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Effect of Preoperative Calcitriol Administration
on Postoperative Hypocalcemia in Dialysis
Patients Undergoing Parathyroidectomy:

A Randomized Controlled Trial
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Abstract

Background: Secondary hyperparathyroidism is a common complication in patients with end-stage renal
disease receiving dialysis, and parathyroidectomy is often required when medical treatment fails. Postoperative
hypocalcemia is a frequent and serious complication that contributes to morbidity and prolonged hospitalization.
This study aimed to determine whether preoperative administration of calcitriol reduces the severity of
postoperative hypocalcemia and the need for parenteral calcium supplementation in dialysis patients undergoing
parathyroidectomy.

Method: A single-center, open-label randomized controlled trial was conducted in 26 dialysis patients with
severe secondary hyperparathyroidism. Participants were randomly assigned in a 1:1 ratio to receive either
calcitriol 2 micrograms per day combined with calcium carbonate 3.6 grams per day for three days before
surgery (intervention group, n=13) or calcium carbonate alone (control group, n=13). All patients were followed
with serial calcium measurements for at least 72 hours after surgery. The primary outcome was the nadir serum
calcium level within 24 hours postoperatively.

Result: Baseline characteristics were similar between groups. The intervention group showed significantly higher
nadir serum calcium within 24 hours (8.15+0.57 vs. 7.59+0.56 mg/dL; p=0.020). The intervention group also
required a lower total dose of intravenous calcium infusion (1,232.8+883.0 vs. 2,845.5+2,253.2 mg; p=0.024) and
a shorter duration (3.6+1.9 vs. 5.6+2.6 days; p=0.036).

Conclusions: Short-term preoperative administration of calcitriol reduced the severity of postoperative
hypocalcemia and decreased the requirement for intravenous calcium infusion in dialysis patients undergoing
parathyroidectomy. These findings support the role of calcitriol as an effective perioperative strategy, although

larger studies are needed to confirm long-term outcomes.
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Intervention group
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Variable P-value
(GENK)) (GENK))

Female sex (n/%) 7 (53.8) 6 (46.2) 0.695
Age (years) 50.00 (28.50-53.50) | 42.00 (36.25-48.50) 0.545
Body mass index (kg/m?) 22.90+3.69 24.40+4.33 0.351
Diabetes (n/%) 3(23.1) 5(38.5) 0.395
Hemodialysis (n/%) 8(61.5) 11 (84.6) 0.185
Dialysis vintage (months) 71.24+35.72 55.60 (16.16) 0.163
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Laboratory data on admission

Calcium (mg/dL) 9.98+0.68 9.64+0.59 0.178
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Calcitriol (pre-washed out) (micrograms/week) 0.00 (0.00-2.25) 0.00 (0.00-2.00) 0.840

Elemental calcium (g/day) 1.80 (0.00-3.60) 1.80 (1.35-3.60) 0.579
Postoperative medications

Calcitriol (micrograms/day) 2.00 (1.50, 2.00) 2.00 (2.00, 2.00) 0.579

Elemental calcium (g/day) 2.60+0.66 2.96+0.61 0.698

PTH, parathyroid hormone; ALP, alkaline phosphatase
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Postoperative PTH (pg/dL) 247 (199.5, 381) 268 (215.5, 600.5) 0.287

% decrease in PTH from baseline 15 mins after surgery | 81.57 (78.82-88.77) | 87.06 (68.84, 89.72) |  0.880°

TPTX = total parathyroidectomy, AT = auto-transplantation
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Outcomes | Intervention | Control |Mean Difference (95% CI)| P

Nadir serum calcium within 24 hours after 8.15+0.57 7.59+0.56 0.55 (0.09, 1.01) 0.020
surgery (mg/dL)

Total dose of calcium infusion 1,233+883 | 2,846+2,253 -1,613 (-2,998 -227.4) 0.024
Total duration of calcium infusion (days) 3.62+1.89 5.62+2.63 -2.00 (-3.86, -0.14) 0.036
Length of hospital stay (days) 6.38+1.61 8.23+3.19 -1.85 (-3.89, 0.20) 0.075
Total treatment cost (Baht) 56,132+8,283 | 62,349+7,950 -6,217 (12,789+354.6) 0.063
Symptoms associated with hypocalcemia (n/%) 0 (0%) 3(23.1) 0.220

Cl = confidence interval.
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Effect Numerator df Denominator df ‘ F ‘ P-value
Time 12 31.951 5.044 <0.001
Group 1 25.179 4.431 0.045
Time x Group 12 31.951 0.784 0.663
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