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Abstract

Purpose: To describe diagnostic approaches and management strategies for patients with primary hyperparathyroidism (PHPT) and recent
fracture in England.

Methods: We developed a survey based on a patient at high fracture risk and a new diagnosis of probable PHPT. The survey was circulated
among 50 secondary care professionals identified by the Society for Endocrinology Calcium and Bone special interest group. Descriptive
statistics, combinatorial, and thematic analyses were employed.

Results: In the patient with hyperparathyroidism and a recent fracture, 54% of respondents favoured a 24-hour urinary calcium: creatinine
clearance ratio, with 85% opting to do so after correcting vitamin D levels. Thirty-two percent (16/50) preferred the spot urinary calcium:
creatinine clearance ratio, as a random test (56%, n=29/16). Ninety-six percent of the respondents agreed they would include a fracture
risk assessment in their management plan. Eighty-five percent of the respondents selected dual-energy X-ray absorptiometry scans of the
lumbar spine, total hip, and femoral neck as the most popular choice. Before initiating antiosteoporotic medications (AOMs), 94% of the
respondents preferred correcting vitamin D levels with diverse regimens. IV zoledronate acid was the preferred AOM, and 58% (n =29/50)
supported cinacalcet usage if the patient was ineligible for parathyroid surgery, while 26% (n=13/50) opposed cinacalcet use entirely.
No significant correlation was found between status as an endocrinology consultant or working in a tertiary care hospital and these
management preferences.

Main Conclusion: This study of National Health Service medical staff identified highly-varied clinical practices in managing PHPT in the setting
of high fracture risk, highlighting the need for pragmatic guidelines and wider education.

Key Words: hyperparathyroidism, fracture, survey, antiosteoporotic medication

Primary hyperparathyroidism (PHPT) is a relatively com-
mon endocrine disorder characterized by excessive secretion
of PTH, leading to dysregulation of calcium homeostasis
with hypercalcemia [1]. The condition affects an estimated
1 to 7 per 1000 people in the general population [2, 3].
PHPT typically manifests with nonspecific symptoms such
as fatigue, confusion, constipation, muscle weakness, and
bone pain, making its diagnosis challenging with an increas-
ing number of cases being diagnosed opportunistically on la-
boratory testing for other reasons [1, 4, 5]. Furthermore,
PHPT is associated with an increased risk of fractures and
other skeletal complications, along with kidney stones
[6, 7], hypertension [8], and neuropsychiatric disorders
such as depression, anxiety, and cognitive impairment

[5, 9, 10], emphasizing the importance of accurate diagnosis
and effective management strategies [11].

Given the complex nature of PHPT and its diverse clinical
presentations, there is considerable variation in how health-
care professionals diagnose and manage the condition. In
2019, in the United Kingdom, the NG132 guideline set by
the National Institute of Health and Care Excellence offered
recommendations for assessing, diagnosing, and managing
PHPT [12]. This guideline highlighted the importance of rul-
ing out familial hypocalciuric hypercalaemia through various
possible tests such as 24-hour urinary calcium excretion or
random calcium:creatinine ratios [12]. Following diagnosis,
a dual-energy X-ray absorptiometry (DXA) scan of the lum-
bar spine, hip, and distal radius is recommended to evaluate
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fracture risk. Treatment options include surgical removal of
the parathyroid gland (parathyroidectomy) and the usage of
oral or IV bisphosphonates to decrease fracture risk.

The Fifth International Workshop on the evaluation and
management of primary hyperparathyroidism recommended
surgery in the presence of spine fractures or bone mineral
density (BMD) < —2.5 at presentation or an incident fracture
[13]. For patients inappropriate for surgery, calcimimetics like
cinacalcet are recommended [12]. However, it is worth noting
that cinacalcet does not significantly alter BMD values or af-
fect fracture risk [14]. Nevertheless, it is now established
that there is an imminent fracture risk following an incident
fracture; this is significantly higher in the next 2 years after
the fracture occurred and identifies patients at very high
fracture risk [15, 16]. However, current guidelines do not
specifically cover the high imminent fracture risk. With over
520000 fragility fractures in adults in the UK annually [4]
and improved identification and assessment, including testing
for hypercalcemia, by Fracture Liaison Services [5], the num-
ber of patients at a high imminent fracture risk in the setting of
likely PHPT is a growing clinical scenario.

