dose and mean dose every 28 days, and treatment 
durations were calculated. We calculated the cumulative SRL average 
dose by multiplying the dose used by the time used.

Patients with IGF-1 values within the normal range according to age 
and sex and random GH values less than 1.0 g/L were accepted as 
having controlled disease activity.1 In discordant cases, patients with 
no deterioration in clinical and laboratory parameters and patients 
with IGF-1 values repeatedly in the normal range in the follow-up 
period were accepted as having controlled disease activity. The levels 
of GH and IGF-1 were measured in the same laboratory (supplemen-
tary material). Vitamin B12 levels less than 180 pg/mL were accepted 
as a deficiency. Vitamin B12 was assayed using an elect​roche​milum​
inesc​ence immunoassay on a Roche Cobas e601 system (Roche, 
Cobas e 601, Roche Diagnostics GmbH, Mannheim, Germany).

The patients were divided into 2 groups according to the use of SRLs: 
patients using SRLs and those not using SRLs. The 2 groups were 
compared according to age, sex, alcohol, and smoking status, Vit 
B12 levels, Vit B12 deficiency, biochemical parameters, biochemical 
control status, and PPI, metformin, cabergoline, and pegvisomant 
use. Also, patients were divided into 3 groups according to the use 
of SRLs. Group A consisted of patients who did not use SRLs, group 
B comprised patients using octreotide LAR, and group C constituted 
patients using lanreotide autogel. These 3 groups were compared 
in terms of age, sex, alcohol, and smoking status, Vit B12 levels, 
Vit  B12 deficiency, biochemical parameters, biochemical control 
status, and PPI, metformin, cabergoline, and pegvisomant use.

This study was approved by the Local Ethics Committee of Cerrahpaşa 
Faculty of Medicine (approval number: 142289). The study adhered 
to the tenets of the Declaration of Helsinki.

Statistical Analysis
The Statistical Package for the Social Sciences version 22.0 software 
(IBM Corp.; Armonk, NY, USA) was used. The distribution of variables 
was evaluated using the Kolmogorov–Smirnov test. In normally dis-
tributed variables, continuous data are given as means ± standard 
deviation (SD), in non-normally distributed variables, continuous data 
are given as median (IQR) and categorical data are given as numbers 
and percentages. In the comparisons of 2 groups, the Mann–Whitney 
U test was performed in the analysis of quantitative, non-normally 
distributed, and independent data. The independent samples t-test 
was used in the analysis of quantitative, normally distributed, and 
independent data. In the comparison of 3 groups, for the analysis of 
quantitative independent data, we used analysis of variance (ANOVA) 
for data with normal distribution, and in post hoc analysis, we per-
formed the Bonferroni test. We used the Kruskal–Wallis test for data 
with non-normal distribution, and the Mann–Whitney U test for the 
analysis of quantitative independent data. Bonferroni correction was 
then performed to account for errors due to the multiple compari-
sons among groups A, B, and C. The chi-square test, and, if chi-square 
conditions were not met, Fisher’s test was performed in the analysis 
of qualitative independent data. Statistically significant results were 
considered as P < 0.05. The confidence level was set at 95%.

Results

In our study, 160 patients with acromegaly were assessed. Three 
patients were excluded due to atrophic gastritis, one due to terminal 
ileum resection, and 4 due to irregular SRL treatment use. One hun-
dred fifty-two patients with acromegaly were evaluated, 71 (46%) of 
whom were male and 81 (54%) were female. All data were evaluated 
according to the period in which the patients were assessed for Vit 
B12. The mean age of the patients was 45.3 ± 11.8 years, and the 
mean age at the time of diagnosis was 41.1 ± 12.0 years. The median 
duration of the disease was 32.5 [range, 16.0-54.7] months. The 
median Vit B12 level was 289.5 [range, 242.0-374.0] pg/mL; 13 (8.5%) 
patients had Vit B12 deficiency. Fifty-nine (38.8%) patients were not 
using SRLs, and 93 (61.2%) patients were using SRLs. Of the patients 
using SRLs, 59 (38.8%) were using octreotide LAR and 34 (22.4%) 
were using lanreotide autogel. The cumulative octreotide LAR dose 
was 990.0 [range, 365.0-1990.0] mg, and the median octreotide LAR 
dose was 25.0 [range, 20.0-30.0] mg/28 days. The cumulative lan-
reotide autogel dose was 2400.0 [range, 1064.9-3757.2] mg, and the 
median lanreotide autogel dose was 101.5 [range, 90.0-114.0] mg/28 
days. The median [IQR] hemoglobin, hematocrit, MCV, WBC, and 
platelet count values were 13.0 [range, 12.0-14.0] g/dL, 39.0% [range, 
36.1-41.0], 85.0 [range, 82.0-87.2] fL, 6800 [range, 5800-8300] µL, and 
249,000 [range, 200,000-292,000] µL, respectively. The alcohol con-
sumption and smoking data of 111 patients were obtained. Seven 
(6%) patients consumed alcohol, and 36 (32%) patients smoked. One 
(7%) of 13 patients with Vit B12 deficiency smoked, none of them 
consumed alcohol. None of the patients with Vit B12 deficiency had 
vegan or vegetarian eating styles.

