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ABSTRACT 

 

Chronic Kidney Disease (CKD) results in alteration of bone and mineral metabolism. Altered bone 

homeostasis results in the formation of either renal osteodystrophy or adynamic bone disease. Renal 

osteodystrophy (ROD) is characterized biochemically by increased parathyroid hormone (PTH) and 

alkaline phosphatase (ALP) with decreased serum calcium. Adynamic bone disease (ABD) is a variant of 

ROD which shows decreased or normal PTH, normal ALP and decreased serum calcium as a part of its 

biochemical spectrum. As ROD is rare in patient with normal PTH values, this discrepant clinical profile 

prompted further investigation of the PTH assay. Same sample was sent to the reference laboratory to 

identify if there are any interfering factors. Results show that biotin may have an interfering role in the 

accurate estimation of serum intact PTH. 
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INTRODUCTION 

 CKD occurs due to progressive 

decline in renal function over three or more 

months. CKD in young is usually due to 

genetically determined immune complex 

deposition and inflammation of the nephrons 

followed by progressive hypertrophy and 

hyper filtration of the remaining viable 

nephrons. 
(1)

 There will be a progressive 

decline in the glomerular filtration rate 

(GFR) as the disease progresses. In the 

initial stages of the renal failure elevated 

amounts of PTH will cause normal or low 

serum phosphate levels. 
(2)

 In advanced 

stages there will be decreased GFR results in 

increased phosphate retention and calcium 

excretion. This hyperphosphatemia there 

will lead to further suppression of 1α 

hydroxylase hampering intestinal calcium 

absorption and will act as a stimulus to 

parathyroid gland to produce more PTH. 

Urinary loss of calcium prompts the 

hyperparathyroid gland to secrete more 

PTH. Abnormally high levels of PTH will 

eventually result in ROD. 
( 3)

 Accurate 

estimation of PTH is absolutely necessary to 

initiate the treatment and prevent the 

progression to hyperparathyroid bone 

disease. 
( 4)

 This case report discusses the 

role of biotin as a significant interfering 

factor for PTH estimation on the Elecys 

platform. 

http://www.ijhsr.org/
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CASE REPORT 

A 15 year old female patient came 

with a chief complaint of joint pains, 

difficulty in walking and climbing stairs 

.The present complaint started 2 weeks ago 

and weakness is progressively increased to 

the present condition. General examination 

showed generalized skin rashes, seborrheic 

dermatitis. Musculoskeletal examination 

showed bowing of the legs and arms. Past 

medical history includes diabetes mellitus 

for the past 6 years and is currently on 

insulin to control her blood sugar levels 

.Laboratory investigations showed 7.8gm% 

of hemoglobin, 6.6mg/dl of serum 

creatinine, 136mEq/L of serum sodium and 

4.7mEq/L of serum potassium, ALP is 839 

IU/L, serum calcium is 7.2mg/dl, serum 

phosphorus is 3.8mg/dl and PTH is 40ng/L. 

Computed tomography (CT) scanning 

showed chronic renal parenchymal disease 

with bilateral contracted kidneys. Patient 

was diagnosed as end stage renal disease 

with osteodystrophy. 

 

 
Fig 1: Effect of biotin on serum PTH. Recovery percentage is 

calculated by the ratio of PTH concentration after the addition 

of biotin to the concentration without biotin.  

 

DISCUSSION 

PTH is a single chain polypeptide 

with 84 amino acids with a primary function 

being the regulation of calcium in the body. 

Whenever the serum calcium reduces, the 

parathyroid gland releases the preformed 

PTH immediately. If the hypocalcemia is 

sustained over a couple of hours, it increases 

the transcription of PTH mRNA. 
( 5)

 Increase 

in the cellular mass of the parathyroid gland 

occurs due to deficient PTH for a prolonged 

period of time. Maintenance of serum 

calcium is done by both direct action and 

indirect action. Direct action on the bone 

results in the bone resorption and decreased 

renal clearance of calcium whereas indirect 

action is through increasing intestinal 

absorption of 1, 25-dihydroxyvitamin D3.  

