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Denosumab effects on bone turnover markers in hemodialysis patients with osteoporosis
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Background/Aims: Osteoporosis commonly develops morbimortality in hemodialysis patients. As a fully human monoclonal antibody to receptor activa-
tor of nuclear factor kappa-Β ligand (RANKL), denosumab can be used in hemodialysis patients with osteoporosis. Bone biomarkers are an index for non-
invasive bone quality evaluation that reflects the bone turnover rate. We aim to observe the changes in bone index after denosumab administration in hemo-
dialysis patients with osteoporosis. Methods: We conducted a World Health Organization–compliant bone mineral density test for diagnosis of osteopo-
rosis on 193 hemodialysis patients (113 men and 80 women) aged 40 years or older. For patients receiving 
dialysis after diagnosis of osteoporosis, we checked the baseline bone turnover marker at the start of each 
dialysis session. After the dialysis, denosumab 60 mg was administered via subcutaneous administration. 
Then, we rechecked the bone turnover marker after six months after, prior to the second denosumab 
administration. For the bone turnover markers, C-telopeptide of type 1 collagen (CTX) was used for bone 
resorption, while osteocalcin was used for osteoblastic activity. Results: Out of the 71 patients diagnosed 
with osteoporosis, 39 patients (7 men and 32 women) who were administered denosumab were measured 
for the bone turnover marker. Average age was 65.93 ± 11.58 years, and average dialysis period was 63.82 ± 
110.51 months. Baseline CTX was 2.09 ± 1.01 ng/mL, and osteocalcin at 139.05 ± 70.84 ng/mL. For the 
measurements after six months after denosumab, CTX was 1.20 ± 0.83 ng/mL, showing a significant de-
crease (p<.001), while osteocalcin was 74.67 ± 63.29 ng/mL, showing a significant decrease compared to 
the baseline (p<.001). Both bone indexes showed more than a 30% decrease compared to the baseline, prov-
ing the effectiveness of denosumab treatment in hemodialysis patients with osteoporosis. Conclusions: 
Bone index allows the prediction of bone loss and risk of fracture. Not only is it a strong method in evaluat-
ing its treatment effect on osteoporosis, but such index can also be used to observe the effectiveness of de-
nosumab on osteoporosis in hemodialysis patients.
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Although a few cases of licorice-induced hypokalemia have been reported, most of them are hypokalemia accompanying paralysis or muscle weakness. As 
far as we know, we first report a case of incidentally found asymptomatic severe hypokalemia after long-term consumption of licorice. A 75-year-old man 
presented to the urology department with urinary frequency and weak stream. During the initial evaluation, he was found with serum potassium (K) of 1.8 
mmol/L, and was admitted to the nephrology department. He had a history of hypertension for 10 years, which was treated with telmisartan 40mg and am-
lodipine 5mg. Besides, he had been hospitalized for small intracerebral hemorrhage 2 years ago, and serum electrolyte level was normal at that time. He de-
nied tobacco or use of other drugs, including laxatives and herbal medication. His initial blood pressure was 183/84 mmHg and heart rate 71/min. There 
was no sign of muscle weakness. Systemic examinations were normal. Electrocardiogram revealed normal sinus rhythm with no abnormal T or U waves. 
Laboratory values on admission were as follows: serum K 2.1 mmol/L, sodium 147 mmol/L, bicarbonate 51 mmol/L, and creatinine 0.6 mg/dL. Thyroid 
function test, magnesium level as well as blood counts were normal. Routine urinalysis showed no abnormal findings and urine osmolality was not low 
(402 mOsm/kg H2O). However, urine excretion of K was high in the setting of hypokalemia (urine K 88.3mmol/g Cr, transtubular K gradient of 15.5). 
Further investigations revealed low serum renin (<0.10 ng/ml/hr) with low aldosterone (1.91 ng/dl) and normal cortisol concentration. Then, the patient was 
asked for history in more detail, and admitted that he had consumed herbal tea which included about 22g of natural licorice almost every day for 18 months. 
After 9 days of intensive K supplement, serum K increased to 3.7 mmol/L, and he was discharged with precautions to avoid licorice. In the follow-up visit 
after 1 week, the serum K was 4.4 mmol/L. Our case suggests that the severity of symptoms depends on the dose and duration of licorice intake, as well as 
the individual susceptibility in licorice-induced hypokalemia.