Anemia was present in 53 (34.9%) patients. Of these, 15 (28.3%) 
were microcytic and 38 (71.7%) were normocytic; there was no mac-
rocytic anemia. Eight (61.5%) of 13 patients with Vit B12 deficiency 
had anemia. Four (50%) of these patients had microcytic anemia and 
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4 (50%) had normocytic anemia. None of the patients had macro-
cytic anemia. Thirty-three (21.7%) patients were using cabergoline, 
3 (2.0%) were using pegvisomant, 11 (7.2%) were using PPIs, and 
27 (17.8%) patients were using metformin. One (7%) of 13 patients 
with Vit B12 deficiency was using PPIs; none were using metformin. 
Abdominal imaging was present in 102 (67.1%) patients. Of these 
patients, 97 (63.8%) had abdominal ultrasonography, 3 (2%) had 
abdominal magnetic resonance imaging, and 2 (1.3%) had abdomi-
nal computed tomography imaging. No patients had any findings 
of pancreatitis. Fifty-three patients had upper gastrointestinal sys-
tem endoscopy. None of these patients had any findings of atro-
phic gastritis. Of the 13 patients with Vit B12 deficiency, 7 (53%) had 
abdominal imaging, and none had signs of pancreatitis. Upper gas-
trointestinal endoscopy and endoscopic biopsy were performed in 
all patients with Vit B12 deficiency. Only 1 patient underwent antrum 
biopsy, the others had both antrum and corpus biopsies. Atrophic 
gastritis was not detected in any patients with Vit B12 deficiency. 
General features of patients with Vit B12 deficiency are presented in 
Table 1.

The Comparison of SRL Treatment (+) vs. SRL Treatment (−)
No significant difference was found among the groups in terms of 
sex and age. There was no significant difference between the groups 
in terms of alcohol consumption and smoking. Vit B12 deficiency was 
present in 11 (11.8%) patients in the SRL treatment (+) group and 2 
(3.4%) patients in the SRL treatment (−) group, which was not statisti-
cally significantly different. In addition, the median Vit B12 level was 
288.0 [range, 223.0-373.0] pg/mL in the SRL treatment (+) group and 
297.0 [range, 246.0-375.0] pg/mL in the SRL treatment (−) group; the 
difference was not statistically significant. Hemoglobin and hemato-
crit values were significantly lower in the SRL treatment (+) groups. 
However, no significant difference was found in terms of the presence 
of anemia. There was no statistical significance between the groups 
in terms of MCV levels. In terms of disease duration, the median value 
was 40.0 [range, 23.5-70.0] months in the SRL treatment (+) group 
and 23.0 [range, 12.0-37.0] months in the SRL treatment (−) group, 
which was statistically significantly different (P < .001). There was no 
difference between the groups in terms of GH, IGF-1, IGF-1-ULN, and 
disease control. No significance was found between the groups in 
terms of the use of PPIs, metformin, and pegvisomant, whereas the 
use of cabergoline was significantly higher in the group using SRLs 
(P < .001).

In the correlation analysis, a negative correlation was found between 
Vit B12 levels and the duration of SRL use (P = ., r = −0.232). However, 
no correlation was found between Vit B12 levels and age, and total 
disease duration.

