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 Background: Copeptin serves as a stable substitute marker for vasopressin and is emerging as 

a biomarker in endocrine disorders. Given the complex metabolic interactions in acromegaly 

and the role of growth hormone in fluid balance, this study examined copeptin levels in patients 

with acromegaly and diabetes mellitus, non-diabetic acromegaly, and healthy controls. 

Objectives: To compare serum copeptin concentrations among acromegalic patients with 

diabetes, acromegalic patients without diabetes, and healthy controls. 

Subjects and Methods: This is a comparative cross-sectional study that included 176 

participants: acromegalic patients with diabetes, acromegalic patients without diabetes, and 

healthy controls. Serum copeptin was measured using a standardized ELISA method. A 

comprehensive biochemical profile was also assessed, including growth hormone, insulin-like 

growth factor-1, fasting glucose, glycated hemoglobin, and lipid parameters. One-way ANOVA 

with post-hoc least significant difference testing was used to analyze group differences. The 

study was conducted at the National Diabetes Center (Baghdad, Iraq) with fasting samples 

collected between November 2024 and March 2025. 

Results: Mean copeptin concentrations demonstrated a statistically significant variation 

between the groups (p = 0.012). Non-diabetic acromegalic patients exhibited the highest 

copeptin levels (72.6 ± 59.3 pmol/L), followed by diabetic acromegalic patients (57.3 ± 49.2 

pmol/L) and control subjects (48.0 ± 25.7 pmol/L). Post-hoc analysis indicated a substantial 

elevation in copeptin levels among non-diabetic acromegalic patients compared to controls (p 

= 0.003; Cohen’s d = -0.45, 95% CI: -0.85 to -0.05), indicating a small-to-medium effect size. 

Copeptin demonstrated a positive correlation with growth hormone (r = 0.443, p = 0.003) and 

insulin-like growth factor-1 (r = 0.333, p = 0.027), while it correlated negatively with 

triglycerides (r = -0.326, p = 0.031) and VLDL (r = -0.332, p = 0.028). 

Conclusions: Serum copeptin levels were significantly higher in non-diabetic acromegalic 

patients than in controls, while diabetic acromegalic patients were not significantly different 

from controls. 
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Introduction  

Acromegaly is a rare, lifelong endocrine disorder mainly caused 

by pituitary adenomas, leading to excess secretion of growth hormone 

(GH) and insulin-like growth factor-1 (IGF-1). This hormonal 

imbalance results in characteristic somatic changes and multiple 

systemic complications, including insulin resistance, diabetes 

mellitus, dyslipidemia, hypertension, and cardiovascular disease 1. 

Diabetes mellitus develops in about 20–40% of patients, primarily due 

to GH-induced insulin resistance, and contributes to increased 

cardiovascular and renal risks 2. 

Copeptin is a 39–amino acid glycopeptide derived from the C-

terminal part of pre-pro-vasopressin (pre-pro-AVP) and is secreted in 

equimolar amounts with arginine vasopressin (AVP) and neurophysin 

II 3. Its secretion parallels that of AVP in response to osmotic and 

hemodynamic stimuli, helping regulate water balance, vascular tone, 

and responses to non-osmotic stressors such as hypoglycemia and 

cardiovascular stress 4. Because direct AVP measurement is limited 

by its instability and low plasma concentration, copeptin is widely 

used as a reliable surrogate marker for vasopressin activity in 

disorders of water balance and as a prognostic marker in various 

diseases 5. In central diabetes insipidus, for instance, postoperative 

copeptin <2.5 pmol/L suggests AVP deficiency, while levels >30 

pmol/L indicate preserved secretion 5. 

Recent evidence suggests that diabetes may influence copeptin levels 

in acromegaly through interactions between glucose metabolism, 

vasopressin system activation, and the pathophysiological effects of 

GH excess. Chronic GH and IGF-1 overproduction induces 

significant insulin resistance, enhances hepatic gluconeogenesis, and 

impairs pancreatic β-cell function, leading to glucose dysregulation. 

The coexistence of diabetes in acromegaly further stimulates the 

vasopressin system through hyperglycemia-induced osmotic changes, 

thereby increasing copeptin levels 3. Elevated copeptin has also been 

linked to adverse cardiovascular outcomes and improves the rapid 

rule-out of acute myocardial infarction when combined with cardiac 

troponin 6. 