This report aims to describe the diagnostic approaches and
management strategies employed by specialist medical profes-
sionals in the setting of recent major osteoporotic fractures
and probable PHPT in the National Health Service.
Understanding the current practices and preferences of spe-
cialist medical professionals is crucial to identifying gaps in
patient care and priorities for standardization. The findings
will inform future clinical guidelines and their revision as
well as educational initiatives aimed at improving and stand-
ardizing the care of patients with PHPT and high fracture risk.

Methods

The Society for Endocrinology Endocrine Specialist Network
(Sfe ESN) for bone and calcium is a UK-based multidisciplinary
network that aims to catalyze cross-institutional and cross-
disciplinary collaborative research initiatives and act as a cru-
cial conduit for advice and suggestions from the membership
to the Science, Clinical, Nurse, Early Career, Corporate
Liaison and Public Engagement Committees. Members of the
Sfe ESN for Bone and Calcium highlighted potential variability
in the management of adults at high fracture risk and PHPT and
initiated the study.

Study Design

This study utilized a cross-sectional survey design to assess the
diagnostic approach, fracture risk determination, and man-
agement strategies employed by specialist medical professio-
nals in cases of PHPT. The objectives of the survey were to
(1) evaluate adherence to guideline recommendations among
medical professionals managing PHPT, (2) identify discrepan-
cies between current practices and established guidelines, and
(3) explore physician preferences in areas lacking established
consensus.

The Sfe ESN for Bone and Calcium iteratively developed the
survey to collect information about the respondent’s special-
ity, grade, and geographic location. A specialist medical pro-
fessional was defined as any clinician who was either a
trainee or consultant or was working within a secondary
care speciality. The survey asked management questions for
an 80-year-old woman with a recent hip fracture, vitamin D
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deficiency, and chronic kidney disease 3a with laboratory
results consistent with PHPT. Respondents were asked to pro-
vide their responses based on their clinical experience and
expertise.

The questionnaire consisted of structured and open-ended
questions covering various aspects of diagnosis, fracture risk
assessment, and management strategies (Supplementary
Questionnaire 1) [17].

Data Collection

Survey participants were healthcare professionals involved in
the clinical management of adults at high fracture risk and
PHPT. The Sfe SEN for Bone and Calcium used snowball sam-
pling to identify survey participants. Data collection was con-
ducted electronically using an online survey platform.
Responses were anonymized to maintain confidentiality and
enhance the validity of the study findings. Members of the
Sfe for Bone Calcium were encouraged to circulate the survey
to colleagues in their region. We compared responses with
international recommendations on the diagnosis and manage-
ment of PHPT where available [1, 13, 18].

Data Analysis

Quantitative data obtained from the survey were analyzed us-
ing descriptive statistics, including frequencies and percen-
tages. Qualitative data from open-ended questions were
analyzed thematically and recoded into themes and patterns
in the respondents’ approaches to the diagnosis and manage-
ment of PHPT. Combinatorial analyses were used to achieve
precise categorization of fracture risk assessment methods
and antiosteoporotic medications (AOM) regimens using R
packages UpSetR (analysis) [19] and ggupset (visualization).
The responses were then compared from consultant endocri-
nologists vs other respondents and from tertiary hospitals vs
other settings where practices showed the greatest variability
using chi-squared and Fisher exact tests. Analysis was per-
formed in R Version 2022.07.2 (R Foundation for Statistical
Computing, Vienna, Austria).

Ethics

A General Data Protection Regulation statement was included
in the survey, and specific ethics approval was not required.

Results

Respondents’ Characteristics

A total of 50 clinicians completed the survey (Table 1). As
anticipated, most respondents were consultants working in
tertiary hospital settings. While most responses were from
London, there were responses from across England. 52%
(n=26) of the respondents had access to specialist metabolic
bone clinics and 68% (n = 34) had access to a regional adult
bone multidisciplinary network. The predominant group
among the respondents from the endocrinology specialty
consisted of consultants, representing 81% of the total
(n=22/27).

Initial Assessment of PHPT

While in the setting of a recent fracture, international guidelines
recommend clinicians request a urinary calcium:creatinine ra-
tio to help exclude familial hypercalcaemic hypocalciuria
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Table 1. Clinician characteristics including grades, specialties, the
type of hospital they practice at, and their geographical location

Table 3. Different methods for determining fracture risk

Fracture risk assessment method (multiple % opted for by respondents

Characteristic n=>50 choices permitted) (n=48)

Grade of medical professional (%) Lumbar, total hip, and femoral neck DXA  85.4 (n=41)
Consultant 42 (84) scan
Trainee 7 (14) Radius DXA scan 62.5 (n=30)
Nurse specialist 1(2) FRAX 54.2 (n=26)

Specialty (%) Vertebral fracture assessment 33.3 (n=16)
Endocrinology 27 54) Abbreviations: DXA, dual-energy X-ray absorptiometry, FRAX, Fracture Risk
Rheumatology 12 (24) Assessment Tool.

