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Coexistence of Familial Acromegaly and Genetic Diabetes 
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Abstract

Acromegaly is a rare chronic endocrine disorder caused by excessive 
secretion of growth hormone (GH), usually from a pituitary adeno-
ma, leading to characteristic somatic changes and multiple systemic 
complications. A substantial proportion of patients with acromegaly 
develop endocrine comorbidities, most notably impaired glucose me-
tabolism and diabetes mellitus, due to GH-induced insulin resistance 
and β-cell dysfunction. We present a clinical case of a 37-year-old 
male, referred for diagnostic clarification in a specialized endocrine 
clinic due to an enlarged thyroid gland and distinct acromegaloid fea-
tures, prompting further investigation. Biochemical testing confirmed 
the presence of hypersomatotropism, and magnetic resonance imaging 
(MRI) identified a pituitary macroadenoma, measuring 21 × 13 mm. 
The patient underwent successful transsphenoidal biportal adenomec-
tomy. Given the positive family history - a sister previously diagnosed 
with acromegaly, genetic testing was initiated. The patient tested 
negative for common syndromic causes, including familial isolated 
pituitary adenomas (FIPA), multiple endocrine neoplasia type 1 and 4 
(MEN1, MEN4). Whole exome sequencing revealed pathogenic vari-
ants in genes MT-ND5 and MT-ND4, associated with a genetic form of 
diabetes mellitus. While hyperglycemia may resolve in some patients 
after successful treatment of acromegaly, persistent diabetes mellitus 
was observed in our case, likely due to the alterations in MT-ND5 and 
MT-ND4 genes. This clinical case provides initial evidence suggesting 
a novel link between familial forms of acromegaly and mitochondrial 
diabetes, offering new perspectives on shared genetic pathways.
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Introduction

Acromegaly is a rare disease caused by hypersecretion of 
growth hormone (GH). Most cases of acromegaly are caused 
by benign microadenomas or macroadenomas of the pituitary 
gland, which are characterized by significant morbidity and 
mortality [1]. The worldwide prevalence of the disease is 2.8 - 
13.7 cases per 100,000, and the incidence is 0.2 - 1.1 cases per 
100,000 per year [2]. In the USA, annual prevalence estimates 
are higher, with around 7.1 - 8.8 per 100,000, and a Europe-
an study reports a prevalence of 8.5 per 100,000 [3-5]. Inci-
dence rates in the USA also show higher rates (0.96 - 1.17 per 
100,000), while in Europe the estimates are lower at around 
0.3 - 0.4 per 100,000 [3-5].

Acromegaly affects both sexes equally, with a median age of 
diagnosis typically in the fifth decade of life (40 - 50 years), and 
delays of approximately 5 years in diagnosis are common [2].

Recent data indicate an upward trend in incidence, preva-
lence, and age at diagnosis. In addition, the clinical presenta-
tion tends to be milder, which may affect earlier or incidental 
diagnosis [6, 7]. Later diagnosis results in larger tumors and 
the need for more complex treatment [8]. In addition, acro-
megaly is associated with comorbidities such as hypertension 
and type 2 diabetes mellitus, contributing to increased morbid-
ity and mortality [9-11].

Although most somatotropinomas are sporadic, a small 
number (about 5%) have a familial pattern. More than half 
of the familial forms are due to multiple endocrine neoplasia 
type 1 (MEN-1), multiple endocrine neoplasia type 4 (MEN-
4), or Carney complex [12]. In the late 1990s, several cases 
of familial forms of acromegaly unrelated to the syndromes 
mentioned above (familial isolated pituitary adenomas (FIPA)) 
were described, characterized by larger pituitary adenoma size 
and earlier diagnosis [12]. The main symptoms of acromegaly 
include acral overgrowth (enlarged facial features, hands, and 
feet) with common endocrine complications, such as insulin 
resistance and diabetes mellitus, hypopituitarism due to the 
compression of the normal pituitary gland, hypogonadism, 
thyroid gland enlargement and nodules.

We present a rare clinical case of a man with familial ac-
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romegaly, diagnosed on the basis of a macrosomatotropinoma. 
A notable aspect of this case is the co-occurrence of persistent 
diabetes mellitus despite successful tumor resection, which was 
ultimately linked to pathogenic mitochondrial DNA variants 
(MT-ND5 and MT-ND4). This case highlights a potential novel 
association between familial acromegaly and mitochondrial dia-
betes. To our knowledge, this is the first reported case of familial 
acromegaly with confirmed mitochondrial variants.