 Beyond water and cardiovascular disorders, copeptin relates to 

metabolic disease. Type 2 diabetes is strongly associated with insulin 

resistance and biochemical alterations (GABA, IRAP, GLUT4), 

which may interact with copeptin regulation in acromegaly 7. Recent 

studies demonstrated increased serum Meteorin-like (METRNL) in 

newly diagnosed type 2 diabetes and correlations with metabolic risk 

factors, highlighting the role of novel biomarkers in glucose and lipid 

metabolism 8. Similarly, bariatric surgery improves BMI, glycemic 

control, and lipid profile in obese diabetic patients, underscoring the 

clinical relevance of biomarker research 9. 

Clinical studies also suggest a link between GH and copeptin. In GH-

deficient patients, copeptin increased significantly after GH 

replacement therapy 10. In acromegaly, postoperative copeptin 

monitoring may help predict fluid balance disturbances and risk of 

central diabetes insipidus after pituitary surgery 11. In diabetes, 

elevated copeptin correlates with albuminuria and renal decline 12, and 

patients with type 2 diabetes show ~60% higher copeptin levels 

compared to healthy individuals. In addition, in the context of diabetes 

and diabetic nephropathy, elevated copeptin correlates with 

albuminuria and declining renal function 13. Acromegaly exacerbates 

insulin resistance and dyslipidemia, which may compound diabetic 

kidney injury, further elevating copeptin. There is a negative 

correlation between fasting glucose and copeptin in acromegaly, 

suggesting hyperglycemia might suppress AVP secretion or reflect 

altered fluid dynamics. Diabetes can modulate copeptin via osmotic 

diuresis (e.g., with SGLT2-induced glucosuria) and hyperosmolar 

states, altering AVP/copeptin dynamics 6. These findings suggest that 

in acromegaly, GH excess may elevate copeptin, but hyperglycemia 

and osmotic diuresis in diabetic patients could counteract this effect, 

modulating copeptin’s diagnostic and prognostic role 14. 

The aim of the study is to compare serum copeptin concentrations 

among acromegalic patients with diabetes, acromegalic patients 

without diabetes, and healthy controls. 

 

Subjects and Methods  

This was a comparative cross-sectional study including 176 

participants, divided into three groups: Group A (acromegaly with 

diabetes; n = 44), Group B (acromegaly without diabetes; n = 44), and 

Group C (healthy controls; n = 88). The groups were not matched on 

age, sex, or BMI; therefore, all between-group comparisons and 

correlation analyses were adjusted for age and BMI (and for sex when 

applicable) using ANCOVA/linear regression (two-tailed α = 0.05). 

The study was conducted at the National Diabetes Center (NDC), 

Mustansiriyah University, Baghdad, Iraq, from November 2024 to 

March 2025, and was approved by the Research Ethics Committee of 

the Mustansiriyah College of Medicine (IRB approval No. 8322; 

approval date: 7 Nov 2024; registry: not applicable). All procedures 

were performed in accordance with the Declaration of Helsinki, and 

written informed consent was obtained from all participants; data 

confidentiality was maintained. 

 For all acromegaly participants, the diagnosis had been established 

before enrollment by the responsible endocrinologist and verified 

from the medical records as follows: Elevated age-/sex-adjusted IGF-

1 above the assay’s upper limit of normal on ≥2 occasions; Lack of 

GH suppression during a 75gm OGTT (nadir GH ≥0.4 ng/mL with 

ultrasensitive assay); and Pituitary adenoma on sellar MRI. At study 

visit, we re-measured GH and IGF-1 (same laboratory platform) to 

evaluate their associations with serum copeptin. Type 2 diabetes and 

prediabetes were defined according to ADA criteria (FPG ≥126 

mg/dL, 2-h OGTT ≥200 mg/dL, or HbA1c ≥6.5% for diabetes; IFG 

100–125 mg/dL, IGT 140–199 mg/dL, or HbA1c 5.7–6.4% for 

prediabetes). Diagnoses were confirmed from files and, when needed, 

verified at enrollment with fasting sampling (8–12 h fast) using 

standardized laboratory methods.  