Metabolic medicine 6 (12)

Clinical chemist 2(4

e l(rluca. chemisty ) (2) Furthermore, there was no consensus on the role of control-
ndocrine surgery @ ling dietary calcium intake during the collection day (40% rec-

Ear, nose, throat 1@ ommended a range of intake from 500-1200 mg/day). Of the

Fracture prevention 12 46% (n=23/50) of the respondents who did not request a

Hospital type (%) 24-hour urinary calcium:creatinine clearance ratio, 70%
Specialist/tertiary care 36 (72) (n=16/23) indicated they would use a spot calcium:creatinine
District general 14(28)  clearance rgtio for diagnosing PHPT. Among the 16 respond-

Location of hospital (%) znts prefirtrmtg a spottest, 56% (n = 9/16) would opt for a ran-
London 21 (42) omm spot test.

Midlands 9 (18) . L
North Fast and Yorkshire 91 Assessing Fracture Risk in PHPT
South Central 5 (10) Nearly all respondents recommended fracture risk assessment
(n=48/50, 96%), as shown in Table 3. The majority of re-
South East 2(4) o . a.
spondents (85% of respondents, n=41/48) indicated they
South West 2(4) . .
would conduct a fracture risk assessment upon presentation,
East of England 10 while 10% (n = 5/48) preferred to wait 3 to 12 months post-
North West 1(2) operatively following parathyroidectomy. The most prevalent
method, chosen by 85% of the respondents, was a DXA scan
(of the lumbar spine, total hip, and femoral neck), often in

Table 2. A t of calcium:ereatinine cl i combination with other approaches including vertebral frac-

able . Assessment of calclum:creatinine clearance ratio ture assessment, Fracture Risk Assessment Tool [20], and

Ootions £ - - N rvrolds 0 DXA scan of the radius. Table 3 shows the approaches and
phions TOF assessing primary yperparatiyroidism n= their involvement in their overall fracture risk assessment

24-hour urinary calcium:creatinine clearance ratio (%) n=27(54) strategy. The most common combination to assess fracture
Calcium:creatinine ratio after correcting vitamin D levels 23 (85) risk was a.DXA of the lumbar s.pme/ togal hip/femoral ne(?k
Calcium:creatinine ratio before correcting vitamin D levels 4 (15) cgupled with a ,D,XA of the radius (17%, n= 8), ,Shown n

) o ) Fig. 1. Only 2 clinicians would use all 4 tools in their fracture
Spot calcium:creatinine clearance ratio (%) n=16 (32) risk assessment (4%)
Random spot calcium:creatinine clearance ratio 9 (56) )
Morning spot calcium:creatinine clearance ratio 4(25) . i i L.
. . . . Correcting a Low Vitamin D Before AOM Initiation
Fasting spot calcium:creatinine clearance ratio 2(12) o
e The majority of respondents (n=47/50, 94%) would correct
Unsure when to perform spot calcium:creatinine clearance 1(6) ; . TN
ratio vitamin D levels before initiating oral or IV/subcutaneous
Unsure/undecided (%) n=7(14) AOMs. Of those, more than half of the respondents (n =27/

(FHH). [1] However, there is little guidance on precisely how
this should be performed. While 54% (n=27/50) of the re-
spondents would request a 24-hour urine collection, only
85% of those would do so after correcting for vitamin D defi-
ciency, with 61% of the respondents waiting until vitamin D
levels exceeded 50 nmol/L. Table 2 summarizes the respond-
ents’ assessment of preferred methods for suspected PHPT.
Among the subset of respondents who requested a 24-hour
urine collection, 85% were consultants (n=23/27) and 59%
were endocrinologists (n=16/27), with 89% (n=24/27) em-
ployed in tertiary care hospitals.

47, 57%) would correct vitamin D using more than 100 000
units overall in their treatment regimens, whereas 43% of
the respondents (n=20/47) would correct vitamin D using
less than 100 000 units overall in their regimens. The most
common regimen to correct vitamin D levels was using a
weekly dose of vitamin D (24/47, 51% of respondents).

