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1 Original Article
Fatty liver in patients with acromegaly

Akromegali hastalarinda yagl karaciger
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ABSTRACT

Aim: Patients with acromegaly are at risk of metabolic diseases, such as diabetes mellitus, insulin resistance and
hypertriglyceridemia. We aimed to investigate what is effective in the development of non-alcoholic fatty liver disease
(NAFLD) in patients with acromegaly.

Materials and Methods: 60 (33 female, 27 male) patients with acromegaly, and a healthy control group of 52 persons (27
female and 25 male) were retrospectively studied. Mean age of the patients and the control group were 44.11 £13.83 and
39.12+14.99 respectively. Body mass index (BMI), liver ultrasound and laboratory findings were taken from the records in
the files. Statistical analyzes were performed using SPSS statistical software package version 22 (IBM Corporation, USA).

Results: Fasting blood sugar, triglyceride, insulin like growth factor, growth hormone(GH) and CRP levels were significantly
higher, HDL levels were significantly lower in acromegaly group. BMI and NAFLD were similar between groups. We found
that, BMI and GH are the most important two factors in the presence of NAFLD in patients with acromegaly. NAFLD
correlates significantly positively with the patient's BMI, weight and age; significantly negatively with the GH levels.

Conclusion: In people with acromegaly, BMI and GH levels are the things that affect development of NAFLD.
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Amag: Akromegali hastalarinda, diabetes mellitus, insilin direnci ve hipertrigliseridemi gibi metabolik durumlara siklikla
rastlanir. Bizim amacimiz, akromegali hastalarinda, non alkolik yagli karaciger (NAFLD) gelismesinde etkili olan faktorleri
saptamaktir.

Gereg ve Yontemler: 60 (33 kadin, 27 erkek) akromegali hastasi ve 52 saglkli kisiden (27 kadin ve 25 erkek) olusan kontrol
grubu retrospektif olarak incelendi. Hastalarin ve kontrol grubunun ortalama yasi sirasiyla 44.11 £13.83 ve 39.12+14.99'du.
Beden kitle indeksi (BKi), karaciger ultrasonografisi ve laboratuvar sonuclari dosyalarindaki kayitlardan alindi. istatistik
analizlerde IBM SPSS Versiyon 22.0 istatistiksel paket programi (IBM Corporation, USA) kullanildi.

Bulgular: Akromegali hastalarinda aclik kan sekeri, trigliserid, instlin benzeri biytime faktord, bliytime hormonu (GH) ve
CRP seviyeleri kontrol grubuna goére anlamli derecede yiiksek, HDL diizeyleri anlamli derecede diisiik bulundu. Gruplarin
BKi ve NAFLD oranlari benzerdi. Akromegali hastalarinda BKi ve GH'un NAFLD gelismesinde en énemli iki faktér oldugu
sonucuna ulastik. NAFLD, hastanin BKi, kilo ve yasi ile anlamli derecede pozitif, GH diizeyi ile anlamli derecede negatif

korelasyon gosterdi.

Introduction

Growth hormone (GH) is produced by anterior pituitary
gland. GH hypersecretion is usually caused by a GH-
secreting pituitary adenoma and leads to acromegaly.
GH hypersecretion leads to overproduction of insulin-like
growth factor 1 (IGF-1). IGF-1 is a polypeptide hormone
which has functional homology with proinsulin and can be
synthesized by liver and many tissues and stimulates growth
in specific cells through paracrine and autocrine mechanisms.
IGF-1 is widely involved in inflammation, glucose and lipid
metabolism, stimulates free fatty acid (FFA) use in muscle [1].
Mature hepatocytes and adipocytes have abundant insulin
receptors, while virtually no IGF-1 receptors. Vascular smooth
muscle cells have abundant IGF-1 receptors and minimal
insulin receptors.

Acromegaly is a slowly developing disease and often
diagnosed in 10 years or moreafter its onset. The mean age
at diagnosis of acromegaly ranges from 40-47 years, with a
prevalence of 28-137 per million and an incidence of 2-11
cases/year [2]. Overgrowth on the acral parts of the skeleton,
soft tissue swelling and periarticular and cartilaginous
thickeningoccurs.Deepvoice, hyperhidrosis, proximal muscle
weakness and fatigue, joint pain, arthropathy, sleep apnea,
generalized visceromegaly, diabetes mellitus, hypertension,
coronary artery disease, heart and respiratory failure can be
seen clinically. Hypertension is caused by plasma volume
overload, increased cardiac output and structural changes in

Sonug: Akromegali hastalarinda, NAFLD gelismesini etkileyen faktdrler BKi ve GH'dur.