Criteria for inclusion for acromegalic patients that have received 

Octreotide monthly injection for at least one year duration and were 

aged between 21 and 80 years.  Exclusion criteria included, renal 

impairment defined as eGFR < 60 mL/min/1.73 m² (CKD-EPI 2021) 

or macroalbuminuria (UACR ≥ 300 mg/g), or acute kidney injury 

within the prior 3 months; presence of cardiometabolic disorder with 

major fluid/osmotic impact: decompensated heart failure (NYHA II–

IV), recent acute coronary syndrome or stroke (<6 months), 
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uncontrolled hypertension (≥160/100 mmHg despite therapy), 

medications that materially alter water/sodium balance: current loop 

or thiazide diuretics, alcohol abuse, type 1 diabetes, smoking and 

pregnant women. (Type 2 diabetes and dyslipidemia were not 

excluded by design). 

Concentrations of serum copeptin were detected by a standardized lab 

technique of enzyme-linked immunosorbent assay (ELISA) kit 

(Human Copeptin ELISA Kit, YL Biotech Co., Ltd., China; Catalog 

No. YLA1139HU, 96 tests). A comprehensive biochemical 

assessment was carried out, including measurements of growth 

hormone (GH), insulin-like growth factor-1 (IGF-1), fasting blood 

glucose (FBS), glycated hemoglobin (HbA1c), and a complete lipid 

profile. 

The primary outcome was the difference in mean serum copeptin 

across Groups A, B, and C. Secondary outcomes included: (i) 

correlations between copeptin and GH/IGF-1; (ii) associations with 

glycemic indices (FPG and HbA1c); and (iii) associations with lipid 

profile parameters (total cholesterol, LDL-C, HDL-C, TG, VLDL-C). 

All statistical analyses were performed using IBM SPSS Statistics 

version 26 (IBM Corp., Armonk, NY, USA). Continuous data were 

expressed as mean ± standard deviation (SD) for normally distributed 

variables or as median (IQR) for non-normally distributed data, while 

categorical data were presented as frequencies and percentages. 

Normality of distribution was assessed using the Shapiro–Wilk test, 

and homogeneity of variances using Levene’s test. Comparisons 

among the three study groups (A, B, and C) were conducted using 

one-way ANOVA when assumptions were met, and Welch’s 

ANOVA or Kruskal–Wallis’s test when violated. Post-hoc analyses 

were performed using LSD, Games–Howell, or Dunn’s test 

(Bonferroni-adjusted) as appropriate. Associations between 

continuous variables were evaluated using Pearson’s or Spearman’s 

correlation coefficients, depending on data distribution. Effect sizes 

(Cohen’s d, 95% CI) were calculated to assess the magnitude of group 

differences. All tests were two-tailed, and a P-value of < 0.05 was 

considered statistically significant. 
 

 

Results   

The general demographic and anthropometric characteristics of 

the groups are summarized in Table 1. Study participants’ age ranged 

from 21 to 80 years, with a mean of 50.19 years and a standard 

deviation (SD) of ± 13.26 years. The highest proportions of patients 

in groups A, B, and C were aged 40-59 years (63.6%, 61.4%, and 

45.5%, respectively). 

In addition, Table 2 presents selected general characteristics and 

biochemical profiles for the three groups. The distribution of sex 

differed among the groups (χ² test, p < 0.01, η² = 0.18): in group B 

and in controls C, males were a majority (77% and 65%, respectively), 

whereas in group A, females comprised a higher fraction (66%). In 

terms of body mass index (BMI) categories, the highest proportion of 

group A was overweight (47.7%), while (54.5%) of group B were 

obese, whereas in the control group, the majority had a normal BMI 

(46.6%). The overall difference in BMI category distribution between 

the groups was statistically significant (p < 0.001). 

As expected, patients with acromegaly (groups A and B) showed 

marked hormonal and metabolic abnormalities compared to healthy 

controls. Levels of IGF-1, GH, FBS, HbA1c, Total Cholesterol and 

LDL were significantly elevated in both group A and group B relative 

to controls, while HDL levels were significantly higher (p < 0.05) in 

group C compared to groups A and B. No statistically significant 

difference in the mean of S. TG and VLDL between study groups (P 

= 0.091). 

