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ABSTRACT

Introduction: Chronic hypoparathyroidism is
associated with higher risk of developing
chronic kidney disease compared with the
general population. This study evaluated chan-
ges in estimated glomerular filtration rate
(eGFR) over a 5-year period in adult patients
with chronic hypoparathyroidism treated with
recombinant parathyroid hormone (1-84),
rhPTH(1-84), compared with a historical control
cohort of patients who did not receive rhPTH(1-
84).
Methods: This retrospective cohort study
included patients with chronic hypoparathy-
roidism treated with rhPTH(1-84) in the
REPLACE (NCT00732615), RELAY
(NCT01268098), RACE (NCT01297309), and
HEXT (NCT01199614 and continuation study
NCT02910466) clinical trials. A historical

control cohort who did not receive parathyroid
hormone but who had enrollment criteria sim-
ilar to those for the clinical trials was selected
from the IBM� Explorys electronic medical
record database (January 2007–August 2019).
Outcomes of interest were the annual rate of
change in eGFR from baseline (i.e., eGFR slope)
and the predicted eGFR change from baseline at
years 1 through 5.
Results: The study comprised 72 adult patients
with chronic hypoparathyroidism treated with
rhPTH(1-84) and 176 control patients who did
not receive rhPTH(1-84). Over 5 years, eGFR
remained stable in the rhPTH(1-84) cohort,
whereas eGFR declined at a rate of 1.67 mL/
min/1.73 m2 per year in the control cohort
(P\0.001 for eGFR slope in the control
cohort). At 5 years, predicted eGFR in the
rhPTH(1-84) cohort increased from baseline by
1.21 mL/min/1.73 m2, whereas eGFR in the
control cohort declined by 10.36 mL/min/
1.73 m2, after adjusting for baseline variables.
The difference in eGFR slopes between the
cohorts over 5 years was 1.37 mL/min/1.73 m2

per year (95% CI 0.62–2.13; P\0.001).
Conclusion: Long-term treatment with
rhPTH(1-84) was associated with stable eGFR
compared with eGFR decline in the controls not
treated with rhPTH(1-84). Preservation of renal
function conferred by rhPTH(1-84) may benefit
patients with chronic hypoparathyroidism by
reducing risk of long-term renal complications.
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Key Summary Points

Why carry out this study?

Patients with chronic hypoparathyroidism
treated with conventional therapy
consisting of calcium and active vitamin
D have increased risk of having a decline
in estimated glomerular filtration rate
(eGFR).

The improved biochemical parameters
and stabilization of eGFR observed in
patients treated with recombinant human
parathyroid hormone (1-84), rhPTH(1-
84), in long-term, single-arm clinical trials
led us to hypothesize that this treatment
may reduce the annual rate of eGFR
decline compared with patients not
treated with rhPTH(1-84).

Given the limited number of clinical
studies reporting comparative data for
eGFR outcomes in patients treated with
rhPTH(1-84) versus controls, the
hypothesis was tested by comparing data
from an rhPTH(1-84)-treated cohort with
a historical control cohort derived from
an electronic medical record database.

This retrospective cohort study assessed
change in eGFR over a 5-year period in 72
adult patients with chronic
hypoparathyroidism treated with
rhPTH(1-84) in clinical trials compared
with 176 patients who did not receive
rhPTH(1-84) in a real-world setting.

What was learned from the study?

After adjusting for clinical and
demographic differences between cohorts,
eGFR remained stable in patients with
chronic hypoparathyroidism treated with
rhPTH(1-84) compared with eGFR decline
over 5 years in patients who were not
treated with rhPTH(1-84).

INTRODUCTION

Numerous retrospective studies have reported
that patients with chronic hypoparathyroidism
treated with conventional therapy had
increased risk of developing kidney complica-
tions including chronic kidney disease (CKD)
and declining estimated glomerular filtration
rate (eGFR) [1–6]. Parathyroid hormone (PTH) is
the main regulator of serum calcium and
phosphate concentrations. PTH deficiency
reduces the ability of the renal tubules to reab-
sorb calcium in the distal nephron and leads to
reduced phosphate excretion, resulting in the
characteristic features of hypocalcemia and rel-
atively high serum phosphate concentrations
[7, 8].

