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Abstract. Elevated ACTH levels have been observed in obese patient with
hyperinsulinemia, potentially contributing to hypothyroid-like states through
impaired T4-to-T3 conversion. We present the case of an 18-year-old female with
a long-standing history of obesity (BMI: 47 kg/m?), hyperphagia, and symptoms
consistent with hypothyroidism and hyperandrogenism. Laboratory tests
revealed elevated ACTH (109.6 pg/mL), insulin (185.18 plU/mL), and TSH
(5.857 plU/mL), with decreased free T3 (2.4 pg/mL) levels, indicating
subclinical hypothyroidism. The patient underwent bariatric surgery in April
2024. Three months postoperatively, significant clinical improvements were
observed, including a 28.3% total weight loss and 60.6% excess weight loss.
Follow-up hormonal analysis showed normalized insulin (17.9 plU/mL),
decreased ACTH and TSH levels, and increased free T3 (3.1 pg/mL). This case
highlights the potential reversibility of ACTH-driven subclinical hypothyroidism
and hyperphagia in the context of obesity-related insulin resistance following
bariatric surgery. Weight loss can lead to substantial hormonal rebalancing and
improved metabolic function.
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1 Introduction

Obesity is a global public health issue that significantly affects both physical and mental
well-being [1, 2]. In Uzbekistan, 24.9% of the population suffers from overweight or
obesity [3]. Today, bariatric surgery is considered an effective treatment for individuals
struggling with severe forms of obesity [4, 5]. This surgical intervention not only aids
in weight loss but also has a positive impact on obesity-related conditions, including
improvements in thyroid gland function [6]. Obesity, insulin resistance, and
hypothyroidism are interconnected endocrine disorders that can significantly affect
metabolic regulation [7, 8].
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Studies investigating the interaction between the hypothalamic-pituitary axis and
obesity have shown increased ACTH and cortisol secretion in overweight patients. Alt-
hough the hypothalamic-pituitary system appears to be activated, the adrenal glands in
obese individuals exhibit a reduced response to ACTH. It is also hypothesized that the
accumulation of adipose tissue may lead to a blunted autonomous response of the ad-
renal glands in obese individuals [9—12]. Cases characterized by elevated ACTH levels
and hyperphagia syndrome due to a pro-opiomelanocortin (POMC) deficiency have
been identified as underlying mechanisms contributing to early-onset obesity in af-
fected individuals [13].

Hypothyroid conditions associated with elevated ACTH levels have been reported
in several clinical studies [14, 15]. Both TSH and ACTH are derived from the
proopiomelanocortin (POMC) precursor molecule, which plays a critical role in main-
taining energy homeostasis [16]. In individuals with obesity, despite relatively un-
changed levels of thyroid hormones (T3 and T4) and cortisol, increased concentrations
of TSH and ACTH have been observed [17]. This paradox is thought to result from a
diminished epistatic response to these hormones, likely due to excessive adipose tissue
accumulation impairing hormonal signaling and feedback sensitivity [10, 17].

Studies show that insulin resistance can directly influence thyroid hormone levels
and activity [9-11, 18, 19]. Elevated insulin levels in the blood inhibit the conversion
of the inactive thyroid hormone (T4) into its active form (T3), leading to reduced T3
levels. T3 is vital for maintaining metabolism and energy balance. Hence, patients with
hyperinsulinemia are more prone to developing hypothyroidism [20-22].

In obese patients, elevated ACTH levels may lead to the inactivation of T4 to T3
conversion by suppressing deiodinase activity[5]. During weight loss following sleeve
gastrectomy, the reduction in ACTH levels along with a decrease in body mass index
(BMI) may result in the normalization of hormone levels, contributing to the resolution
of subclinical hypothyroidism and the restoration of thyroid function. Below, we pre-
sent a clinical case of a patient with a rare combination of hyperphagia syndrome and
subclinical hypothyroidism associated with elevated ACTH levels.

2 Methods

Patient Information
The patient is an 18-year-old female.

Table 1. The patient’s preoperative and postoperative anthropometric measurements

1 week before SG 1 year after SG

Height 170 sm 170 sm
Weight 136 kg 97,5 kg
BMI 47 33,7 kg/m2
Abdominal circumference 122 sm 102 sm
Waist circumference 104 sm 91 sm

Hip circumference 126 sm 112 sm
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The patient’s preoperative complaints

Excessive food intake, obesity, headaches, elevated blood pressure, episodes of sud-
den daytime sleep, generalized acanthosis nigricans, memory impairment, dry skin, hair
loss, menstrual irregularities in the form of oligomenorrhea, non-restorative sleep, and
increased hair growth on the chest and abdominal areas. Physical examination revealed
signs of hyperandrogenism, including hirsutism and acanthosis nigricans, along with
clinical indicators of metabolic dysregulation.

