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Abstract  Case Report 
 

Depression is a major health problem with increased morbidity and decreased quality of life. Symptoms of depressed 

men overlap with those of men with late-onset hypogonadism (LOH). The present case of a 66-year-old man had been 

treated for depression at a psychiatric hospital for six years, after experiencing a serious event in his life. During the 

course, he developed type 2 diabetes and hyponatremia. A few days after most psychotropic drugs were discontinued 

considering possible adverse effects, the patient was transferred to our hospital due to treatment-resistant depression. 

His glycemic control remained good (HbA1c, 6.3 %). His hyponatremia (126 mEq/L) was gradually improved, but his 

depressive symptoms persisted. Thereafter, he was diagnosed with LOH and benign prostatic hyperplasia, and 125 mg 

testosterone enanthate was injected. Shortly after the injection, a transient but marked increase in serum prostate-

specific antigen levels from 0.9 to 32.3 ng/mL was found. In parallel, the patient’s libido was unnecessarily increased 

in addition to the improvement of his depressive mood. Thus, some favorable and unfavorable effects of testosterone 

supplementation were observed in the present case. Although testosterone replacement therapy is expected to be 

effective for LOH, more accurate diagnosis, more favorable management and more careful monitoring would be 

required. 
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INTRODUCTION 

Depression is a major health problem with 

increased morbidity and decreased quality of life, 

especially in the elderly population [1, 2]. Some 

depressed men have low testosterone levels [3-5], and 

symptoms of depressed men overlap with those of men 

with late-onset hypogonadism (LOH), which is 

regarded as a clinical and biochemical state 

characterized by particular symptoms (fatigue, 

decreased libido, memory problems, etc.) and a low 

level of serum testosterone with advancing age [6, 7]. 

Causal relationships between hypogonadism and 

depression are inconclusive and seem to be 

bidirectional [8-10]. A systematic review demonstrated 

significant antidepressant effects of testosterone 

supplementation in depressed patients with 

hypogonadism or acquired immunodeficiency 

syndrome as well as in patients treated with testosterone 

gel [11]. 

 

Testosterone replacement therapy in elderly 

men is expected to have beneficial effects on sexual 

function, mood and quality of life, but a careful 

monitoring of potential adverse effects such as changes 

of the biology of the prostate is necessary [12]. In the 

present case, a transient but marked increase in serum 

prostate-specific antigen (PSA) levels with 

unnecessarily increased libido was observed following 

the testosterone supplementation. 

 

CASE REPORT 

A 66-year-old man with type 2 diabetes and 

hyponatremia was transferred from a psychiatric 

hospital to our hospital due to treatment-resistant 

depression. He had been treated for depression at the 

psychiatric hospital for six years, after experiencing a 

serious event in his life. During the course, he 

developed type 2 diabetes and hyponatremia. His 

hyponatremia was suspected to be associated with 

psychotropic drugs. The syndrome of inappropriate 

secretion of antidiuretic hormone was interpreted 

negatively, because his plasma antidiuretic hormone 

level was previously detected at less than 0.4 pg/mL 

when the serum sodium level was 124 mEq/L. A few 

days before his admission, 20 mg of escitalopram (a 

selective serotonin reuptake inhibitor), 37.5 mg of 
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venlafaxine (a serotonin-norepinephrine reuptake 

inhibitor) and 8 mg of perospirone (a serotonin-

dopamine antagonist) were discontinued, and he 

continued to take only benzodiazepines (1 mg of 

lorazepam and 5 mg of nitrazepam). 

 

On admission, the patient was 156 cm in 

height and 56.3 kg in weight. The patient’s white blood 

cell count was 9,760/μL, hemoglobin was 13.2 g/dL, 

and platelet count was 219,000/μL. The levels of serum 

total protein, albumin, urea nitrogen, creatinine, 

sodium, potassium and C-reactive protein were 5.8 

g/dL, 3.6 g/dL, 11 mg/dL, 0.68 mg/dL, 126 mEq/L, 3.5 

mEq/L and 1.15 mg/dL, respectively. His glycemic 

control was good at the HbA1c level of 6.3 % under the 

treatment with 40 mg of gliclazide (a sulfonylurea) and 

75 mg of sitagliptin (a dipeptidyl peptidase-4 inhibitor). 

Consulting a psychiatrist, 1 mg of lorazepam was also 

discontinued 5 days after admission. Due to some 

difficulty in urination, the patient was diagnosed with 

mild benign prostatic hyperplasia (approximately 4 cm 

in diameter) by a urologist. The treatment with 8 mg of 

silodosin (an α1-adrenoreceptor antagonist) was started 

on day 15 in the hospital, and then it was switched to 

that with 0.5 mg of dutasteride (a 5α-reductase 

inhibitor) on day 37. With the discontinuation of the 

psychotropic drugs and without salt restriction, the 

serum sodium level increased to 133 mEq/L on day 43, 

but his depressive symptoms persisted. 