 

 

Table 1: Age distribution of study groups (Group A: acromegaly with 

diabetes, Group B: acromegaly without diabetes, Group C: controls). 

Group 
Age < 40 

(n, %) 

Age 40–59 

(n, %) 

Age ≥ 60 (n, 

%) 

A (Acromegaly + 

DM) 
3 (6.8%) 28 (63.6%) 13 (29.5%) 

B (Acromegaly 

no DM) 
14 (31.8%) 27 (61.4%) 3 (6.8%) 

C (Healthy 

controls) 
24 (27.3%) 40 (45.5%) 24 (27.3%) 

 

 

 

The primary outcome of interest, serum copeptin levels, differed 

across the groups (Table 3). The mean copeptin concentration in 

group B was 72.61 ± 59.3 pmol/L, which was the highest among the 

three groups. One-way ANOVA indicated a significant overall 

difference in copeptin levels (p = 0.012, η² = 0.05). 

Post-hoc LSD comparisons (Table 4) showed a significant rise in 

group B copeptin level when compared to Group C (mean difference 

~24.6 pmol/L, 95% CI: 9.0–40.1, p = 0.003). The distinction between 

Group A and Group C was not significant (p = 0.24), nor did the 

distinction between the two acromegaly groups (p = 0.101). 

Effect sizes (Cohen’s d with 95% CI) were calculated and 

summarized in Table 5, in addition to post-hoc tests to assess the 

strength of group differences. Most parameters showed large effects, 

whereas the difference in copeptin between group B and controls was 

small to moderate. 

Correlation analyses were performed to explore associations 

between copeptin and other biochemical and hormonal parameters 

across the three study groups (Tables 6-8). In group A, copeptin 

showed a significant positive correlation with GH (r = 0.443, P = 

0.003) and IGF-1 (r = 0.333, P = 0.027), and a significant negative 

correlation was observed with triglycerides (r = −0.332, P = 0.028) 

and VLDL (r = −0.326, P = 0.031). Groups B and C showed no 

significant correlations between copeptin and any of the biochemical 

or hormonal parameters studied (P > 0.05). 
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Table 2: Distribution of the study participants by general characteristics. 
 

Characteristic / Parameter Group A (n=44) Group B (n=44) Group C (n=88) P-value 

Gender     

Male 15 (34.1%) 34 (77.3%) 57 (64.8%) 
<0.001 

Female 29 (65.9%) 10 (22.7%) 31 (35.2%) 

BMI Category (kg/m2)     

Normal (18.5–24.9) 2 (4.6%) 7 (15.9%) 41 (46.6%) 

<0.001 Overweight (25–29.9) 21 (47.7%) 13 (29.5%) 20 (22.7%) 

Obese (≥30) 21 (47.7%) 24 (54.5%) 27 (30.7%) 

IGF-1 (ng/mL) 527.27 ± 250.1 414.38 ± 197.8 143.09 ± 28.7 0.001 

GH (ng/mL) 4.47 ± 4.70 4.29 ± 4.90 0.45 ± 0.53 0.001 

Fasting Blood Sugar (mg/dL) 177.84 ± 76.9 110.0 ± 41.1 98.29 ± 12.0 0.001 

HbA1c (%) 7.53 ± 1.80 5.52 ± 0.81 5.33 ± 0.58 0.001 

Total Cholesterol (mg/dL) 232.45 ± 40.9 224.54 ± 49.1 176.60 ± 16.5 0.001 

Triglycerides (mg/dL) 199.29 ± 53.1 193.20 ± 60.6 183.51 ± 7.4 0.091 

HDL cholesterol (mg/dL) 38.87 ± 12.3 38.23 ± 7.7 51.10 ± 9.1 0.001 

LDL cholesterol (mg/dL) 153.70 ± 42.1 143.70 ± 52.6 86.47 ± 23.9 0.001 

VLDL (mg/dL) 39.86 ± 10.6 38.64 ± 12.12 36.70 ± 1.48 0.091 

 

 

 

Table 3: Mean (± SD) serum copeptin levels in the study groups. 