Medical History

She began gaining weight at the age of 8. Menarche occurred at age 13. Over the
past 2-3 years, she has experienced menstrual cycle irregularities. In April 2024, she
underwent a sleeve gastrectomy procedure. Three months postoperatively, significant
clinical improvements were observed, including a 28.3% total weight loss and 60.6%
excessive weight loss.

3 Results

Laboratory tests revealed elevated ACTH (109.6 pg/mL), insulin (185.18 pIU/mL),
and TSH (5.857 pIU/mL), with decreased free T3 (2.4 pg/mL) levels, indicating sub-
clinical hypothyroidism. 1 year after SG hormonal analysis showed normalized insulin
(17.9 WIU/mL), decreased ACTH and TSH levels, and increased free T3 (3.1 pg/mL).

Table 2. Hormonal tests before and after SG

Reference range 1 week before SG 1 year after SG
TSH 0.497-6.61 plU/mL 5.857 2.7
Free T4: 1.00 0.5-1.4 ng/dL 1.00 0.98
Free T3 2.51-4.92 pg/ml 2.4 3.1
Anti-TPO 0.00-9.00 IU/ml 0.98 -
Free testosterone <4.2 pg/ml 4.39 1.34
Estradiol 31.00-317.00 pg/ml 57.73 50.27
FSH 1.7-7.70 mIU/ml 1.59 4.1
Prolactin 3.8-37.26 ng/ml 14.38 12.8
ACTH 7.0-65.0 pg/ml 109.6 20.3
Cortisol 6.4-22.8 mcg/dl 15.49 12.9
Insulin 2.2-25.00 mIU/ml 185.18 17.9
Leptin 3.7-11.1 ng/ml 78.5 30.1
Vitamin D 30-50 ng/ml 3.00 5.5
Iodium 40-92 mcg/l 40.1 33.1

The patient's biochemical indicators were significantly impaired even before the SG
procedure. One year after the procedure, these abnormalities showed noticeable im-
provement. The patient's preoperative liver enzymes (ALT, AST) and fasting glucose
levels were above the normal range. However, these indicators normalized when TWL
reached 28.3%, and these changes were accompanied by an approximately fivefold de-
crease in blood ACTH levels and a nearly tenfold decrease in insulin levels. Notably,



80 A. V. Aliyev et al.

the patient's low preoperative vitamin D levels, a common finding in obese individuals,
also showed a modest improvement post-surgery, although they still remained below
optimal thresholds [23].

This suggests that while bariatric surgery offers significant metabolic benefits, addi-
tional interventions may be required to fully correct certain nutritional deficiencies,
such as vitamin D. Moreover, the significant reduction in liver enzymes post-surgery
indicates a substantial amelioration of hepatic steatosis, a common comorbidity in mor-
bidly obese patients, suggesting improved liver function and reduced inflammatory bur-
den. Furthermore, the patient’s clinical presentation of hyperandrogenism, character-
ized by hirsutism and acanthosis nigricans, substantially improved post-operatively,
aligning with the observed reduction in testosterone and insulin levels [24]. These im-
provements collectively underscore the profound impact of sleeve gastrectomy on not
only metabolic parameters but also on endocrine and dermatological manifestations of
obesity [25].

This comprehensive improvement highlights the surgery's efficacy in addressing the
multifaceted pathophysiological sequelae associated with severe obesity. The observed
metabolic improvements align with findings from other studies on pediatric and ado-
lescent populations undergoing laparoscopic sleeve gastrectomy, which report en-
hanced glycemic control and reduced triglyceride levels [26]. Indeed, numerous studies
have documented improvements in insulin resistance and type 2 diabetes mellitus fol-
lowing sleeve gastrectomy in adolescents [26] [27].

Future research should focus on elucidating the long-term effects of sleeve gastrec-
tomy on bone mineral density and overall skeletal health in adolescents, given the doc-
umented risk of calcium deficiency and bone loss post-bariatric surgery. Further inves-
tigation into specific micronutrient deficiencies beyond vitamin D, such as B vitamins,
vitamin E, copper, and zinc, is warranted to ensure a holistic understanding of nutri-
tional outcomes following bariatric interventions in this vulnerable population. Such
studies would provide crucial insights for developing comprehensive post-operative
nutritional guidelines and personalized supplementation strategies to mitigate potential
long-term complications.

4 Conclusion

The hypoglycemic condition caused by hyperinsulinemia in the patient likely led to
a chronic elevation of ACTH synthesis, which may have contributed to the develop-
ment of hyperphagia syndrome. In the presented clinical case, the chronic elevation of
ACTH enhanced the conversion of free T3 into its inactive reverse form, which in turn
led to an increase in TSH levels and the development of subclinical hypothyroidism.
When the patient lost 28.3% of total body weight (TWL%) and 60% of excess body
weight (EWL%), and insulin levels decreased by 10.3 times compared to baseline, both
ACTH and TSH levels declined, while free T3 levels increased.
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