The conventional therapy for chronic
hypoparathyroidism consists of oral calcium
supplements and active vitamin D [9, 10], but
this treatment can lead to hypercalciuria [7, 8].
Hypercalciuria is one of the principal risk fac-
tors for development of nephrolithiasis [11] and
nephrocalcinosis [12], and may predispose
individuals to deteriorating eGFR and renal
insufficiency. In a study from Denmark,
patients with hypoparathyroidism (n = 688)
had an almost fivefold increased risk of renal
insufficiency compared with age- and gender-
matched controls (n = 2064) [5]. A retrospective
cohort study from the USA showed that patients
with chronic hypoparathyroidism (n = 8097)
had increased risk of developing incident CKD
stage 3 or higher, and had increased risk of
decline in eGFR C 30% compared with patients
without hypoparathyroidism (n = 40,485) [2].
Moreover, a study conducted in Scotland iden-
tified a higher risk of renal failure, defined as
eGFR\ 30 mL/min, in patients with chronic
hypoparathyroidism (n = 280) compared with
age- and gender-matched controls (n = 1301)
and showed that mean serum calcium concen-
tration was associated with renal failure [6].

Recombinant human parathyroid hormone
(1-84), rhPTH(1-84), is approved as adjunctive
treatment to calcium supplements and active
vitamin D for adults with hypoparathyroidism.
In the USA, rhPTH(1-84) is indicated to control
hypocalcemia, and in Europe it is indicated to
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control hypoparathyroidism that cannot be
adequately controlled with conventional ther-
apy [13, 14]. In long-term, single-arm clinical
trials in patients with chronic hypoparathy-
roidism, treatment with rhPTH(1-84) was asso-
ciated with maintenance or improvement in
mean serum calcium and phosphate levels
despite substantial reduction in the amount of
oral calcium and active vitamin D supplemen-
tation [15, 16]. In those trials, eGFR levels were
stable, and mean urinary calcium excretion was
decreased to within normal ranges for women
and men [15, 16]. In addition, a 5-year retro-
spective study in patients with chronic
hypoparathyroidism reported that treatment
with rhPTH(1-84) was associated with stabiliza-
tion of eGFR, whereas in patients not treated
with rhPTH(1-84), eGFR declined [1].

A sustained eGFR decline of greater than
30% for 2 years or more has been proposed as a
meaningful clinical endpoint for CKD outcomes
[17]. A meta-analysis of 37 randomized con-
trolled studies showed a strong association
between eGFR decline of 30% or 40% and
development of established endpoints of kidney
disease progression [18]. A meta-analysis of
patient-level data from 14 observational cohorts
(more than three million individuals) from the
CKD Prognosis Consortium showed that a
steeper slope of eGFR decline was associated
with higher risk of development of end-stage
kidney disease (ESKD) and that associations
were stronger over longer observation periods
[19]. According to the Grams et al. [19] study, if
a treatment reduced eGFR decline by 0.75 mL/
min/1.73 m2 per year (in a population with a
5-year ESKD risk of 8.3%), the risk of developing
ESKD would decrease by 1.6%.

We postulated that maintenance of or im-
provement in biochemical parameters and sta-
bilization of kidney function associated with
treatment with rhPTH(1-84) may mitigate the
risk of developing kidney complications and
CKD. However, further evidence is needed to
establish whether treatment with rhPTH(1-84)
reduces risk of eGFR decline in patients with
chronic hypoparathyroidism compared with
patients not treated with rhPTH(1-84). This
study therefore evaluated changes in eGFR over
a 5-year period in two cohorts of adult patients

with chronic hypoparathyroidism: patients
treated with rhPTH(1-84) in clinical trials and a
historical control cohort of patients who did
not receive rhPTH(1-84).

METHODS

Selection of the Patient Population
and Study Design

The change in eGFR was evaluated in two
cohorts of adult patients with chronic
hypoparathyroidism (Fig. 1). The patients trea-
ted with rhPTH(1-84) were derived from the
REPLACE (NCT00732615), RELAY
(NCT01268098), RACE (NCT01297309), and
HEXT (NCT01199614 and continuation study
NCT02910466) clinical trials. The index date for
patients in the rhPTH(1-84) cohort was the day
after treatment initiation. The patients in the
historical control cohort were not treated with
rhPTH(1-84) and were identified from the IBM�
Explorys electronic medical record (EMR) data-
base. The EMR database is nationally represen-
tative of approximately 15% of the US
population. The Explorys EMRs are sourced
from ambulatory, inpatient, and post-acute
settings and include laboratory measurements,
diagnoses, procedures, medications, and demo-
graphics. This study used database records from
approximately 360 different hospitals and
330,000 different healthcare providers from
January 2007 to August 2019.