Group 
Copeptin Level (pmol/L, Mean ± 

SD) 

Group A (Acromegaly + DM) 57.30 ± 49.2 

Group B (Acromegaly no DM) 72.61 ± 59.3 

Group C (Healthy controls) 48.03 ± 25.7 

P-value 0.012 

 

 

 

 

Table 4: Post-hoc LSD test results for pairwise comparisons of 

copeptin levels between groups. 

Comparison 
Mean Difference in 

Copeptin 
P-value 

Group A vs Group B –15.31 pmol/L (A < B) 0.101 

Group A vs Group C 9.27 pmol/L (A > C) 0.240 

Group B vs Group C 24.58 pmol/L (B > C) 0.003 

 

 

Table 5: Effect size analysis (Cohen’s d and 95% CI) of 

biochemical and hormonal parameters. 

Parameter Comparison Cohen’s d 95% CI Interpretation 

IGF-1 A vs C 1.13 0.53 – 1.94 Large (↑ in A) 

 B vs C 0.51 0.14 – 0.87 Medium (↑ in B) 

GH A vs C 1.19 0.81 – 1.58 Large (↑ in A) 

 B vs C 1.19 0.80 – 1.58 Large (↑ in B) 

FBS A vs C 2.16 1.71 – 2.61 Very large (↑ in A) 

 A vs B 1.19 0.79 – 1.59 Large (↑ in A) 

HbA1c A vs C 2.16 1.71 – 2.61 Very large (↑ in A) 

 A vs B 1.26 0.85 – 1.67 Large (↑ in A) 

Cholesterol A vs C 1.83 1.43 – 2.23 Large (↑ in A) 

 B vs C 1.36 0.97 – 1.76 Large (↑ in B) 

HDL A vs C –1.19 –1.58 – –0.80 Large (↓ in A) 

 B vs C –1.49 –1.89 – –1.08 Large (↓ in B) 

LDL A vs C 2.16 1.71 – 2.61 Very large (↑ in A) 

 B vs C 1.59 1.18 – 2.00 Large (↑ in B) 

Copeptin B vs C –0.45 –0.85 – –0.05 
Small–medium (↑ 

in B) 
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Table 6: Pearson correlation between copeptin levels and selected 

biochemical parameters across group A. 

 

Biochemical Parameter Copeptin 

Correlation R 

P- Value 

Fasting Blood Sugar 

(mg/dL) 

0.082 0.596 

HbA1c (%) 0.196 0.209 

Total Cholesterol (mg/dL) -0.255 0.095 

Triglycerides (mg/dL) -0.332 0.028 

HDL cholesterol (mg/dL) 0.238 0.119 

LDL cholesterol (mg/dL) -0.234 0.126 

VLDL (mg/dL) -0.326 0.031 

IGF-1 (ng/mL) 0.333 0.027 

GH (ng/mL) 0.443 0.003 

Age (Year) -0.133 0.391 

BMI (Kg/m2) -0.055 0.724 

 

Table 7: Pearson correlation between copeptin levels and selected 

biochemical parameters across group B. 

Biochemical 

Parameter 

Copeptin 

Correlation R 

P- Value 

Fasting Blood Sugar 

(mg/dL) 

-0.013 0.933 

HbA1c (%) 0.06 0.697 

Total Cholesterol 

(mg/dL) -0.195 0.204 

Triglycerides (mg/dL) -0.229 0.135 

HDL cholesterol 

(mg/dL) 0.097 0.532 

LDL cholesterol 

(mg/dL) -0.143 0.355 

VLDL (mg/dL) -0.239 0.119 

IGF-1 (ng/mL) 0.036 0.819 

GH (ng/mL) -0.034 0.827 

Age (Year) -0.173 0.262 

BMI (Kg/m2) -0.153 0.322 

 

Table 8: Pearson correlation between copeptin levels and selected 

biochemical parameters across group C. 