 

As shown in Table 1, his serum levels of 

luteinizing hormone and free testosterone on day 19 

were found to be 15.81 mIU/mL and 4.1 pg/mL, 

respectively, suggesting LOH. Therefore, 125 mg of 

testosterone enanthate was injected intramuscularly on 

day 45. After the testosterone supplementation, his 

depressive mood and activity tended to be improved, 

but the increased libido perplexed a few female 

members of the medical staff. Surprisingly, it was found 

that the patient’s serum PSA levels were markedly 

increased from 0.894 to 32.313 ng/mL twelve days after 

the injection of testosterone. Thirty-three days after the 

injection, the serum PSA level decreased to 3.822 

ng/mL within the normal range. At that time his serum 

free testosterone level, the assay of which had little 

cross-reactivity with testosterone enanthate, was 

increased to 6.8 pg/mL within the normal range, 

implying functional hypoganadism. Changes in the 

luteinizing hormone levels indicated the bioactivity of 

the testosterone enanthate injection. Since his 

depressive symptoms were moderately improved, he 

returned to the psychiatric hospital under the treatment 

with 40 mg of gliclazide, 5 mg of nitrazepam and 0.5 

mg of dutasteride. 

 

Table-1: Changes in the patient’s laboratory data in the hospital 

Serum levels of Day 19 Day 57 Day 78 Reference range 

Albumin 3.5 3.2 3.5 4.1-5.1 g/dL 

Sodium 130 135 132 138-145 mM/L 

Potassium 3.9 3.6 3.8 3.6-4.8 mM/L 

Luteinizing hormone 15.81 1.68 8.63 0.79-5.72 mIU/mL 

Free testosterone 4.1 4.9 6.8 5.3-11.5 pg/mL 

PSA 0.894 32.313 3.822 0-4 ng/mL 

 

Testosterone enanthate (125 mg), with little cross-reactivity in the assay of serum free testosterone level, was 

injected intramuscularly on day 45 in the hospital. PSA, prostate-specific antigen 

 

DISCUSSION 

In the present patient with treatment-resistant 

depression, testosterone supplementation showed some 

beneficial effects on depressive symptoms, as indicated 

in the previous reports [11, 13-15]. The patient’s 

decreased free testosterone and increased luteinizing 

hormone levels imply primary hypogonadism [16, 17], 

and from his clinical course it is inferred that he had 

functional hypogonadism or LOH associated with 

depression and/or psychotropic drugs prescribed [18], 

without using stringent criteria for LOH [19]. LOH has 

been documented in patients with type 2 diabetes [16, 

17, 20], but this seems not to be applicable for the 

present case in view of his non-obese and well-

controlled diabetes [18, 19]. 

 

It is of note that the testosterone 

supplementation caused a transient but marked increase 

in the serum PSA levels from 0.9 to 32.3 ng/mL. Thus  

 

far, to our best knowledge, no reports have 

demonstrated such a marked increase of serum PSA 

level following testosterone supplementation. In the 

previous reports [21-24], serum PSA levels shortly after 

the first testosterone supplementation, as seen in the 

present patient, were not shown (or measured). The 

intramuscular injection of testosterone enanthate (125 

mg) as testosterone supplementation, which is only 

permitted by health insurance medical treatment in 

Japan at present, may be not appropriate for an initial 

treatment of LOH, compared with topical testosterone 

gel [19], particularly for the patient with benign 

prostatic hyperplasia. However, there is a report that 

250 mg of testosterone enanthate every 4 weeks could 

improve lower urinary tract symptoms at the 12-month 

visit in patients with hypogonadism and benign 

prostatic hyperplasia [25]. A recent review also 

demonstrated the safety and efficacy of testosterone 
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supplementation in common prostatic conditions 

including benign prostatic hyperplasia [26]. 

 

Another notable point is that the patient’s 

libido was unnecessarily increased following the one-

time testosterone supplementation. In parallel, the 

patient’s depressive mood was moderately improved, 

and such improvement lasted until discharge while 

receiving a 5α-reductase inhibitor (antiandrogen) for 

benign prostatic hyperplasia by a urologist’s discretion. 

Although 5α-reductase inhibitors appear to work 

against testosterone supplementation, such 

counteraction is thought to occur in the prostate but not 

in psychosexual behavior [27], probably leading to 

rather favorable interactions. 

 

CONCLUSION 

It is thus demonstrated in the present case 

report that some favorable and unfavorable effects of 

testosterone supplementation were exerted shortly after 

the injection of testosterone enanthate only once in a 

depressed man with LOH and benign prostatic 

hyperplasia. Although testosterone supplementation is 

expected to be effective for LOH, more accurate 

diagnosis, more favorable management and more 

careful monitoring would be required. 
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