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An idiopathic hypogonadotropic hypogonadism
patient with metabolic disorder and diabetes: case

report

Man-Na Zhang", Bin Su’, Chun-Hua Qian, Le Bu, Xiao-Yun Cheng, Wen-Jun Li, Shen Qu

Asian Journal of Andrology (2015) 17, 341-342; doi: 10.4103/1008-682X.137885; published online: 23 September 2014

Dear Editor,

Congenital idiopathic hypogonadotropic hypogonadism (CIHH)
is a rare congenital disorder characterized by delayed or absent
sexual maturation and infertility associated with inappropriately
low gonadotropin and sex steroid levels. We report a 34-year-old
patient with CIHH accompanying with metabolic syndrome (MS)
and diabetes.

The patient was admitted to our center for the evaluation of
high-blood sugar in July 26, 2013. He presented with polyuria,
polydipsia and lost 5 kg of his body weight over the past 6 months.
He developed blurred vision for 2 weeks before admission. His
casual plasma glucose was 26 mmol 1! and ketone bodies were
normal. The patient was diagnosed with cryptorchidism at 6 years
old without any therapy. He has poor secondary sex characteristics
after puberty, and no further evaluation was conducted. He is the
only child of the nonconsanguineous parents and had no history
of hyposmia or anosmia, hearing loss. On physical examination,
he had normal blood pressure and his height was 171 cm, weight
64 kg, body mass index 21.9 kg m™2, waist circumference 103 cm,
hip circumference 89 cm. He has high pitched voice, absent
beard, sparse pubic hair (Tanner stage 2), bilateral testes cannot
be palpable in the scrotum, and microphallus with penis length
was 3.0 cm.

Results of the biochemical analysis are listed in Table 1,
serum total cholesterol 7.17 mmol 1", triglyceride 2.47 mmol 1,
high density lipoprotein-cholesterol 1.4 mmol I}, low density
lipoprotein-cholesterol 4.48 mmol 1"'. Urine microalbuminuria was
529.7 mg I"'. The oral glucose tolerance test (75 g glucose) showed
that peak insulin and c-peptide were 64.63 mmol I"! and 5.46 ng
ml™ respectively at 180 min. glycosylated hemoglobin was 11.1%.
Islet cell autoantibodies (ICA), insulin autoantibody (IAA) and
glutamic acid decarboxylase antibody (GADA) were all negative.
Serum concentrations of luteinizing hormone (LH) (0.1 IU I"!) and
follicule-stimulating hormone (0.39 IU 1"!) and testosterone (0.4
nmol I'') were significantly lower than the normal range. The
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gonadotropin-releasing hormone stimulation test (100 pg intravenous)
results showed that the peak of LH was 1.41 IU 1! at 45 min, while the
stimulation test with human chorionic gonadotrophin (2000 IU i.m.
for 3 days) revealed that 72 h testosterone levels was at the lower limit
of the normal range (2.0 nmol 1''). The laboratory data presented
normal basal levels of thyroid hormones, thyroid stimulating
hormone, growth hormone, prolactin, adrenocorticotropic hormone
and cortisol (Table 1). The karyotype is 46, XY. A magnetic resonance
imaging (MRI) of the testis showed bilateral testis was located at the
level of the femoral head, but an MRI of the pituitary was normal.
Ophthalmological findings showed the right eye was intraretinal
hemorrhage, and the left eye was proliferative retinopathy. Bone
mineral density showed osteoporosis. Electromyography showed
severe diabetic neuropathy.

Both cross-sectional and longitudinal epidemiological studies
have reported that testosterone is inversely related to the different
components of MS in men."* And hypogonadotropic hypogonadism
occurs commonly in patients with Type 2 diabetes,’ but the majority
data were investigated in study groups confounded with aging,
obesity or chronic metabolic disorders. Recently, some disorder
of sex development were reported to be associated with increased
risks of diabetes and the MS as well.** However, abnormal glucose
metabolism in young men with CIHH were only reported in two
small studies,”® and there was few data on the components of MS in
young men with CIHH.

The present patient was diagnosed as CIHH, due to absent sexual
maturation, bilateral cryptorchidism and selectively low gonadotropin,
low testosterone, normal karyotype and pituitary image. Until now,
he had never received hormone replacement therapy, and with low
testosterone during puberty and postpuberty. At the age of 34-year-old,
the patient was diagnosed as MS according to 2005 International
Diabetes Federation criteria. Moreover, the patient had severe
complications of diabetes, including diabetic nephropathy, retinopathy,
and neuropathy. His diabetes was characterized by no ketoacidosis,
negative antibodies for IAA, ICA and GADA. His blood glucose levels
gradually decreased after a daily dose of insulin of 0.7 U kg™, suggesting
insulin resistance. All above points supported the diagnosis of Type 2
diabetes mellitus.

Although the specific pathway of the development of diabetes and
MS in testosterone deficiency are still not fully clear, it was reported that
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Table 1: Laboratory findings on admission

Biochemical analysis Value Normal range
Blood biochemistry
Alanine transaminase (U I-!) 13.7 <45
Aspartate transaminase (U I-1) 18.8 <32
Albumin (g I1) 37 34-48
Creatinine (upmol-) 52.4 45-84
TG (mmol I1) 2.4 <1.7
Total cholesterol (mmol I-) 7.2 <5.2
LDL-cholesterol (mmol I-) 4.4 0.1-3.4
HDL-cholesterol (mmol I-}) 1.4 0.9-1.6
Fasting plasma glucose (mmol I-!) 6.1 3.9-6.1
Hemoglobin Alc (%) 11.1 4.5-6.3
Urinalysis
Microalbuminuria (mg I-!) 529.7 <30
Urine albumin creatinine ratio (g mol-!) 428.2 0-2.2
24 h urine protein (g 24 h-1) 0.8 0.028-0.141
Hormone
LH (1U I7Y) 0.1 1.5-12.4
FSH (1U 1) 0.4 1.7-8.6
Prolactin (1U I-) 13.1 4.0-15.2
Estradiol (pmol I-1) 18.4 49.6-218
Testosterone (nmol 1) 0.4 9.9-27.8
ACTH 8:00 am (pg ml-1) 11.0 9-41
Cortisol 8:00 am (ug dI-1) 8.3 2.5-25
24-h free-urinary sortisol (ug 24 h-1) 39.3 28.5-213.7
Free T3 (pmol I?) 4.4 3.5-6.5
Free T4 (pmol 1) 17.7 10.2-31
sTSH (mIU 1) 5.2 0.4-5.5

LDL: low density lipoprotein; HDL: high density lipoprotein; LH: luteinizing hormone;
FSH: follicule-stimulating hormone; T3: triiodothyronine; T4: thyroxine; TSH: thyroid
stimulating hormone; TG: triglyceride; ACTH: adrenocorticotropic hormone

testosterone could up-regulate the expression of glucose transporter
4 (GLUT4) and insulin receptor substrate 1 to stimulate glucose uptake
into muscle and adipose,” and deficiency of androgen action could
decrease lipolysis and affect the expression of several key enzymes
involved in lipogenesis.*’
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In conclusion, we report a 34-year-old patient with CIHH
accompanying with MS and diabetes, the change of the patient’s
metabolic parameters after testosterone therapy need further
follow-up.
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