 

Biochemical 

Parameter 

Copeptin 

Correlation R 

P- Value 

Fasting Blood Sugar 

(mg/dL) 

0.009 0.931 

HbA1c (%) -0.154 0.152 

Total Cholesterol 

(mg/dL) 

0.004 0.969 

Triglycerides (mg/dL) 0.167 0.121 

HDL cholesterol 

(mg/dL) 

-0.084 0.437 

LDL cholesterol 

(mg/dL) 

0.025 0.817 

VLDL (mg/dL) 0.080 0.459 

IGF-1 (ng/mL) -0.043 0.689 

GH (ng/mL) -0.095 0.380 

Age (Year) -0.134 0.214 

BMI (Kg/m2) -0.162 0.132 

Discussion 

According to the study groups' ages, the mean age of 

participants was 50.19 ± 13.26 years. Most individuals were middle-

aged, with 63.6% of group A, 61.4% of group B, and 45.5% of group 

C falling within the 40–59 age range. The prevalence of acromegaly 

among individuals aged 40 to 59 highlights the disease’s gradual 

progression and common delays in diagnosis, which often span five 

to ten years after initial symptom onset, which aligns with the 

typical diagnostic window for acromegaly (15). The slightly older 

mean age in this cohort compared to studies reporting averages of 

40–50 years may indicate regional disparities in healthcare access 

or awareness. The younger age distribution in group C likely mirrors 

general population demographics, as acromegaly is rare (16).  

Sex distribution differs among groups: group A was 65.9% females 

whereas groups B and C were predominantly male (77.3% and 

64.8%, respectively). The female predominance in group A 

contrasts with the male majority in group B. This pattern may 

suggest sex-related differences in metabolic risk among patients 

with acromegaly. Females with acromegaly may face heightened 

DM risk due to hormonal interactions, where estrogen attenuates 

GH signaling, potentially exacerbating insulin resistance (17). 

Conversely, males’ higher IGF-1 levels might protect against DM 

despite greater obesity prevalence in group B. This agrees with the 

findings of Lenders et al., who reported that women with 

acromegaly have higher DM prevalence (30% vs. 24% in men) and 

longer diagnostic delays, aligning with group A’s female majority 

(18). 

According to BMI, this pattern aligns with findings in healthy 

populations and underscores the closer association between 

excessive obesity and acromegaly. Importantly, GH excess in 

acromegaly modifies body composition, promoting visceral 

adiposity and insulin resistance independently of BMI (19). Despite 

the presence of diabetes, group A’s lower obesity rate compared to 

Group B may indicate more advanced disease or greater insulin 

deficiency and some studies reported a positive correlation between 

BMI and IGF-1, linking obesity to disease severity—consistent with 

group B’s elevated BMI and GH activity (2).  In contrast, others 

argue that obesity is the primary driver of diabetes in acromegaly, a 

view differing from Group B’s profile, implying that GH excess 

may play a more dominant role than BMI in metabolic dysfunction 

(20). 

In this study, both acromegaly groups showed significantly higher 

GH and IGF-1 levels compared to healthy controls, in line with 

evidence that elevated IGF-1 is associated with impaired glucose 

metabolism via GH/IGF-1–induced insulin resistance and lipolysis 

(21). The dyslipidemia pattern observed in acromegalic patients is 

also compatible with mechanistic links between GH excess driven 

lipolysis, increasing free fatty acids, hepatic VLDL production, and 

lower HDL (22). 

According to copeptin (CPP) levels, the observed increase in CPP 

levels among acromegaly patients—particularly those without 

diabetes mellitus (group B: 72.61 ± 59.3 vs. controls: 48.03 ± 25.7, 

p = 0.003)— supporting emerging evidence of vasopressin system 

dysregulation in states of GH excess. The markedly elevated CPP 
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concentrations in group B compared to controls indicate that GH 

excess may modulate vasopressin regulation through pathways 

independent of glucose metabolism. Recent studies have also 

indicated that CPP correlates with GH and may predict fluid-

balance changes after pituitary surgery (11). The sodium-retaining 

effects of GH and its influence on extracellular fluid volume may 

induce compensatory mechanisms that up-regulate the 

AVP/copeptin system. In the absence of diabetes-related osmotic 

diuresis, this activation could occur independently of glycemia, 

potentially explaining the higher CPP levels observed in group B 

(12). 

Although the difference between acromegalic patients with and 

without diabetes was not statistically significant in post-hoc testing, 

CPP was numerically lower in diabetic acromegaly patients (57.3 ± 

49.2 vs. 72.61 ± 59.3). This may reflect the competing osmotic 

effects of hyperglycemia and glycosuria that can blunt AVP/CPP 

responses; a recent study reported an inverse relationship between 

fasting glucose and copeptin in acromegaly, supporting the 

hypothesis that diabetes mellitus may modulate the vasopressin 

response in this population (14). 

