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Abstract

Background: Secondary hyperparathyroidism is present in majority of patients with estimated glomerular filtrate rate
less than 60 mL/min/1.73 m2. Sustained elevated parathyroid hormone level can cause osteitis-fibrosa-cystica, fracture,
hypercalcemia, hyperphosphatemia, and calciphylaxis. Kidney Disease Improving Global Outcome guidelines for Chronic
Kidney Disease Mineral and Bone Disorder 2017 recommends treatment with calcitriol or vitamin D analogue if
parathyroid hormone level is progressively increasing and remains persistently above the upper limit despite
correction of modifiable factors.

Objectives: The objective of this study was to determine the mean change in intact parathyroid hormone after
calcitriol supplementation in patients with chronic kidney disease (stage 3 to 5).

Methodology: This prospective observational study enrolled 92 patients with chronic kidney disease stage 3 to 5, not
under maintenance hemodialysis. Patients who had intact parathyroid hormone level more than 200 pg/ml, serum
phosphate level less than 4.5 mg/dl and corrected serum calcium less than 9.5 mg/dl were selected for the study. They
were supplemented with oral calcitriol 0.25ug thrice weekly for three months and intact parathyroid hormone level was
measured after three months.

Results: Mean intact parathyroid hormone level before supplementation was 332.91 + 96.046pg/ml and after three
months of supplementation with calcitriol was 176.49 +53.764pg/ml. This finding was statistically significant (Correlation:
0.471, p-value less than 0.05). Thus, supplementation of calcitriol reduced the mean intact parathyroid hormone level in
the chronic kidney disease patients in our study.

Conclusion: Calcitriol supplementation seems to be an effective measure to reduce intact parathyroid hormone level in
chronic kidney disease patients when it remains persistently high despite correction of modifiable factors.

Key words: Chronic kidney disease; Intact parathyroid hormone; Vitamin D supplementation.

DOI: https://doi.org/10.3126/jkmc.v8i2.28164

INTRODUCTION growth factor 23 (FGF23) and parathyroid hormone

hronic kidney disease (CKD) is defined as the (PTH) increase and serum calcium and phosphate
Cpresence of kidney damage (usually detected as remain normal. However, as the disease progresses
urinary albumin excretion of >30 mg/day or equivalent) hyperphosphatemia occurs and serum vitamin D
or decreased kidney function (defined as estimated decreases®. Secondary hyperparathyroidism is present
glomerular filtration rate [eGFR] <60 mL/min/1.73 m? in majority of the patients with eGFR<60 mL/min/1.73

m? and occurs as an adaptive response to deteriorating
renal function®. Sustained elevated parathyroid

for three or more, irrespective of the cause’.

Chronic kidney disease (CKD) is associated with mineral hormone (PTH) levels can cause osteitis-fibrosa-cystica,
and bone disorder (CKD-MBD). Initially, serum fibroblast fracture, hypercalcemia, hyperphosphatemia and
calciphylaxis. Different observational studies have
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normal limit of the assay*®.
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The management of the patient with CKD involves
treatment of reversible causes, slowing the progression,
treating the complications and plans for possible
renal replacement therapy. Drug therapy also involves
adjusting drug doses with the decline of estimated
glomerular filtration rate (eGFR).

According to Kidney Disease Improving Global Outcome
(KIDGO) CKD-MBD guidelines 2017, if PTH remains
persistently high despite correction of modifiable
factors (serum calcium, phosphorus, anemia,
acidosis, diabetes), treatment with calcitriol or
vitamin D analogue is recommended. The 2009
KDIGO CKD-MBD guideline also summarized multiple
studies demonstrating that administration of calcitriol or
vitamin D analogs (such as paricalcitol, doxercalciferol,
and alfacalcidol) resulted in suppression of PTH levels®.
Generally, most patients who have PTH more than
2.3 to 3 times the upper limit for the assay (i.e. 150 to
200 pg/mL if upper limit for the assay is 65 pg/mL) are
treated. The preferred dose of calcitriol is 0.25 mcg three
times weekly. Calcitriol supplementation is not done if
the serum phosphate is above normal range or if the
corrected serum total calcium concentration is >9.5
mg/dL (>2.37 mmol/L). The reference range of the total
25(0H) D level is 20-100 ng/mL and normal range of
IPTH is 10 to 55 picograms per milliliter.

The primary objective of the study was to determine
the mean change in intact parathyroid hormone after
calcitriol supplementation in patients with CKD (stage 3
to 5).

METHODOLOGY

The prospective observational study was conducted in
Nephrology unit, Department of Medicine, Kathmandu
Medical College Teaching Hospital from January 2017
to June 2017. Ethical clearance was obtained from
Institutional Review Committee of Kathmandu Medical
College Teaching Hospital.

Sample Selection

The following selection criteria were made for patients’

enrollment:

1. Patients’ with chronic kidney disease (CKD stage 3 to
stage 5).

2. Intact parathyroid hormone level more than 200pg/
ml (3 times the normal upper limit 65 pg/ml).

3. Serum phosphate level less than 4.5 mg/dl.

4. Corrected serum calcium level of less than 9.5 mg/dl.

Patients under maintenance hemodialysis were excluded
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from the study. Patients were enrolled in the study using
non-probability consecutive sampling technique.