Case Report

Investigations

A 37-year-old male patient was referred to the Clinic of En-
docrinology and Metabolic Diseases after an outpatient con-
sultation with an endocrinologist due to an enlarged thyroid 
gland and characteristic clinical signs of acromegaly. As co-
morbidity, the patient presented with diabetes mellitus type 2, 
managed with metformin at a dose of 850 mg/day as a tol-
erated starting regimen. There was a relevant family history: 
the patient’s older sister was diagnosed with acromegaly and 
experienced exitus letalis due to postoperative complications 
following transsphenoidal adenomectomy. As a limitation, it 
was not possible to perform genetic testing on the patient’s 

sister, as no biological material was available, and such testing 
had not been conducted previously.

Diagnosis

Physical examination showed dark and sweaty skin. The 
patient had a hypersthenic habitus. The height was 180 cm, 
weight 105 kg, body mass index (BMI) 32.4 kg/m2. There was 
no evidence of gynecomastia. The feet and wrists were coarse 
and enlarged. Macroglossia without tooth imprints, enlarged 
nose and lips were observed. The thyroid gland presented en-
larged with a dense-elastic consistency.

The main clinical signs of the disease in the patient are 
shown in Figure 1.

The performed basic laboratory tests (Table 1) showed data 
on normal blood count, ionogram, and renal function. Glycat-
ed hemoglobin levels were elevated on metformin therapy. In-
creased GH and insulin-like growth factor 1 (IGF-1) were found, 
with euthyroid function, and preserved hypothalamo-pituitary-
gonadal axis (luteinizing hormone (LH), follicle-stimulating hor-
mone (FSH), testosterone, and prolactin). Thyroid autoantibodies 
were not elevated. No data on disorders in calcium-phosphorus 
metabolism were found, normal parathyroid hormone (PTH), 
total calcium, ionized calcium, and phosphorus were observed.

Magnetic resonance imaging (MRI) of the brain was per-

Figure 1. Characteristic clinical signs of acromegaly in the patient. (a) Enlarged nose and lips. (b) Enlarged and coarse wrist (blue 
arrow) compared to a normal wrist (red arrow). (c) Macroglossia. (d) Enlarged thyroid gland.
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formed with a focus on the hypothalamic-pituitary region in 
three planes, pre- and post-contrast examination with gado-
linium enhancement. An advanced extra-axial, supratentorial 
focal lesion with markedly expansive growth and maximum 
dimensions of 21 × 13 mm, localized intra-, supra-, and para-
sellar bilaterally, with a predominance to the left was found. 
The formation presented with a complex structure and relative-
ly homogeneous intralesional characteristic - hypointensity in 
T1. The described pathological “mass” was irregularly round-
ed, with smooth and sharp contours, and in its development 
demonstrated aggressive biological behavior. It exteriorized 
suprasellarly, compressing the optic chiasm, optic nerves and 
tracts, and chiasmal cistern. Laterally to the left, it involved 
the walls of the cavernous sinus and reached the walls of the 
carotid siphon. After application of contrast medium (CM), it 
retained its hypointensity. Occlusive ventriculomegaly was 

absent. Focal lesions in the brain parenchyma were not visual-
ized, nor were intra-axial tumor formations supra- or infraten-
torially. Ventricular system, basal cisterns, and subarachnoid 
spaces along the convexity were normal for age. The finding 
corresponded to a pituitary macroadenoma (Fig. 2).

Computerized perimetry was performed, with no evidence 
of visual field abnormalities. Hand radiography revealed thick-
ened interphalangeal spaces of the distal and middle phalanges 
of the fingers of both hands and thickened soft tissues (Fig. 3).

The performed thyroid ultrasound visualized an enlarged 
nodular thyroid gland, with a total volume of 36 mL (increased 

Table 1.  Basic Investigations

Lab test Value Reference range
Hemoglobin g/L 149.0 140 - 180
Fasting glucose mmol/L 5.9 2.8 - 6.1
Glycated hemoglobin % 6.97 4.5 - 6.3
Serum potassium mmol/L 4.7 3.5 - 5.6
Serum sodium mmol/L 137.0 136 - 151
Serum chlorine mmol/L 97.0 96 - 110
Total calcium mmol/L 2.48 2.12 - 2.62
Ionized calcium mmol/L 1.28 1.10 - 1.35
Phosphorus mmol/L 1.3 0.77 - 1.46
Urea mmol/L 5.7 2.6 - 7.2
Creatinine µmol/L 79.0 44 - 96
PTH pg/mL 20.5 15 - 68.3
TSH mU/L 0.465 0.34 - 5.6
FT4 pmol/L 11.08 7.86 - 14.41
FT3 pmol/L 5.67 3.8 - 6.0
Prolactin mU/L 141.11 70 - 565
LH IU/L 4.48 1.24 - 8.62
FSH mIU/mL 11.21 1.27 - 19.26
Testosterone ng/mL 2.97 1.75 - 7.81
Cortisol (8 h) nmol/L 216.84 154 - 624
Cortisol (23 h) nmol/L 74.06
ACTH pg/mL 50.7 5 - 47
GH ng/mL 10.0 ↑ 0.05 - 3
IGF-1 µg/L 658.3 ↑ 83 - 233
Anti Tg Ab IU/mL < 0.5 0 - 4
Anti TPO Ab IU/mL < 0.2 0 - 9