Use of AOMs and Cinacalcet to Manage Fracture
Risk

The majority of the respondents (n = 37 out of 50, 74%) would
recommend medication equivalent to other patients with osteo-
porosis but without primary PHPT. Regarding the optimal tim-
ing for commencing AOMs, no consensus was reached: 38% of
the respondents (n=19/50) acknowledged the absence of a
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Figure 1. Different combinations of fracture assessment methods for determining fracture risk.

standardized approach, indicating variability based on individ-
ual patient risk factors. Meanwhile, 30% of the respondents
(n=15/50) expressed a preference for initiating AOMs before
parathyroid surgery, while 28% (n = 14/50) favored commen-
cing AOMs post-parathyroid surgery, with some undergoing
post-parathyroid surgery DXA scanning (n = 10/50) and others
not (n=2/50). Additionally, there was uncertainty among
some of the respondents regarding whether a DXA scan would
precede AOM initiation post-parathyroid surgery (n=2/50).

Table 4 illustrates the preferences for AOM in PHPT, with
IV zoledronate as the most favored option, selected by 50% of
the respondents (n=25). Figure 2 shows the predominant
combinations of AOMs, with oral bisphosphonates and IV
zoledronate forming the most common combination initiated
(n=2/50). The use of cinacalcet to manage fracture risk in
PHPT was also variable with most recommending its use in
patients ineligible for parathyroid surgery while a quarter
felt there was no general role for cinacalcet in this setting
(Table 5).

Endocrinology Consultants Compared to
Nonendocrinology Consultants and Tertiary Care
Compared to Nontertiary Care Hospitals

No significant correlation was found between being an endo-
crinology consultant or working in a tertiary care hospital and
various decisions, including requests for 24-hour urine collec-
tions before or after correcting for vitamin D deficiency, pref-
erences for radius DXA scans in assessing fracture risk,
initiation of AOMs before parathyroid surgery, and attitudes
toward the general usage of cinacalcet in PHPT patients.

Discussion

Our data identify a wide variation in the practice of special-
ized medical professionals in the UK regarding the assessment

Table 4. Different choices for use of AOM in primary
hyperparathyroidism

AOM choice % opted for by respondents (n = 50)
1V zolendronate 50 (n=25)

Oral bisphosphonates 44 (n=22)

SC cenosumab 14 (n=7)

No AOMs 8(n=4)

As more than 1 AOM could be selected, the total exceeds 100%.
Abbreviations: AOM, antiresorptive medication, SC, subcutaneous.

and management of PHPT in the setting of very high imminent
fracture risk. There was marked variability in the role of urin-
ary calcium/creatinine testing, fracture risk assessment, and
use of AOMs and cinacalcet, thereby identifying limited
awareness and gaps in current national and international
guidelines.

A major area of variability is related to the testing of the
urinary calcium:creatinine ratio to aid in the exclusion of
FHH. Several studies have questioned the value of random
spot urine testing compared with 24-hour urine collections,
which have lower completion rates. However, these studies
are usually in the scenario of urolithiasis/hypercalciuria as-
sessment and not hypocalciuria assessment for FHH. A study
of spot urine sampling at 0800 and 1400 showed no difference
in the calcium:creatinine ratio compared with 24-hour collec-
tions in healthy young adults [21]. While another study dem-
onstrated a similar correlation between these 2 methods [22],
in others, there is a poor agreement in studies that may reflect
diurnal variation and nonfasting state [19, 23, 24]. In add-
ition, guidelines emphasize the benefit of 24-hour urine collec-
tions in PHPT diagnosis due to circadian variability [13].
Other aspects to consider are the availability of historical

Gzoz Arenuga4 40 uo Jasn uosdwis pieyory Aq 6/20686//5229eAq/z/6/21011Me/saljwoo dno-ojwapede//:sdiy wouy papeojumoq



Journal of the Endocrine Society, 2025, Vol. 9, No. 2

&
<
2
z 104
2
('S
54
0 -
—J No AOMs ®
_ SC Denosumab
I O Eisphosphonates °

25 20 15 10 5 0

5 10
Choice of Anti-osteoporotic medication

iRl

Figure 2. Combinatorial analysis of the antiosteoporotic medications endorsed to be initiated by the respondents.

Table 5. The indications for cinacalcet usage in patients with a recent
fracture and primary hyperparathyroidism

Usage of cinacalcet n=>50
Usage in patients ineligible for parathyroid surgery (%) 29 (58)
No general role for cinacalcet (%) 13 (26)
Only for symptom control (%) 4(8)
Unsure/undecided (%) 4(8)

measurements of serum calcium that show previous normal
levels, the effect of fractures increasing 24-hour urine calcium
up to 6 weeks postoperatively [25], and the effect of renal
impairment (estimated glomerular rate < 60 mL/min/m?) on
reducing calcium excretion [26]. In addition, vitamin D sup-
plementation may increase urine calcium levels in patients
though this rise is not necessarily correlated with serum vita-
min D levels, potentially implicating other factors such as diet-
ary intake [27].