The Comparison of Groups A (SRL Treatment −), B (Octreotide LAR +), 
and C (Lanreotide Autogel +)

There was no statistically significant difference between the groups in 
terms of sex and age. Disease duration was found to be significantly 
shorter in group A (SRL treatment −) compared with group B (octreo-
tide LAR +) (P < .001). There was no significant difference between 
the groups in terms of alcohol consumption and smoking. In terms 
of Vit B12 deficiency, the number of patients with Vit B12 deficiency 
was found to be significantly higher in group C (lanreotide autogel 
+) than in group A (SRL treatment −) (P = .011). Although there was 
no statistically significant difference, the number of patients with Vit 
B12 deficiency was higher in group C (lanreotide autogel +) than in 

group B (octreotide LAR +). When analyzed in terms of Vit B12 lev-
els between the groups, Vit B12 levels were found to be significantly 
lower in patients using lanreotide autogel (group C) than in patients 
not using SRL treatment (group A) (P = .040). There was no signifi-
cant difference between the groups in terms of anemia and MCV. 
Although there was a significant difference in terms of hemoglobin 
and hematocrit (P = .050 and P = .039, respectively), the statistical 
significance disappeared in pairwise comparisons. There was no sig-
nificant difference between the groups in terms of pegvisomant, PPI, 
and metformin use. However, the use of cabergoline was found to be 
significantly lower in group B than in the other groups (P < .001 and 
P < .001, respectively). There was no significant difference between 
the groups in terms of GH, IGF-1, IGF-1-ULN, and disease control. The 
comparisons of groups A, B, and C are presented in Table 2.

In the correlation analysis, a negative correlation was found 
between Vit B12 levels and cumulative lanreotide autogel dose 
(P = .048, r = −0.342), the duration of lanreotide autogel use (P = .035, 
r = −0.363) in group C (lanreotide autogel). However, no correlation 
was found between Vit B12 levels and age, total disease duration, 
and dose (mg/28 days). In group B, there was no significant correla-
tion between Vit B12 levels and these parameters (Table 3).

Discussion

Studies are reporting low levels of Vit B12 in patients with acro-
megaly receiving somatostatin analogs treatment, but there are no 
robust studies in the literature on this issue. In an early study con-
ducted by Plockinger et al. 10 patients with acromegaly treated with 
subcutaneous octreotide were prospectively evaluated. In patients 
with normal Vit B12 levels at the initiation of octreotide treatment, Vit 
B12 levels decreased over time.12 In another study on octreotide LAR 
treatment, this situation could not be demonstrated.13 In our study, 
Vit B12 levels were found to be significantly lower in patients who 
received SRL (octreotide LAR + lanreotide autogel) therapy compared 
with patients who did not receive SRL therapy. Although we do not 
know the Vit B12 level before SRL treatment, the difference between 
the groups in terms of Vit B12 levels may have reduced the effect of 
SRL treatment on Vit B12 levels. Although our study has a retrospec-
tive design, it may be important because it evaluates 3 treatment 
groups simultaneously in patients with acromegaly. However, this 
issue may be clearer with larger and prospective studies.

There are no studies evaluating Vit B12 levels in patients with acro-
megaly who received lanreotide autogel treatment or did not receive 
SRL treatment. Therefore, it is not known whether the effect of lan-
reotide autogel and octreotide LAR treatment on vitamin B12 levels 
is different. However, in our previous study, we reported that the 
adverse effects of octreotide LAR and lanreotide autogel treatments 
on the upper gastrointestinal system were different.14 In our study, 
we found a significant decrease in Vit B12 in patients who received 
lanreotide autogel treatment, but we did not see the same differ-
ence in patients who received octreotide LAR treatment. However, 
because our study was a retrospective design, it may be difficult to 
obtain a clear result. Prospective studies can shed light on this issue.

The mechanism by which somatostatin analogs cause Vit B12 defi-
ciency is also unclear because there has not been much research on 
this issue. There are 2 opinions on this subject. First, somatostatin 
analogs can directly inhibit the release of IF, leading to Vit B12 defi-
ciency.12 The other view is that somatostatin analogs may cause Vit 
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B12 deficiency by preventing acid secretion from gastrin-secreting 
cells, creating hypochlorhydria.12,15 We cannot comment on this sub-
ject because our study is retrospective, but this issue needs large and 
prospective studies.

Vit B12 deficiency causes megaloblastic anemia by disrupting DNA 
synthesis. In addition to anemia, it can cause a decrease in all blood 
cells (pancytopenia).16 In our study, none of the patients with Vit 
B12 deficiency had macrocytic anemia or pancytopenia. There was 
no difference between the groups in terms of MCV. There is little infor-
mation on this subject in the literature. In the study by Plockinger 

et al12 although Vit B12 deficiency was observed in patients receiving 
octreotide treatment, no hematologic change was detected in any 
patients.