Effect-size analyses (Cohen’s d) demonstrated large differences 

versus controls for IGF-1, GH, fasting glucose, HbA1c, total 

cholesterol, and LDL, with a large negative effect for HDL—

consistent with the profound metabolic disturbances of acromegaly. 

By contrast, CPP showed a small-to-moderate difference between 

non-diabetic acromegaly and controls, suggesting a less pronounced 

but potentially relevant clinical role.   

CPP correlated positively with GH and IGF-1 and negatively with 

triglycerides and VLDL. The inverse CPP–triglyceride association 

could reflect the interplay between GH-driven lipolysis (which 

lowers circulating TG) and AVP/CPP activation under metabolic 

stress. Because CPP primarily indexes water–osmoregulatory 

balance rather than lipid metabolism modulation. Additionally, 

several confounding factors, including lipid-lowering therapy, diet, 

physical activity, and hydration, should also be considered as these 

could have influenced lipid variability and masked potential 

relationships (23). Moreover, GH/IGF-1 excess induces systemic 

effects—renal sodium and water retention, endothelial dysfunction, 

and hypertension—that increase cardiovascular stress (14). In group 

A, the positive association between CPP and somatotropic activity 

may therefore mirror greater overall metabolic stress. This might 

indicate that the presence of diabetes or higher metabolic stress 

amplifies the link between the somatotropic axis (GH/IGF-1) and 

vasopressin release (24). 

No significant correlations between CPP and biochemical or 

hormonal indices were found in groups B or C (all p > 0.05). In non-

diabetic acromegaly (group B), this may indicate that CPP is less 

tightly coupled to metabolic markers when hyperglycemia is absent, 

or it may reflect limited power and narrower ranges of exposure, and 

the metabolic disturbances in group B were milder, so the 

vasopressin system was not markedly stimulated. This aligns with 

the idea that copeptin’s associations become more evident under 

greater metabolic stress – for instance, copeptin correlates with 

glycemia and lipids mainly in populations with metabolic syndrome 

or diabetes (14). In controls (group C), the lack of associations is 

expected under normal homeostasis and is consistent with reports 

showing minimal associations between copeptin and lipid or 

glycemic measures in metabolically healthy populations (24). 

Finally, elevated CPP has been linked to adverse cardiovascular 

outcomes—including myocardial infarction, heart failure, and 

vascular dysfunction. Such elevations may reflect metabolic 

disturbances similar to dyslipidemia in diabetic patients, 

underscoring CPP’s value as an integrated biomarker of 

cardiometabolic stress. The CPP alterations observed in acromegaly 

may therefore indicate an increased cardiometabolic burden in this 

population and warrant further prospective evaluation (6,25). 

Study Limitations 

This cross-sectional design limits the ability to draw conclusions 

about causality or longitudinal changes, as copeptin was measured 

only once. Hydration status and plasma osmolality were not 

assessed, despite their known influence on copeptin release. 

Considerable variability in copeptin levels may reflect biological 

heterogeneity or assay differences. Only patients with established 

acromegaly were included, and tumor characteristics such as size, 

disease stage, activity, and prior surgical treatment were not 

analyzed, which could influence results. 

The present study suggests that copeptin may serve as a 

promising biomarker in acromegaly, reflecting mechanisms beyond 

glucose metabolism and potentially linking growth hormone excess 

to vasopressin system dysregulation. Future research should focus 

on longitudinal assessments to determine its value in monitoring 

disease activity and treatment outcomes, as well as its possible role 

in predicting cardiovascular and renal complications. Exploring 

copeptin in combination with other biochemical markers may 

further clarify its clinical utility and support its integration into 

routine management of acromegalic patients.  

 

Conclusion  

Serum copeptin levels were markedly elevated in acromegaly 

patients, especially in those without diabetes. Furthermore, in 

patients with diabetic acromegaly, Copeptin levels showed positive 

correlations with GH and IGF-1 and negative correlations with TG 

and VLDL. These findings suggest that Copeptin could serve as a 

biomarker reflecting acromegaly's underlying disease processes 

beyond just glucose regulation. Notably, this was the first study of 

its kind to be conducted in the local region.  
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