The role of bisphosphonates and denosumab in reducing
fracture risk in the setting of PHPT is based on improvements
in BMD but with no fracture data [28]. While cinacalcet re-
duces serum calcium, there is no clear effect on fracture risk,
bone density at the lumbar spine, total femur, or distal third
radius, but there is an increase in resorption and formation
of bone markers at 1 year [29] and § years [14].

While National Institute of Health and Care Excellence
NG132 and international guidelines recommend the use of
cinacalcet for patients who are ineligible for or refuse para-
thyroidectomy, or in cases of refractory PHPT despite para-
thyroidectomy [1], this survey revealed mixed opinions
among the respondents. Some endorsed its use in specific

patient populations, while others expressed skepticism regard-
ing its utility, even with established guidelines. This variation in
opinion is important, given that a recent meta-analysis demon-
strated that cinacalcet could normalize hypercalcemia in 90%
of patients with PHPT, significantly reduce PTH levels, and in-
crease serum phosphate levels [30].

Furthermore, the variability in the optimal timing for initi-
ating AOMs highlights the heterogeneity in clinical decision-
making. This is particularly relevant given the imminent risk
of fracture, time to benefit from AOMs [31], and potential
time to wait for surgical excision from initial referral in the
National Health Service. While NG132 guidelines provide
general recommendations for AOM initiation, the survey find-
ings suggest variations in practice, reflecting the lack of evi-
dence for the superiority of 1 approach over another. One
concern is how AOMs preparathyroidectomy may increase
the risk of postoperative hypocalcemia [32], although this is
not a consistent finding in the literature.

However, this study has notable limitations. The survey fo-
cused on a specific case (hypercalcemic PHPT in the context of
a recent fracture, chronic kidney disease, and vitamin D defi-
ciency), which may not reflect the practitioner’s general prac-
tice. Consecutively, the responses might represent their
approach to this particular case rather than their usual clinical
practice. The inclusion of a wide range of specialities, such as
endocrinology and rheumatology, and representation across
specialist and nonspecialist settings throughout England pro-
vided a broad perspective but also introduced variability in re-
sponses. Nearly half (48%) of participants lacked access to
specialized metabolic bone clinics, potentially influencing
their management strategies. The relatively small sample size
of 50 respondents limits the generalizability of the findings.
Further work should aim for a larger and more homogenous
sample to provide more robust insights. Additionally,
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respondents reported clinical practice preferences rather than
patient-level data describing actual care received. Future work
may develop patient-level indicators that can be used to meas-
ure actual care received by patients. The study did not capture
whether the respondent choices were influenced by clinical
preferences or local service availability. In terms of sequencing
of management, we did not test the ordering of correction of
vitamin D deficiency vs initiation of cinacalcet; this could be
tested in future surveys. The case was specifically chosen based
on a relatively common clinical intersection, given the epi-
demiology of both osteoporosis and PHPT, to inform the
need for a specific best practice recommendation set. Future
surveys may address other clinical scenarios. For example,
to ensure the survey focused on clinical consideration related
to the intersection between high fracture risk and primary
hyperparathyroidism, we did not test the effect of chronic kid-
ney disease on the assessment methodology [33] or AOM eli-
gibility [34]; future studies may elicit responses for assessment
and management across different stages of chronic kidney dis-
ease and other parameters.

The issue of 24-hour urinary calcium:creatinine clearance
ratio collection was also identified as a limitation. While the
survey aimed to reflect current variability in clinical practice,
it did not account for practical challenges, such as cognitive
impairment in elderly patients, which might influence the
feasibility of 24-hour urine collection. Future surveys could
also include practical issues around 24-hour collections,
such as cognitive impairment. Finally, the study did not assess
respondents’ awareness of national and international guide-
lines, which is crucial for planning interventions to reduce
variability in care delivery.

Our study highlights the absence of robust evidence to guide
the management of PHPT, despite established guidelines. This
underscores the need for further research to inform personal-
ized care and careful evaluation of the cost-effectiveness of
each test and treatment in relation to individual patient scen-
arios and care objectives. The observed variability in clinical
management in clinical practices for managing high fracture
risk in PHPT patients indicates a pressing need to establish
consensus-based best practice recommendations, enhance
the sharing of existing evidence, and identify critical areas of
future research. Addressing these issues will be crucial to im-
proving care for this vulnerable patient group.
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