Patients selected for the control cohort were
required to meet criteria that aligned with
enrollment criteria in the clinical trials. Patients
in the control cohort were therefore required to
have at least two diagnoses of hypoparathy-
roidism occurring at least 6 months apart and at
least one prescription for calcitriol after the first
diagnosis of hypoparathyroidism, to be at least
18 years old at the index date (for this cohort,
the index date was the day after the first cal-
citriol prescription received on or after the first
hypoparathyroidism diagnosis), have no diag-
nosis of thyroid cancer within 5 years before
index date, have no history of rhPTH(1-84) or
teriparatide treatments, and have at least one
serum creatinine value below 132.6 lmol/L
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(\1.5 mg/dL) and at least one serum calcium
value of at most 2.65 mmol/L (B 10.6 mg/dL)

during the 6 months before index date.
Hypoparathyroidism was identified in the

Fig. 1 Selection of the study analyses cohorts. eGFR, estimated glomerular filtration rate; rhPTH(1-84), recombinant
human parathyroid hormone (1-84)
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medical claims using International Classifica-
tion of Diseases Clinical Modification (ICD-CM)
codes ICD-9-CM 252.1 or ICD-10-CM E20.0,
E20.8, E20.9, and E89.2.

The analysis cohorts were required to have at
least one eGFR measurement at initiation of
rhPTH(1-84) treatment or during the 6 months
before index date for the control cohort (base-
line value), at least two eGFR measurements at
least 3 months apart during the 5 years on or
after index date, and at least one eGFR mea-
surement at 5 years (± 6 months) after index
date. The eGFR was calculated using the
Chronic Kidney Disease Epidemiology Collab-
oration equation [20].

Permission to access and use the trial data
was granted by the data owner, Takeda. All
patients enrolled in the clinical trials provided
written informed consent. Permission to access
and use the IBM� Explorys EMR database was
granted by IBM. The Explorys database is a
nationally representative EMR resource main-
tained by IBM. Institutional review board
approval was not required because the Explorys
database consists of pre-existing data that are
de-identified in accordance with the Health
Insurance Portability and Accountability Act.

Study Outcomes and Statistical Analyses

Outcomes of interest were the annual rate of
change in eGFR from baseline (i.e., eGFR slope)
and the predicted eGFR change from baseline at
years 1 through 5. Continuous variables were
reported as means and standard deviations, and
categorical variables as frequencies and per-
centages. Patient demographics and clinical
characteristics were compared between cohorts
using the Wilcoxon rank-sum tests for contin-
uous variables and chi-square tests for categor-
ical variables.

Difference in annual rate of change in eGFR
between patients in the rhPTH(1-84) cohort and
the historical control cohort was assessed via a
linear mixed model. For both cohorts, the pre-
dicted eGFR change from baseline at each year
from year 1 to year 5 after the index date was
estimated using the adjusted linear mixed
model. The multivariable model was adjusted

for demographics (age, sex, race) and the fol-
lowing baseline parameters: hypercalciuria,
hypertension, type 2 diabetes, acute manifesta-
tions of hypoparathyroidism, cardiovascular
conditions, and baseline eGFR. Acute
hypoparathyroidism manifestations were
defined as at least one ICD-9-CM or ICD-10-CM
diagnosis code for cardiac dysrhythmia, hyper-
calcemia, hypocalcemia, laryngeal spasm, mus-
cle spasm, other convulsions, palpitations,
tachycardia, tetanic cataract, or tetany. Cardio-
vascular conditions were defined as at least one
ICD-9-CM or ICD-10-CM diagnosis codes, ICD-
9-procedure coding system (PCS) or ICD-10-PCS
procedure codes, Healthcare Common Proce-
dure Coding System codes or Current Procedural
Terminology codes for cerebrovascular disease,
coronary artery disease, heart failure, or
peripheral vascular disease.

A sensitivity analysis was conducted among
the control cohort that included only patients
with a record of first calcitriol prescription in
the database (i.e., index date) that was
18 months or more after diagnosis of
hypoparathyroidism to more stringently match
the rhPTH(1–84) cohort in terms of known
duration of hypoparathyroidism.