Estimation of GFR

GFR was estimated using the 4-variable MDRD Study
equation’controlled trial. 1628 patients with chronic
kidney disease participating in the MDRD Study. Serum
creatinine levels were calibrated to an assay traceable
to isotope-dilution mass spectrometry. Glomerular
filtration rate was measured as urinary clearance of
125l-iothalamate. Mean measured GFR was 39.8 mL/min
per 1.73 m2 (SD, 21.2.

GFR=175 x (S Cr)"">*x (age)®2% x (0.742) (if female)
GFR unit is mL/min/1.73m?2.

CKD was classified into five stages defined by the GFR
and/or evidence of kidney damage, as recommended
by the National Kidney Foundation’controlled trial.1628
patients with chronic kidney disease participating
in the MDRD Study.Serum creatinine levels were
calibrated to an assay traceable to isotope-dilution mass
spectrometry. Glomerular filtration rate was measured
as urinary clearance of 125l-iothalamate.Mean measured
GFR was 39.8 mL/min per 1.73 m2 (SD, 21.2.

Table 1: CKD Stages

Stage Criteria
1 GFR = 90 plus evidence of kidney damage

2 GFR 60-89 plus evidence of kidney damage
3 GFR30-59

4 GFR15-29

5 GFR<15

Data collection and analysis

Data was collected from January 2017 to June 2017
(over a period of six months), after proper consent. Data
were analyzed using Statistical Package for the Social
Sciences version 25. Demographics including age, sex,
CKD stage were included for analysis. Laboratory data
regarding serum calcium, vitamin D3 level and intact
parathyroid hormone level were assessed. Patients were
supplemented with 0.25 pg of calcitriol three times a
week for 3 months. At the completion of treatment, IPTH
level was measured again.

RESULTS

Out of 92 patients, the mean age of the patients was
56.35 + 18.68 years, with minimum of 19 years and
maximum of 93 years. 40% of them were above 65 years
and 5% of the patients were below 25 years. The gender
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demography comprised of 55% male and 45% female
(Table 2)

According to CKD stage of patients, 72.8% of patients
had CKD stage 5, 20.7% of them had CKD stage 4 and
6.5% of them had CKD stage 3 (Figure 1).

Comparison of means between initial IPTH and after
three months of supplementation with vitamin D has
been presented in table 3. Mean change in IPTH level
after three months of supplementation of oral calcitriol
was tested using paired t-test. Mean IPTH before
supplementation was 332.91+£96.046 pg/ml and after
supplementation of calcitriol was 176.49 £53.764 pg/ml.
P-value was less than 0.05, which revealed the significant
association between IPTH and supplementation of oral
calcitriol.

Table 2: Socio-demographic  characteristics  of

patients(n=92)
Characteristics Number Percentage

Age of respondents (in years)

15-24 5 54
25-34 11 12.0
35-44 10 10.9
45-54 14 15.2
55-64 16 17.4
65-74 18 19.6
75 and above 18 19.6
Mean £ SD 53.65+18.68
Sex of respondents
Male 51 554
Female 41 44.6
(n=92)
CKD stages
n=92
B Stage 3
H Stage 4
Stage 5

72.8%

Figure 1: CKD stages of patients
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Table 3: Comparing the means of IPTH (n=92)

Mean Std. p-value
(pg/ml)  Deviation
IPTH initially 33291 96.046
IPTH after 3 months  176.49 53.764 <0.001

DISCUSSION

The study enrolled 92 patients who fulfilled the selection
criteria. They were supplemented with calcitriol
0.25pgthrice weekly. Mean IPTH level before and after
supplementation of calcitriol was analyzed. Mean IPTH
before supplementation was 332.91pg/ml and after
three months of supplementation with calcitriol was
176.49pg/ml. This finding was statistically significant (p=
<0.001). Thus, supplementation of calcitriol reduced the
mean IPTH level in the patients.

PTH is a major uremic toxin and is related to long-
term complications like renal osteodystrophy, vascular
calcifications, alterations in cardiovascular structure
and function, immune dysfunction, and anemia® Thus,
timely intervention with measures to lower IPTH is of
high priority to reduce the complications of secondary
hyperparathyroidism. The study hereby suggests that
oral vitamin D supplementation could be one of the
interventions which can lower IPTH level in CKD patients.
This study however is carried out in one treatment facility
with small number of patients. Multicenter studies with
large sample size are needed to conclusively establish the
relation of Vitamin D supplementation with reduction of
IPTH level and thereby decrease progression of CKD.

CONCLUSION

The finding of the study suggests calcitriol
supplementation may be an effective measure to
reduce IPTH level in chronic kidney disease (stage 3 to
5) patients. This is in congruence to the KIDGOCKD-
MBD guidelines 2017which recommends calcitriol
supplementation if IPTH remains persistently high
despite correction of modifiable factors (serum
calcium, phosphorus, anemia, acidosis, diabetes).
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