Anahtar kelimeler: akromegali; non alkolik yagh karaciger hastaligi; beden kitle indeksi

the vascular system. GH acts at the distal nephron and has
antinatriuretic effects. Epithelial sodium channel subunit
transcription in the cortical collecting duct is induced by GH.
There is insulin resistance (IR) due to GH elevation, decreased
peripheral glucose utilization, increased gluconeogenesis
and lipolysis. GH stimulates lipid oxidation [3] and white
adipose tissue (AT) lipolysis [4] which leads reduced visceral
AT and FFA release into the muscles [3] and increases FFA
oxidation in the liver [1]. In acromegaly, body fat depots
are diminished. GH in skeletal muscle increases lipoprotein
lipase activity. At supraphysiological levels, GH induces IR in
liver and muscle. FFA released from AT can lead to IR in the
liver. In acromegaly, increased lipolysis and IR theoretically
have opposite effects on the NAFLD. Lipid accumulation
occurs in the liver in cases of GH abundance or deficiency
[5]. GH stimulates triglyceride (TG) uptake and storage in
the muscle and liver by inducing LPL and/or hepatic lipase
(HL) expression. GH promotes intra hepatic TG storage by
repressing lipolysis, or lipid oxidation, or by promoting
lipogenesis [6].

In the diagnosis, clinical features of acromegaly, elevated
IGF-1 levels, and nadir postglucose GH levels are important.
IGF-1 levels are stable, and reflect elevated GH levels. IGF-1
enhances glucose uptake in peripheral tissues.

Metabolic complications of acromegaly which closely
linked to the increased cardiovascular risk are impaired FBS,
impaired glucose tolerance, diabetes mellitus, IR, reduced
TC, increased TG, increased nitrogen retention [7].
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The liver is the central organ for fatty acid metabolism,
participates in TG synthesis, export, uptake and oxidation.
Fatty acids are collected in the liver by both hepatocellular
uptake from plasma and biosynthesis in the liver. In healthy
persons,smallamounts offattyacidsare stored as triglycerides
in liver. Persistent dysfunctions in liver metabolism lead to
the accumulation of TG within hepatocytes, namely NAFLD
[8]. It is considered to be the hepatic manifestation of the
IR, metabolic syndrome and its components (diabetes
mellitus, hypertension, obesity, dyslipidemia). Prevalence of
NAFLD is 25% to 45% in the Western population [9]. NAFLD
is considered a predominant hepatopathy worldwide and
a leading cause of chronic liver disease in not only United
States but much of the world. In USA, NAFLD affects nearly
a third of the population and the 10-year cost of managing
NAFLD complications can bring an economic burden of
US$908 billion [10].

We aimed to investigate what is effective in the development
of NAFLD in patients with acromegaly.

Material and Methods

60 (33 female, 27 male) patients with acromegaly who were
followed in Erzurum Regional Education and Research
Hospital endocrinology outpatient clinic were retrospectively
evaluated and the findings which they were first diagnosed
were compared with a healthy cross-matched control group
of 52 persons (27 femaleand 25 male).27 out of 60 acromegaly
patients were men. Mean age of the patients and the control
group were 44.11 +13.83 and 39.12+14.99 respectively. All
patients, had the clinical features of acromegaly, their IGF-
1 levels were high for age and serum GH concentration >1
ng/mL during 75 g oral glucose tolerance test at the time of
acromegaly diagnosis. Who had accompanying infectious or
inflammatory diseases and other malignities were excluded.

Serum glucose was measured with a standard
spectrophotometric method. Serum total IGF-1, high-
sensitivity CRP, thyroid stimulating hormone, insulin

were determined by solid-phase, enzyme-labeled
chemiluminescent immunometric assays (Immulite 1000
immunoassay system, Siemens medical solutions Diagnostics,
Los Angeles, CA, USA). Plasma lipid levels including low-
density lipoprotein (LDL), high-density lipoprotein (HDL),
TG, and TC were measured using standardized enzymatic

methods.

Statistical analyzes were performed using SPSS statistical
software package version 22 (IBM Corporation, USA).
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Descriptive statistics were performed,continuous variables
areexpressed as meantstandard deviation.The Kolmogorov-
Smirnov test was used to asses normality. Student’s t-test
and Mann-Whitney U-test were used to compare normally
distributed and non-normal distributed continuous variables,
respectively. The relationships between variables were
assessed using Spearman correlation coefficient for non-
normally distributed data. Multivariate logistic regression
analysis was used to determine the effects of FBS, BMI, HDL,
LDL, TG and TC on NAFLD. For all comparisons, P <0.05 was
accepted as significant.