RESULTS

Study Population and Baseline
Characteristics

The analysis cohorts consisted of 72 patients
treated with rhPTH(1-84) and 176 control
patients. Baseline demographics, clinical char-
acteristics, and biochemical parameter levels are
summarized in Table 1. At baseline, a lower
proportion of patients in the rhPTH(1-84)
cohort had hypertension, type 2 diabetes, any
acute manifestations of hypoparathyroidism, or
cardiovascular conditions of coronary artery
disease or heart failure compared with patients
in the control cohort (all P\0.05). At baseline,
there was no significant difference in eGFR
between cohorts; serum calcium was signifi-
cantly higher in the rhPTH(1-84) cohort com-
pared with the control cohort (P\0.001).

Adv Ther (2022) 39:5013–5024 5017



Table 1 Demographics, clinical characteristics, and biochemical parameter level at baseline in patients with chronic
hypoparathyroidism

rhPTH(1-84) cohort
(n = 72)

Historical control cohort
(n = 176)

P value

Age at index date,a (years), mean ± SD 47.5 ± 11.0 54.1 ± 15.5 \ 0.001**

Female, n (%) 55 (76.4) 139 (79.0) 0.78

Race,a n (%)

White 70 (97.2) 145 (82.4) \ 0.001**

Black 0 26 (14.8) \ 0.001**

Asian, Multi, Other, Unknown 2 (2.8) 5 (2.8) 0.98

Clinical characteristics, n (%)

Hypertensiona 18 (25.0) 86 (48.9) \ 0.001**

Type 2 diabetesa 2 (2.8) 32 (18.2) \ 0.001**

Osteoporosis 1 (1.4) 14 (8.0) 0.07

Hypercalciuriaa 2 (2.8) 7 (4.0) 1.00

Cerebrovascular disease 1 (1.4) 12 (6.8) 0.12

Coronary artery disease 0 16 (9.1) \ 0.01**

Heart failure 0 12 (6.8) \ 0.05**

Peripheral vascular disease 1 (1.4) 14 (8.0) 0.07

Any acute manifestations of hypoparathyroidism,a n (%) 16 (22.2) 121 (68.8) \ 0.001**

Hypocalcemia 5 (6.9) 104 (59.1) \ 0.001**

Hypercalcemia 1 (1.4) 19 (10.8) \ 0.05**

Cardiac dysrhythmia 7 (9.7) 33 (18.8) 0.12

Palpitations 0 10 (5.7) 0.07

Muscle spasm 7 (9.7) 8 (4.5) 0.21

Convulsions, not otherwise specified 0 6 (3.4) 0.19

Tetany 2 (2.8) 3 (1.7) 0.63

Tachycardia 1 (1.4) 1 (0.6) 0.50

Laryngeal spasm 1 (1.4) 0 0.29

Tetanic cataractb 0 0 –

CKD stage,c n (%)

Stage 1 19 (26.4) 60 (34.1) 0.30

Stage 2 42 (58.3) 82 (46.6) 0.12

Stage 3d 11 (15.3) 34 (19.3) 0.57

eGFR,a mL/min/1.73 m2, mean ± SD 78.4 ± 17.5 81.5 ± 23.0 0.39
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In the unadjusted analyses, eGFR remained
stable over 5 years in the rhPTH(1-84) cohort,
whereas eGFR declined at a rate of 1.67 mL/
min/1.73 m2 per year in the control cohort
(P\0.001 for eGFR slope in the control
cohort). In the adjusted analyses, 5 years after

the index date, the predicted eGFR in patients
in the rhPTH(1-84) cohort increased from
baseline by 1.21 mL/min/1.73 m2, whereas the
predicted eGFR in patients in the control cohort
declined by 10.36 mL/min/1.73 m2 (Fig. 2). The
difference in the eGFR slope between the

Table 1 continued

rhPTH(1-84)
cohort(n = 72)

Historical control
cohort(n = 176)

