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ABSTRACT

Background. Secondary hyperparathyroidism usually improves after renal trans-
plantation. When it becomes persistent, it is associated with deleterious effects on the graft,
bone demineralization, fractures, calcifications, and cardiovascular events. In this study we
describe the development of cases of severe hyperparathyroidism occurring after renal
transplantation.
Objective. To describe the behavior of the indicators of bone mineral metabolism in the
renal transplantation patient with severe secondary hyperparathyroidism before trans-
plantation, treated with or without parathyroidectomy.
Methods. This is a case series study conducted between 2004 and 2017 on renal trans-
plantation patients presenting with PTH > 800 pg/mL or who required pretransplantation
parathyroidectomy.
Results. We found 36 patients with severe hyperparathyroidism, corresponding to 10.8%
of transplantation recipients, with an average age of 54.5 years (�12.35). The median
follow-up after transplantation was 128 months (16-159). Fourteen patients underwent
parathyroidectomy before transplantation, with a median intact parathyroid hormone at
the time of transplantation of 56 (3-382) pg/mL, with more episodes of hypocalcaemia
and oral calcium requirement. The other patients were transplanted with a median
intact parathyroid hormone of 1010 (range, 802-1919) pg/mL, reaching a median intact
parathyroid hormone of 98.8 (43.8-203) at 3 years of follow-up. Only 2 patients
underwent parathyroidectomy for tertiary hyperparathyroidism.
Conclusions. Renal transplantation improves secondary hyperparathyroidism. Sixty-
eight percent of patients presented PTH of less than 130 pg/mL after renal
transplantation. Only 2 patients underwent posttransplantation parathyroidectomy.
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BONE mineral metabolism disorders are common in
chronic kidney disease, and their prevalence increases

as renal function decreases [1]. According to Colombian
statistics, in 2017 the prevalence of stage 5 chronic kidney
disease was 759 per million population, with an increase of
3.4% over the previous year [2].
Secondary hyperparathyroidism is an adaptive response

that develops as renal function declines owing to impaired
phosphorus excretion, secondary hypocalcaemia, and
decreased vitamin D synthesis [1]. With regard to treatment,
diet changes, use of vitamin D analogues, phosphorus
chelants, and calcimimetics have been described [3].
Parathyroidectomy is reserved for patients unresponsive to
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medical therapy, defined as parathyroid hormone levels
from 2 to 9 times the upper limit of normal or the presence
of complications such as calciphylaxis, as proposed by the
KDIGO guidelines [4,5].
Although hyperparathyroidism improves in the majority of

patients after renal transplantation [6], in some cases
elevated PTH persists, with a deleterious effect on renal graft
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function owing to tubulointerstitial calcifications and renal
vasoconstriction [7]. At the systemic level, hyperparathy-
roidism manifests itself with bone mineral density loss, frac-
tures, ectopic calcifications, and cardiovascular events [8].
Among the alterations most frequently associated with car-
diovascular morbidity and mortality are hyperphosphatemia
and increase in fibroblast growth factor 23 level. The latter
favors an antagonistic effect on PTH levels. Elevated levels of
fibroblast growth factor 23 are associated with alterations at
the cardiovascular level, such as systemic hypertension, left
ventricular hypertrophy, and hypertrophic heart disease.
These act as predictors of renal graft failure [9]. PTH levels
decrease significantly during the first year of renal trans-
plantation [6]. Giovale describes a 50% decrease in PTH
within the first 6 months of transplantation. Persistent ele-
vations are associated with greater bone mass loss and hy-
percalcemia [10] and may be secondary to nodular
hyperplasia with limited reversibility potential, favoring a
state of autonomous glandular function. Elevated pre-
transplantation levels of PTHhave been associatedwith renal
graft failure [11]. Callender et al showed that para-
thyroidectomy before transplantation is associatedwith lower
renal graft failure rates [12].
This study aims to describe the behavior of bone mineral

metabolism indicators after renal transplantation in patients
with severe secondary hyperparathyroidism and its compli-
cations in a transplantation center.
METHODS

This is a case series study conducted between 2004 and 2017 on
renal transplantation patients presenting with PTH > 800 pg/mL or
who required pretransplantation parathyroidectomy. The study
included patients with an age older than 18 years who had been
diagnosed with severe secondary hyperparathyroidism (PTH > 800
pg/mL). In order to be included, patients had to be receiving
medical management or have a past medical history remarkable for
parathyroidectomy before transplantation and to have been
followed for at least 1 year. Patients with parathyroidectomy owing
to other indications were excluded.
RESULTS