Bone disorders in CKD are either 

due to increased bone turnover or due to 

decreased bone turnover. 
( 6)

 The former 

involves an increase in the PTH levels 

resulting in osteitis fibrosa cystica while the 

latter is due to low or normal PTH levels 

resulting in adynamic bone disease (ABD) 

and osteomalacia. Decreased synthesis of 

calcitriol and hyperphosphatemia due to 

phosphate retention will eventually result in 

hypocalcemia in patients with CKD. In an 

effort to restore the normal calcium levels, 

PTH levels are increased resulting in 

secondary hyperparathyroidism. 
( 7)

 

Renal osteodystrophy (ROD) is 

caused by secondary hyperparathyroidism 

with subsequent mineralization defects 

resulting in osteomalacia .Biochemically 

ROD is typically characterized by increased 

PTH values and increased ALP values. 
( 8)

 

Adynamic bone disease (ABD) is a variant 

of renal osteodystrophy seen especially in 

elderly and CKD patients who underwent 

dialysis. Biochemically ABD is 

characterized by decreased mineralization of 

the bone resulting in decreased ALP and low 

are normal PTH values. Repeated dialysis 

decreases the phosphate load and reduces 

the stimulus for the parathyroid to produce 

more PTH. 
( 9)

 The accurate measurement of 

PTH is highly significant, as increased PTH 

levels indicate the treatment with vitamin D 

and calcimimetic agents while decreased 
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PTH levels doesn’t mandate stoppage of the 

treatment to prevent adynamic bone disease 

and extra skeletal calcification. 

ALP is a marker of bone turnover. Its 

value is substantially increased in a person 

with increased clinical and radiological 

osteomalacia changes. It’s rare to have a 

patient with increased ALP and a near 

normal PTH values. This discrepant clinical 

profile is further investigated to figure out 

interfering factors in the assay of the PTH 

used at our institution. Assay was repeated 

on our Elecsys 2010 immunoassay analyzer 
( 10)

 and another sample was also sent to the 

reference laboratory which used Immulite 

2000 immunoassay analyzer. 
( 11) 

Discrepant 

values of 40ng/L and 375ng/L were obtained 

respectively. Elecsys PTH assay is a stat 

assay which uses two step sandwich 

immunoassay involving streptavidin 

microplates and electrochemiluminescence 

detection. Biotin is a potential interfering 

affect in estimation of PTH using Elecsys 

platform receiving doses of biotin greater 

than 5mg/day, which can be negated by 

collecting the sample 8 hours after the 

administration of biotin .Further review of 

the patient’s medical history showed that the 

patient is taking multivitamin tablets for 

nutritional deficiencies for the past 20 days. 

It included biotin intake of 50µg/day. Even 

though the sample was collected after 8 

hours after last biotin dose we found that 

biotin has interference in the estimation of 

PTH.  

To prove the interfering role of biotin we 

used two methods. In the first we used a 

serum of normal person whose PTH is 

44ng/L which has no biotin as an interfering 

factor. To this serum, free biotin was added 

in serial mixtures at a concentration of 0, 5, 

10, 20, 40, 80and160μg/L and recovery 

percentage was calculated. Recovery 

percentage is calculated by finding the ratio 

of PTH after the addition of biotin to that of 

the PTH before the addition of biotin. The 

recovery curve illustrated in figure below 

demonstrated the effect of free biotin in the 

measurements of PTH. It clearly shows that 

there is almost 50 % decrease in the PTH 

levels especially at high concentrations of 

biotin. Further confirmation of the role of 

biotin was done by measuring the intact 

PTH levels which were measured after two 

weeks of stoppage of biotin. The estimation 

was done in both Elecsys and Immulite 

platforms which turned out to be 160ng/L 

and 210ng/L. 

 

CONCLUSION 

To summarize we conclude that 

biotin present in the samples of patients with 

ROD interfered with the estimation of PTH 

in the Elecsys platform. This was confirmed 

by adding free biotin in serial mixtures and 

calculating the recovery percentage and also 

by estimating the PTH after stopping the 

intake of biotin by the patient. Further 

research in large populations need to be 

done in this regard to further confirm this 

observation. 
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