224

￭Sat-341￭
Denosumab effects on bone turnover markers in hemodialysis patients with osteoporosis

메리놀병원 내과

*오동한, 이희룡, 안정명, 이동렬

Background/Aims: Osteoporosis commonly develops morbimortality in hemodialysis patients. As a fully human monoclonal antibody to receptor activa-
tor of nuclear factor kappa-Β ligand (RANKL), denosumab can be used in hemodialysis patients with osteoporosis. Bone biomarkers are an index for non-
invasive bone quality evaluation that reflects the bone turnover rate. We aim to observe the changes in bone index after denosumab administration in hemo-
dialysis patients with osteoporosis. Methods: We conducted a World Health Organization–compliant bone mineral density test for diagnosis of osteopo-
rosis on 193 hemodialysis patients (113 men and 80 women) aged 40 years or older. For patients receiving 
dialysis after diagnosis of osteoporosis, we checked the baseline bone turnover marker at the start of each 
dialysis session. After the dialysis, denosumab 60 mg was administered via subcutaneous administration. 
Then, we rechecked the bone turnover marker after six months after, prior to the second denosumab 
administration. For the bone turnover markers, C-telopeptide of type 1 collagen (CTX) was used for bone 
resorption, while osteocalcin was used for osteoblastic activity. Results: Out of the 71 patients diagnosed 
with osteoporosis, 39 patients (7 men and 32 women) who were administered denosumab were measured 
for the bone turnover marker. Average age was 65.93 ± 11.58 years, and average dialysis period was 63.82 ± 
110.51 months. Baseline CTX was 2.09 ± 1.01 ng/mL, and osteocalcin at 139.05 ± 70.84 ng/mL. For the 
measurements after six months after denosumab, CTX was 1.20 ± 0.83 ng/mL, showing a significant de-
crease (p<.001), while osteocalcin was 74.67 ± 63.29 ng/mL, showing a significant decrease compared to 
the baseline (p<.001). Both bone indexes showed more than a 30% decrease compared to the baseline, prov-
ing the effectiveness of denosumab treatment in hemodialysis patients with osteoporosis. Conclusions: 
Bone index allows the prediction of bone loss and risk of fracture. Not only is it a strong method in evaluat-
ing its treatment effect on osteoporosis, but such index can also be used to observe the effectiveness of de-
nosumab on osteoporosis in hemodialysis patients.

 

￭Sat-342￭
 A case of incidentally found asymptomatic severe hypokalemia resulted from long-term use of licorice

1명지병원 내과, 2명지병원 신장내과

*정희철1, 김명성2, 권영은2, 오동진2, 최혜민2

Although a few cases of licorice-induced hypokalemia have been reported, most of them are hypokalemia accompanying paralysis or muscle weakness. As 
far as we know, we first report a case of incidentally found asymptomatic severe hypokalemia after long-term consumption of licorice. A 75-year-old man 
presented to the urology department with urinary frequency and weak stream. During the initial evaluation, he was found with serum potassium (K) of 1.8 
mmol/L, and was admitted to the nephrology department. He had a history of hypertension for 10 years, which was treated with telmisartan 40mg and am-
lodipine 5mg. Besides, he had been hospitalized for small intracerebral hemorrhage 2 years ago, and serum electrolyte level was normal at that time. He de-
nied tobacco or use of other drugs, including laxatives and herbal medication. His initial blood pressure was 183/84 mmHg and heart rate 71/min. There 
was no sign of muscle weakness. Systemic examinations were normal. Electrocardiogram revealed normal sinus rhythm with no abnormal T or U waves. 
Laboratory values on admission were as follows: serum K 2.1 mmol/L, sodium 147 mmol/L, bicarbonate 51 mmol/L, and creatinine 0.6 mg/dL. Thyroid 
function test, magnesium level as well as blood counts were normal. Routine urinalysis showed no abnormal findings and urine osmolality was not low 
(402 mOsm/kg H2O). However, urine excretion of K was high in the setting of hypokalemia (urine K 88.3mmol/g Cr, transtubular K gradient of 15.5). 
Further investigations revealed low serum renin (<0.10 ng/ml/hr) with low aldosterone (1.91 ng/dl) and normal cortisol concentration. Then, the patient was 
asked for history in more detail, and admitted that he had consumed herbal tea which included about 22g of natural licorice almost every day for 18 months. 
After 9 days of intensive K supplement, serum K increased to 3.7 mmol/L, and he was discharged with precautions to avoid licorice. In the follow-up visit 
after 1 week, the serum K was 4.4 mmol/L. Our case suggests that the severity of symptoms depends on the dose and duration of licorice intake, as well as 
the individual susceptibility in licorice-induced hypokalemia.