We found 36 patients with severe hyperparathyroidism
within the cohort of 332 patients who had undergone renal
transplantation, a number that corresponds to 10.8%. The
average age was 54.5 years (range, 20-79), 52.8% were men,
and all patients were Hispanic. Regarding causes of chronic
kidney disease, most were unknown, followed by diabetic
kidney disease and systemic hypertension.
Most (94.5%) of the patients received a deceased donor

transplantation. The median follow-up period after
transplantation at the time of analysis was 128 months (range,
16-159). Three patients (8.33%) had been recipients for renal
transplantation at least once before. Four patients in the cohort
(11%) had to return to dialysis during the follow-up period.
In 94.4% of the patients, the immunosuppression regimen

included an anticalcineurinic agent, mainly tacrolimus and an
antimetabolite (mycophenolate), and all but 1 patient
received prednisolone. Two patients received an MTOR in-
hibitor (mammalian target of rapamycin).
Regarding dialysis modality, 77.8% received hemodialy-

sis, 16.7% peritoneal dialysis, and the rest used both
therapies before renal transplantation. As a management
strategy for severe hyperparathyroidism, 16 patients (41%)
required parathyroidectomy, 14 of them before renal
transplantation and 2 after renal transplantation. The
average time on dialysis was longer in patients undergoing
parathyroidectomy before transplantation (125 [6-216] vs 43
[2-273] months, P < .009). Table 1 displays demographic
and clinical characteristics according to a past medical
history of parathyroidectomy or medical treatment before
transplantation.
Fourteen patients underwent parathyroidectomy before

renal transplantation and did so with a median of 1.6 years
before transplantation (2 months to 3.1 years). In this group,
3 patients presented 7 events of severe posttransplantation
hypocalcemia and characteristically required a high dose of
oral calcium supplement, 5040 mg (1680-13440 mg).
Two patients required parathyroidectomy owing to persis-

tent hyperparathyroidism despite transplantation. The pro-
cedurewasperformedat55and59monthsposttransplantation
owing to high PTH values and persistent hypercalcemia > 11
mg/dL. PTH, calcium, and phosphorus values normalized after
surgery. In Table 2 we describe the variables according to the
history of pre- or posttransplantation parathyroidectomy and
those with medical treatment.
The 22 patients with secondary hyperparathyroidism on

medical therapy showed improvement in PTH levels after
renal transplantation; 15 of them achieved levels below 130
pg/mL at 12 and 36 months of follow-up. At 12 months after
transplantation, 9 patients had corrected calcium levels
greater than 10.2 mg/dL and 7 patients had phosphorus
levels greater than 4.5 mg/dL. Regarding the 12-month
therapeutic regimen, 2 patients needed elemental calcium
with an average weekly dose of 3360 mg (range, 1680-5040),
11 required vitamin D analogues, and 1 received
calcimimetic drugs for persistently elevated PTH levels at
12 months after transplantation (742 pg/mL), achieving
normalization and lowering to 21 pg/mL, so para-
thyroidectomy was not considered.
Four patients displayed graft failure in the study, 3

of them from the medical therapy group and 1 from
the posttransplantation parathyroidectomy group. Three
patients were deceased at the time of follow-up, 1 from the
medical management treatment group and 2 from the pre-
transplantation parathyroidectomy group.
DISCUSSION

Secondary hypoparathyroidism occurs frequently in patients
living with chronic kidney disease and has been reported in
up to a third of transplantation patients [13]. PTH values
above 9 times the upper limit of normal are associated with
complications such as graft failure and infection [12].



Table 1. Demographic and Clinical Data in Renal Pretransplantation

Pretransplant parathyroidectomy group (n ¼ 14) No parathyroidectomy group (n ¼ 22)

Age, median (range) - yr 51.7 [35-66] 56.3 [20-79]
Male sex, n (%) 5 (35.7%) 14 (63.6%)
Dialysis duration median (range) - months 129.2 [6-216] 69.9 [2-233]
Diabetes mellitus, n (%) 2 (14.2%) 4 (18.1%)
Calcemia (mg/dL) median (range) 8.9 [6-12] 9.7 [8.2-11.2]
Calcemia � 10.2 mg/dL, n (%) 3 (21.4%) 7 (31.8%)
Phosphatemia (mg/dL) median (range) 5.4 [3.8-9.4] 5.9 [3.2-8.9]
Phosphatemia � 6 mg/dL, n (%) 4 (28.5%) 11 (50%)
iPTH (pg/mL) median (range) 95.1 [3-482] 1119.1 [802-1919]
Users of calcium supplementation, n (%) 10 (83%) 4 (17%)
Users of vitamin D analogues, n (%) 5 (41%) 9 (39%)
Users of calcimimetics, n (%) 1 (0.08%) 1 (4%)