There are several limitations to our study. The IF levels of the patients 
could not be evaluated because of our study’s retrospective design, 
and Vit B12 levels before SRL treatment were unknown. The course of 
Vit B12 could not be evaluated in patients receiving SRL treatment. In 
addition, neurologic examinations of patients with Vit B12 deficiency 
could not be performed. However, this is the first study to evaluate 
lanreotide autogel treatment and evaluate 3 groups of patients who 
received octreotide LAR treatment, lanreotide autogel treatment, 
and no SRL treatment.

In conclusion, Vit B12 levels were found to be lower in patients who 
received SRL treatment than in patients who did not receive SRL 
treatment. Therefore, it is important to evaluate Vit B12 levels in 
the follow-up of patients with acromegaly receiving SRL treatment. 
The absence of atrophic gastritis in patients with Vit B12 deficiency 
suggests that SRL treatment causes Vit B12 deficiency by another 
mechanism. In addition, the effect of octreotide LAR and lanreotide 
autogel treatment on Vit B12 levels may be different. Therefore, pro-
spective and larger studies are necessary on this issue.
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Table 2.  The Comparison of Groups A, B, and C
Group A (n = 59) Group B (n = 59) Group C (n = 34) P

Sex F (%)/M (%) 30 (50.8)/29 (49.2) 35 (59.3)/24 (40.7) 16 (47.1)/18 (52.9) NS
Age means ± SD (year) 45.8 ± 12.1 46.0 ± 10.4 41.9 ± 13.3 NS
Alcohol use (n [%]) 2 (4.5) 2 (4.9) 3 (11.5) NS
Smoking (n [%]) 14 (31.8) 10 (24.4) 12 (46.2) NS
The disease duration (month) 23.0 [12.0-37.0] 42.0 [24.0-115.0]a 37.0 [17.0-47.7] <.001
The duration of SRL use (month) - 31.0 [15.5-75.0] 23.5 [11.0-36.5] .047
B12 level median (IQR) (pg/mL) 297.0 [246.0-375.0]b 290.0 [228.0-375.0] 268.0 [194.0-329.0] NS
B12 deficiency (n [%]) 2 (3.4) 4 (6.8) 7 (20.6)c .014
Hemoglobin median (IQR) (g/dL)d 13.5 [12.6-14.4] 12.9 [11.9-13.7] 13.0 [11.9-14.0] .050
Hematocrit median (IQR) (%)e 39.8 [37.2-42.9] 38.6 [35.4-40.2] 38.2 [35.8-41.0] .039
MCV median (IQR)(fL) 85.0 [82.0-88.0] 84.6 [82.0-87.1] 84.0 [82.1-87.0] NS
PPI use (n [%]) 2 (3.4) 7 (11.9) 2 (5.9) NS
Metformin use (n [%]) 8 (13.6) 15 (25.4) 4 (11.8) NS

aGroup B vs Group A (P < .001).
bThere was no statistically significant difference among the groups, but a significant difference was found between group A and group C in pairwise 
comparisons (P = .040).
cGroup C vs Group A (P = .011).
d,eThere was a significant difference in terms of hematocrit (P = .048) among the groups, but the significance disappeared in pairwise comparisons.
F, female; M, male; SRL, somatostatin receptor ligand; MCV, mean corpuscular volume; PPI, proton pump inhibitor; NS, not significant; IQR, interquar-
tile range.

Table 3.  Correlation Analyses in Group B and Group C
Group B (octreotide LAR +) (n = 59) B12 Level
The mean octreotide LAR dose (mg/28 days) P = .934

r = −0.011
The cumulative octreotide LAR dose (mg) P = .140

r = −0.205
The duration of octreotide LAR use P = .106

r = −0.224 
Age P = .460

r = 0.098 
The total disease duration P = .229

r = −0.159
Group C (lanreotide autogel +) (n = 34)
The mean lanreotide autogel dose (mg/28 days) P = .880

r = 0.027
The cumulative lanreotide autogel dose (mg) P = .048

r = −0.342
The duration of lanreotide autogel use P = .035

r = −0.363
Age P = .804

r = 0.044
The total disease duration P = .028

r = −0.376
LAR, long-acting release.
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