Local Ethics Committee for Clinical Research approved this
study. World Medical Association Declaration of Helsinki
Ethical Principles for Medical Research Involving Human
Subjects were applied in this study. Informed consent was
obtained from all involved persons prior to study inclusion.

Results

Mean FBS (97,42+13,10 and 88,21+6,87 mg/dL),
TG (137.62484.02 and 102.92+43.06mg/dL), IGF-1
(562.92+408.75 and 163.57+77.85ng/mL) and CRP levels
(3.50+3.31 and 1.32+1.24mg/L) were significantly higher,
HDL levels (41.55+£10.51 and 50.57£10.69 mg/dL)
significantly lower in acromegaly group than the control

were

group respectively, p<0.05.

Mean weight of the acromegaly group was significantly
higher than the control group (82.60+16.83 and 73.52+19.56
kg respectively), p<0.05, but BMI (29.66+5.49 and 26.93+7.16
kg/m2) and NAFLD (29.03 and 41.90 %) were similar between
groups, p>0.05.

Characteristics and biochemical test results of patients with

acromegaly and controls are summarized in Table 1.

In table 2, multiple logistic regression analysis of parameters
affecting NAFLD in acromegaly is shown.

BMI and GH are the most important factors in the presence
of NAFLD in patients with acromegaly.

Correlation analysis of NAFLD with BMI, weight, age and GH
in acromegaly is seen in Table 3.

In patients with acromegaly, NAFLD disease correlates
positively with the patient's BMI, weight and age; negatively
with the GH levels.
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Discussion

This is the first study to determine the risk factors of NAFLD
in patients with acromegaly. The multiple regression analysis
of NAFLD and other risk factors was performed (Table 2). BMI
and GH were independent predictive factors of NAFLD in
patients with acromegaly.

We found that, mean FBS, TG, IGF-1 and CRP levels were
significantly higher, HDL levels were significantly lower
in acromegaly group than the control group respectively,
p<0.05. TC, LDL and insulin levels were similar. A study
in 2013 in Greece showed that TC, LDL and TG levels were
increased in patients with acromegaly as opposed to the
control group, while HDL cholesterol was decreased [11].
In some studies, patients with acromegaly were found to
have hypertriglyceridemia [11, 12]. As TG levels are high,
there is a risk of developing NAFLD [13]. When 62 patients
with acromegaly were compared with 36 healthy persons,
patients with acromegaly were found to have significantly
higher mean values of FBS, TC, LDL, TG as well as lower mean
levels of HDL; CRP levels were similar [14]. In 2002, in a study
it was found that patients with acromegaly had lower CRP
and higher insulin levels than healthy controls [15].

In our study, at ultrasound imaging, the frequency of NAFLD
was found similar in acromegaly and control groups. In a
study, of twenty-four newly diagnosed acromegalic patients,
45.8% was found to have high visceral adiposity index which
shows early metabolic risk [16]. In another study, whole-
body magnetic resonance imaging of 24 patients with
acromegaly showed that, visceral AT was less than control
group [17].Unlike this, seven patients with acromegaly and
cross matched healthy volunteers were enrolled in a study
and magnetic resonance spectroscopy was used to assess in
vivo lipid deposition of liver and found markedly elevated
liver fat content in acromegaly [18].

In our study, NAFLD correlates negatively with the GH levels
in acromegalic patients. Ciresi et al found that, in acromegaly,
hepatic steatosis index is related with the reduction of GH
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and IGF-1 levels [5]. GH directly acts as a promoter in lipolytic
signaling and in contrast, GH might promote lipid synthesis
and storage by induction of IGF-1 [19]. 55 patients with
NAFLD were enrolled in a study, and decreased GH was found
associated with hepatic steatosis [20]. GH deficiency found
to be associated with dyslipidemia and NAFLD [13, 21].

We found that, mean weight (82.60+16.83 and 73.52+19.56
kg) of the acromegaly group was significantly higher than the
control group respectively, p<0.05, but BMI (29.66+5.49 and
26.93+7.16 kg/m2) was similar between groups, p>0.05. In
some studies, body weight and BMI in patients with acromegaly
were higher compared to healthy controls [22, 23].

A higher BMI increases the prevalence of NAFLD in
population [24]. The prevalence of NAFLD increases with
age, overweight/obesity and hypertriglyceridemia in general
population [25]. In patients with acromegaly, we found that,
NAFLD correlates positively with the patient's BMI, weight
and age, just as normal population.

In conclusion, BMI and GH were found to be independent
predictive factors of NAFLD in patients with acromegaly.
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