P value

CKD stage 1 101.5 ± 8.1 107.6 ± 12.6 0.08

CKD stage 2 74.8 ± 7.3 75.4 ± 7.9 0.57

CKD stage 3 52.3 ± 5.8 50.2 ± 5.9 0.21

Serum calcium,c mmol/L, mean ± SD 2.2 ± 0.2 2.0 ± 0.3 \ 0.001**

Note: Baseline was the period before index date
CKD chronic kidney disease, eGFR estimated glomerular filtration rate, ICD International Classification of Diseases,
rhPTH(1-84) recombinant human parathyroid hormone (1-84), SD standard deviation
aLinear mixed models were adjusted for these parameters and sex parameter
bTetanic cataracts were identified using ICD-9 code 366.42 (tetanic cataract), ICD-9 code 366.44 (cataract associated with
other syndromes), and ICD-10 code H28 (cataract and other disorders of lens in diseases classified elsewhere)
cClosest measurement before index date (within 6 months pre-index); stage 1 = eGFR C 90 mL/min/1.73 m2,
stage 2 = 60 to\ 90 mL/min/1.73 m2, stage 3 = 30 to\ 60 mL/min/1.73 m2

dNo patients in the rhPTH(1-84) or control cohort had baseline CKD stage 4 or stage 5
**P\ 0.05

Fig. 2 Predicted yearly eGFR change from baseline derived from adjusted regression model. eGFR, estimated glomerular
filtration rate; rhPTH(1-84), recombinant human parathyroid hormone (1-84)
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rhPTH(1-84) cohort and control cohort over
5 years was 1.37 mL/min/1.73 m2 per year
(95% CI 0.62–2.13; P\ 0.001).

In a sensitivity analysis of patients in the
control cohort with an index date at least
18 months after diagnosis of hypoparathy-
roidism, the size of the cohort was reduced from
176 to 84 patients. In the unadjusted analyses,
over 5 years, the eGFR slope in the historical
cohort was -1.09 mL/min/1.73 m2 per year
(P\0.001 for the eGFR slope). Similar to the
main analysis, in the adjusted analyses, patients
in the rhPTH(1-84) cohort had a predicted
increase in eGFR (3.04 mL/min/1.73 m2),
whereas the predicted eGFR declined among
patients in the control cohort (-6.08 mL/min/
1.73 m2) at year 5. The difference in the eGFR
slope between the rhPTH(1-84) cohort and
control cohort over 5 years was 0.75 mL/min/
1.73 m2 (95% CI 0.04–1.46; P\0.05).

DISCUSSION

The results of this study demonstrated that
individuals with chronic hypoparathyroidism
treated with rhPTH(1-84) had stable eGFR over
5 years compared with the eGFR decline
observed in patients not treated with PTH
replacement therapy. In this larger study, the
unadjusted annual rate of eGFR decline
(-1.67 mL/min/1.73 m2 per year) in patients
with chronic hypoparathyroidism who did not
receive rhPTH(1-84) was similar to that reported
in a smaller study by Chen et al. [1] of a regional
US electronic health records database (-1.8 mL/
min/1.73 m2 per year). In contrast to eGFR
decline in the control group, eGFR remained
stable in patients treated with rhPTH(1-84);
these data are consistent with findings from a
prospective US study of 24 patients who
received rhPTH(1-84) for 8 years [16]. The con-
sistency of the results using different real-world
databases for the control cohorts strengthens
the findings from this study and the overall
body of evidence supporting a renoprotective
effect of rhPTH(1-84) in patients with chronic
hypoparathyroidism.

Although the underlying mechanisms by
which rhPTH(1-84) appears to confer

renoprotection are not fully understood, it is
plausible that the restoration of more physio-
logic calcium and phosphate balance provides
collective benefits. In comparison, conven-
tional therapy may induce imbalances in cal-
cium and phosphate homeostasis that can
result in long-term kidney complications. In the
24-week REPLACE study, patients with chronic
hypoparathyroidism treated with rhPTH(1-84)
had significant reductions in oral calcium sup-
plements and active vitamin D compared with
patients who received placebo [21]. In the long-
term RACE study, reductions in calcium and
active vitamin D supplementation were main-
tained over 5 years [15]. In another long-term
study, rhPTH(1-84) treatment over 8 years also
led to reduction in oral calcium and vitamin D
requirements in patients with chronic
hypoparathyroidism that was accompanied by a
reduction in mean urinary calcium excretion
[16]. In both these long-term rhPTH(1-84)
studies, reductions in calcium and active vita-
min D supplement requirements were achieved
despite the maintenance of normal serum cal-
cium levels [15, 16]. In addition, long-term
treatment with rhPTH(1-84) stabilized eGFR
and reduced mean urinary calcium excretion
[15, 16]. Furthermore, in long-term studies,
treatment with rhPTH(1-84) maintained serum
phosphate within the recommended range.