TSH: thyroid-stimulating hormone; FT4: free thyroxine; FT3: free trii-
odothyronine; Tg: thyroglobulin; TPO: thyroid peroxidase; Ab: antibody; 
LH: luteinizing hormone; FSH: follicle-stimulating hormone; ACTH: 
adrenocorticotropic hormone; GH: growth hormone; PTH: parathyroid 
hormone; IGF-1: insulin-like growth factor 1.

Figure 2. MRI of the brain showing tumor process in the sella turcica 
with signs of pituitary macroadenoma (sagittal plane). The arrow indi-
cates the tumor mass. MRI: magnetic resonance imaging.

Figure 3. X-ray image of the hand, showing hypertrophy of the terminal 
tufts of the distal phalanges, forming projections similar to spurs (black 
arrowhead), as well as enlargement of the bases of those phalanges 
(red arrowhead) and thickened soft tissues (black arrow).
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for a male patient), containing multiple nodules up to 1 cm in 
diameter, all exhibiting benign characteristics. There were no 
data for enlarged cervical lymph nodes.

After consultation with a neurosurgeon, the patient was 
referred for surgical treatment. The tumor was extirpated us-
ing an endonasal transsphenoidal biportal approach. Pathology 
confirmed a sparsely granulated somatotroph adenoma with 
GH positivity.

Follow-up and outcomes

There were no postoperative complications. The clinical symp-
toms regressed, and during follow-up the patient presented with 
normal levels of somatotropic hormone and IGF-1. However, 
the patient’s concomitant diabetes mellitus persisted during fol-
low-up. Regarding the thyroid gland, about 1 year after the sur-
gical intervention on the pituitary gland, compression symptoms 
developed and a total thyroidectomy was performed. Histologi-
cal examination revealed no evidence of malignant thyroid nod-
ules, and replacement therapy with levothyroxine was started. 
Diabetes was managed with metformin and lifestyle modifi-
cation. Follow-up studies showed improved glycemic control, 
with a glycated hemoglobin level of 5.37% on the same dosage 
of metformin; however, carbohydrate disorders persisted (glu-
cose levels at 120 min: 8.27 mmol/L during the performed oral 
glucose tolerance test). Simultaneous assessment of GH levels 
during test showed remission (Table 2).

Given the presence of a family history in the patient (an 
older sister with acromegaly), genetic studies were conducted. 
Exome sequencing was performed, with analysis of the genes 
aryl hydrocarbon receptor-interacting protein (AIP), cyclin-de-
pendent kinase inhibitor 1B (CDKN1B), as well as the gene en-
coding the menin protein. No pathogenic or likely pathogenic 
variants were identified to support a hereditary predisposition 
to the development of acromegaly. Based on the genetic analy-
sis in the patient, FIPA, MEN1, and MEN4 were excluded.

Discussion

We presented a rare clinical case of familial acromegaly in 

which initial genetic analysis did not identify pathological 
variants associated with FIPA, MEN1, or MEN4. Subsequent 
consultation with a geneticist and whole exome sequencing 
(WES) of the patient identified candidate genes suggesting a 
defect in mitochondrial DNA and a potential genetic basis for 
the accompanying diabetes mellitus.

MEN-1 syndrome is caused by a mutation in a tumor sup-
pressor gene located in chromosome region 11q13, encoding 
the protein menin, which controls cell growth, proliferation, 
and differentiation. Mutations in this gene can trigger the de-
velopment of tumors in certain endocrine organs [13]. MEN-4 
syndrome was first described in 2006 and phenotypically re-
sembles MEN-1 - manifesting with pituitary tumors, primary 
hyperparathyroidism, and pancreatic tumors - but the genetic 
defect is in the CDKN1B gene [14].

The patient described by us phenotypically exhibits only 
acromegaly; there is no evidence of disorders in calcium-phos-
phorus metabolism due to primary hyperparathyroidism, nor 
are there pancreatic tumors. Genetic analysis does not confirm 
pathological changes in the genes responsible for the manifes-
tation of MEN-1 and MEN-4.