Abbreviation: iPTH, intact parathyroid hormone.
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In the cohort of studied patients, the prevalence of severe
hyperparathyroidism at the time of renal transplantation
was 10.8%; 38% of these patients (n ¼ 14) underwent
pretransplantation parathyroidectomy, having a longer
mean time on dialysis (130 months), PTH at the time of
transplantation (median 98.8 pg/mL), severe hypocalcemia,
and requirement of higher doses of elemental calcium.
In the group composed of patients with secondary hy-

perparathyroidism on medical therapy, the average PTH
value at the time of transplantation was 1119.1 pg/mL. One
year after transplantation, they displayed significant
decreases in PTH levels, a finding consistent with previous
literature [14]. The requirement of elemental calcium in this
group was much lower and there were no cases of severe
hypocalcemia.
Soliman et al found that the decrease in PTH was similar

for both groups of patients, with a higher frequency
of hypocalcaemia, and thus a greater requirement for
supplemental calcium in the group undergoing para-
thyroidectomy [15].
Up to a third of transplanted patients may present with

persistent hyperparathyroidism, which is associated with
Table 2. Data in the Re

pa

Dialysis duration median (range)emonths
M6 Calcemia (mg/dL) median (range)
M12 Calcemia (mg/dL) median (range)
M6 Phosphatemia (mg/dL) median (range)
M12 Phosphatemia (mg/dL) median (range)
M12 iPTH (pg/mL) median (range)
M6 Users of calcium supplementation, n (%)
M6 Weekly dose of calcium supplementation (mg) median (range) 563
Severe hypocalcemia, n patients: n events
M12 Users of calcium supplementation, n (%)
M12 Weekly dose of calcium supplementation (mg) median

(range)
591

M12 Users of vitamin D analogues, n (%)
M12 Users of calcimimetics, n (%)
M6 GFR CKD-EPI (mL/min/1.73 m2) median (range)
M12 GFR CKD-EPI (mL/min/1.73 m2) median (range)

Abbreviations: M6, M12: Months 6, 12 post transplantation; iPTH, intact parathyro
complications such as decreased bone mineral density, my-
opathies, and graft calcification [16]. In our study we
observed that 32% of the transplantation patients presented
tertiary hyperparathyroidism.
Some studies have specified periods of 12 months for

posttransplantation PTH recovery [17,18]. Perrin [19] found
that PTH values above 2 times the upper limit of normal (130
pg/mL) were suggestive of persistent hyperparathyroidism
and were associated with an increased risk of fractures.
Perrin’s study describes hypercalcemia as the most frequent
indication of posttransplantation parathyroidectomy [20].
In our study, 15 of the 22 patients who did not undergo
pretransplantation parathyroidectomy presented PTH levels
below 130 pg/mL at 3 years after transplantation.
According to previous literature, living donor trans-

plantation patients have a greater probability of improvement
of hyperparathyroidismafter transplantation [17]. Inour study,
1 of them required pretransplantation parathyroidectomy
with a high requirement for posttransplantation calcium. The
other patient achieved PTH levels below 130 pg/mL at 12
months, with no requirement for posttransplantation calcium
supplements.
nal Posttransplant

Pretransplant
rathyroidectomy
group (n ¼ 14)

No
parathyroidectomy
group (n ¼ 20)

Posttransplant
parathyroidectomy

group (n ¼ 2)

129.2 [6-216] 69.7 [2-233] 71.5 [48-95]
8.9 [7.3-11.7] 10.3 [9.3-11.5] 11.7 [11.7]
8.5 [6.8-10.4] 10.4 [9.0-13.8] 11.85 [11.8-11.9]
5.1 [3.4-7.1] 2.7 [1.2-3.4] 3.3 [3.3]
4.8 [3-6.4] 3.4 [2.3-4.3] 2.55 [2.1-3.0]
31.7 [2-105] 101.4 [53-212.4] 185.5 [180-191]
9 (64%) 3 (15%) None

0 [1680-13,440] 3360 [1680-5040] None
3 (7) None None

8 (57%) 2 (10%) None
5 [3360-13,440] 3360 [1680-5040] None

6 (43%) 9 (45%) 2 (100%)
1 (7%) 1 (5%) None

52.2 [10-80] 59.2 [31.9-93.2] 59.5 [57.8-61.3]
50 [9-71.5] 61.9 [32.8-93.2] 59.5 [57.8-61.3]

id hormone; GFR, glomerular filtration rate.
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Nakai et al [21] found that the factors associated with
persistent hyperparathyroidism after renal transplantation
were time in dialysis greater than 6 years, calcium-
phosphorus product greater than 55 mg/dL, development
of nodular parathyroid hyperplasia, and treatment with
cinacalcet during renal replacement therapy. The protective
role of vitamin D in the development of posttransplantation
hyperparathyroidism is not clear [22].
A limitation of our study is that it is a small descriptive

study conducted in a single center. The sample is thus
insufficient for assessing association. However, we consider
our research to have an important clinical value as a starting
point for cohort studies with larger populations or even
clinical trials on the effectiveness of pretransplantation
parathyroidectomy.
The treatment of these patients is a challenge because

there are no randomized studies to guide management
decisions [20]. However, in patients with persistent hyper-
parathyroidism, severe hypercalcemia, unexplained deteri-
oration of renal function, and progressive bone mineral
density loss, parathyroidectomy is indicated [23].
CONCLUSION

Renal transplantation improves secondary hyperparathy-
roidism. Sixty-eight percent of patients presented PTH
levels below 130 pg/mL after renal transplantation. Only 2
patients underwent posttransplantation parathyroidectomy.
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