The apparent renoprotective effects of
rhPTH(1-84) treatment may also result from
hemodynamic changes and vasodilatory effects
on the kidney through replacement of PTH.
Patients treated with rhPTH(1-84) in the current
analysis showed a small increase in eGFR. The
absence of expected age-related eGFR decline in
the rhPTH(1-84) cohort may be due to hemo-
dynamic changes or vasodilatory effects. PTH
replacement could exert direct effects via PTH
receptors on the kidney tubules leading to a
vasodilatory effect at the microcirculatory level
in the glomeruli [22]. In addition, PTH
replacement could induce indirect effects on
the kidney via restoration of normal renal cal-
cium handling and reduction of oral calcium
influx, which in turn reduces kidney exposure
to hypercalciuria, as well as restoration of
phosphate homeostasis. Overall, results from
long-term trials and the current study suggest
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that rhPTH(1-84) is a potential option as a
physiologic replacement for the missing hor-
mone that may preserve kidney function.

Complications arising in patients with
chronic hypoparathyroidism treated with long-
term conventional therapy may contribute
toward high healthcare utilization in this
patient population and suggest an unmet clin-
ical need for better therapies, particularly
among patients with disease that is not ade-
quately controlled [23, 24]. An expert consensus
statement from two European Society of
Endocrinology-supported 2021 workshops rec-
ognizes that adult patients with chronic
hypoparathyroidism are at increased risk of
developing nephrolithiasis, nephrocalcinosis,
and CKD, and recommends frequent monitor-
ing of kidney function [25]. In a retrospective
cohort study in England using hospital episode
statistics, renal complications were the main
driver of a high economic burden on the
healthcare system among patients with chronic
hypoparathyroidism [25].

This study has important strengths. The
Explorys database provided a large sample size
of patients from a real-world data source with
this rare disorder, as well as detailed biochemi-
cal measurements. Many patients in the
rhPTH(1-84) cohort in the current study were
also included in the Chen study [1]; however,
the current study expanded the rhPTH(1-84)
analysis set by utilizing additional clinical trial
data sets. Furthermore, because the Explorys
database is larger and more representative of the
entire US population, the control cohort was
expanded from 53 to 176 patients. The criteria
used to select patients for the control cohort
were similar to the enrollment criteria of the
clinical trials, including inclusion and exclusion
criteria and availability of baseline laboratory
measurements. Multivariable regression models
accounted for potential differences between
patients treated with rhPTH(1-84) and controls
by adjusting for potential confounding vari-
ables. The inclusion criterion applied to the
control cohort for the sensitivity analysis (i.e.,
first calcitriol prescription in the database for
the index date that was at least 18 months after
diagnosis of hypoparathyroidism) was strin-
gent, and yet the results of the sensitivity

analysis were similar to those of the main
analysis.

This study also has its limitations. Manage-
ment of patients in clinical trials is likely to be
different from that of patients treated in a real-
world setting with respect to frequency of
evaluations and reporting of biochemical
parameters. The EMR system contains only
information about visits that occurred within
the network of providers; hence, any medical
visits outside the system were not captured. In
common with most observational studies, there
may be an effect of unrecorded and/or unmea-
sured confounders between cohorts that were
not accounted for in the analyses that persist
after adjusting for baseline differences.
Additionally, stratified analyses could not be
performed because the etiology of hypo-
parathyroidism (i.e., surgical or nonsurgical)
was not recorded. Oral calcium supplementa-
tion, and active vitamin D and non-steroidal
anti-inflammatory drug (NSAID) use were not
assessed because any over-the-counter use of
these medications was not captured in the
database. The retrospective design of this study
has advantages for studying long-term out-
comes in rare diseases, but does not allow for
conclusions about causation. However, given
accumulating evidence that PTH replacement is
associated with lower rate of eGFR decline and
relative rarity of chronic hypoparathyroidism in
the general population, it may be difficult to
recruit patients into randomized trials because
they may be reluctant to forego PTH replace-
ment therapy.

CONCLUSIONS

After adjustment for differences between
cohorts, eGFR remained stable over a 5-year
period in patients with chronic hypoparathy-
roidism treated with rhPTH(1-84) in clinical
trials compared with eGFR decline in those in a
historical control cohort not treated with
rhPTH(1-84). Further research is warranted to
better understand the impact of long-term
rhPTH(1-84) treatment on the preservation of
kidney function in patients with chronic
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hypoparathyroidism treated in a real-world
setting.
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