In our patient, the presence of FIPA was considered, but no 
mutation in the AIP gene was identified. Mutations in AIP are 
found in only about 15-25% of described cases of FIPA [15]. 
In our patient’s family, his parents and children had no clinical 
signs of acromegaly, and no hormonal or genetic studies had 
been performed. A sporadic occurrence of acromegaly in both 
our patient and his sister has also been discussed, which is very 
unlikely given the frequency of acromegaly in the population. 
The mother of the patient had a history of diabetes.

Malicka et al describe two sisters, aged 55 and 61 years, 
diagnosed with acromegaly. The younger sister was treated 
with somatostatin analogues, with a good effect on symptoms 
and normalization of GH and IGF-1 levels. The older sister 
was treated with somatostatin, and transsphenoidal adenomec-
tomy was performed twice due to recurrence. Genetic analysis 
was performed in both sisters, and genetic disorders in the di-
rection of MEN-1 and MEN-4 were not found, as in our pa-
tient. There is no evidence whether the sisters were tested for 
mutations in the AIP gene [16].

WES in a patient, presenting with both diabetes mellitus 
and acromegaly, revealed a complex set of heterozygous vari-
ants with potential relevance to the observed endocrine phe-
notype. Notably, two variants were identified in mitochondrial 
genes associated with oxidative phosphorylation - MT-ND5 
(p.F124L) and MT-ND4 (p.E87*) - both of which may impair 
complex I function and mitochondrial adenosine triphosphate 
(ATP) production, a mechanism previously implicated in mi-
tochondrial diabetes mellitus [17]. Additionally, a frameshift 
variant in COL6A6 (p.D157Tfs*3), though primarily associated 
with muscular and connective tissue disorders, could influence 
pancreatic extracellular matrix integrity, potentially contributing 
to β-cell dysfunction [18]. Furthermore, a deleterious frameshift 
in SLC10A1 (p.T203Sfs*74), encoding the hepatic bile acid 
transporter NTCP, has been associated with altered lipid me-
tabolism and hepatic insulin resistance [19]. Variants in MYD88 
(p.E53del) and IL17RA (p.R263*) may reflect immune dysfunc-
tion, which can influence both pancreatic inflammation and pi-
tuitary regulation [20]. This may also be linked to mitochondrial 

Table 2.  Oral Glucose Tolerance Test With a Simultanious As-
sessment of Growth Hormone Levels, Showing Persistent Car-
bohydrate Disorders and Remission of Acromegaly

Lab test Value Reference range
Glucose mmol/L 0 min 6.06
Glucose mmol/L 60 min 12.24
Glucose mmol/L 120 min 8.27
Glucose mmol/L 180 min 5.74
Growth hormone ng/mL 0 min 0.337 0.05 - 3
Growth hormone ng/mL 60 min 0.302
Growth hormone ng/mL 120 min 0.28
Growth hormone ng/mL 180 min 0.268
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oxidative stress affecting pituitary cell growth.
Although no solitary variant singularly accounts for the 

co-occurrence of diabetes and acromegaly, the cumulative bur-
den of rare, potentially deleterious mutations across mitochon-
drial, metabolic, extracellular matrix, transport, and immune 
pathways may exert a synergistic effect, tipping the balance 
toward a complex, multi-organ endocrine phenotype. Future 
mitochondrial respiration assays in patient-derived cells may 
help confirm these findings.

In our patient, at the time of diagnosis of acromegaly, con-
comitant type 2 diabetes mellitus was observed as symptomatic 
due to high levels of somatotropic hormone. The persistence of 
diabetes after remission of acromegaly, along with the data ob-
tained from WES, points to a genetic form of diabetes mellitus, 
specifically, a defect in β-cell function resulting from a mutation 
in the genes responsible for mitochondrial DNA function.

Conclusions

We present a rare case of familial acromegaly with negative 
genetic analysis for FIPA, MEN1, and MEN4. WES sequenc-
ing identified mutations suggestive of a possible genetic ba-
sis for diabetes mellitus due to impaired mitochondrial DNA 
function. Our literature search did not identify any previously 
described similar cases. This may also be linked to mitochon-
drial oxidative stress affecting pituitary cell growth, with the 
variants likely impairing ATP-dependent insulin secretion. 
Currently, there is a lack of direct studies comparing the preva-
lence of MT-ND4 and MT-ND5 variants in acromegalic ver-
sus non-acromegalic populations. Nevertheless, the metabolic 
and mitochondrial dysfunctions associated with these variants 
warrant further investigation to explore their potential role in 
endocrine disorders such as acromegaly.

Learning points

In cases of familial acromegaly with persistent diabetes melli-
tus, despite the successful treatment of the process causing hy-
persomatotropism, a potential mitochondrial etiology should 
be considered. Further research is needed to clarify the pos-
sible link between acromegaly and mitochondrial diabetes.
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