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Objective: Asymptomatic primary hyperparathyroidism (PHPT) is a common clinical problem. The
purpose of this report is to guide the use of diagnostics and management for this condition in
clinical practice.

Participants: Interested professional societies selected representatives for the consensus commit-
tee and provided funding for a one-day meeting. A subgroup of this committee set the program
and developed key questions for review. Consensus was established at a closed meeting that
followed and at subsequent discussions.

Evidence: Each question was addressed by a relevant literature search (on PubMed), and the data
were presented for discussion at the group meeting.

Consensus Process: Consensus was achieved by a group meeting. Statements were prepared and
reviewed by all authors who represented the Planning Committee and the participating profes-
sional societies. (J Clin Endocrinol Metab 94: 335-339, 2009)

1l patients with biochemically confirmed primary hyper-
A parathyroidism (PHPT) who have specific symptoms or
signs of their disease should undergo surgical treatment. This
Workshop was focused upon asymptomatic PHPT, a condition
defined as hyperparathyroidism that lacks specific symptoms or
signs traditionally associated with hypercalcemia or PTH excess.
This third Workshop on the Management of Asymptomatic Pri-
mary Hyperparathyroidism found, as had the two previous
workshops on this topic, that medical monitoring rather than
surgery is appropriate in certain patients with asymptomatic
PHPT. Because surgery is always considered to be definitive ther-
apy in this disease, even in asymptomatic subjects, a decision to
elect medical monitoring should follow guidelines regarding se-
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verity of the manifestations of disease (Table 1), and patients
should be appropriately monitored (Table 2).

The current Workshop was prompted by a number of issues
that have arisen over the last 6 yr since the second workshop on
the topic. The following four papers (see Refs. 1-4) address a
total of 22 questions that were specifically considered by the
panel members in four categories based upon current issues in: 1)
diagnosis of PHPT (questions 1-7); 2) presentation of PHPT
(questions 8 —13); 3) surgery for PHPT (questions 14-18); and 4)
medical management of PHPT (questions 19-22).

1. Do we now have optimal reference intervals for PTH?
Are these intervals based on individuals who are vitamin D
replete?

Abbreviations: BMD, Bone mineral density; GFR, glomerular filtration rate; PHPT, primary
hyperparathyroidism.
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TABLE 1. Comparison of new and old guidelines for parathyroid surgery in asymptomatic PHPT?

2002 2008

Measurement 1990
Serum calcium (>upper limit of 1-1.6 mg/dl (0.25-0.4 mmol/liter)
normal)
24-h urine for calcium >400 mg/d (>10 mmol/d)

Creatinine clearance (calculated)

BMD

Age (yr)

Reduced by 30%
Z-score <—2.0 in forearm

<50

1.0 mg/dl (0.25 mmol/liter) 1.0 mg/dl (0.25 mmol/liter)
Not indicated”
Reduced to <60 ml/min
T-score <—2.5 at any site®
and/or previous fracture
fragility?
<50

>400 mg/d (>10 mmol/d)
Reduced by 30%
T-score <—2.5 at any site“

<50

2 Surgery is also indicated in patients for whom medical surveillance is neither desired nor possible.

b Some physicians still regard 24-h urinary calcium excretion >400 mg as an indication for surgery.

¢ Lumbar spine, total hip, femoral neck, or 33% radius (1/3 site). This recommendation is made recognizing that other skeletal features may contribute to fracture risk
in PHPT and that the validity of this cut-point for any site vis-a-vis fracture risk prediction has not been established in PHPT.

9 Consistent with the position established by the International Society for Clinical Densitometry, the use of Z-scores instead of T-scores is recommended in evaluating
BMD in premenopausal women and men younger than 50 yr.

2.

10.
11.

Do third-generation PTH assays perform better clinically than
the second-generation PTH assay for diagnosis of PHPT?

. Have genetic tests for the calcium-sensing receptor gene and

multiple endocrine neoplasia-related genes become suitable
for routine evaluation of all genetic forms of PHPT?

. Is normocalcemic hyperparathyroidism, which is defined

as normal serum calcium with raised PTH in the absence
of any common cause of secondary normocalcemic hy-
perparathyroidism, part of the diagnostic spectrum?

. Should we measure 25-hydroxyvitamin D in all patients

with suspected PHPT? How should the different refer-
ence ranges for different assays be interpreted? What rep-
resents the threshold for overtreatment?

. Should renal stones be routinely sought in asymptomatic

PHPT?

. For assessment of renal function, what is the precision

and accuracy of the estimated glomerular filtration rate
(GFR)? Can it replace the measured creatinine clearance?
Do we have accurate reference intervals to determine
what is at least 30% below GFR expected for age?

. Arethere cardiovascular manifestations of asymptomatic

PHPT? Can they be routinely detected?

. Can neurocognitive dysfunction be detected in asymp-

tomatic PHPT? What is the evidence for a causal
relationship?

What is the natural history of asymptomatic PHPT?
Should hypercalciuria (>10 mmol/d or 400 mg/d) in the
absence of kidney stones be considered an indication for
surgery?

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

What degree of reduction in bone mineral density (BMD)
makes surgical recommendation advisable? Is this still a
T-score of —2.5? Does one distinguish between younger
and older individuals? Aside from BMD, what other el-
ements of skeletal assessment weigh into the skeletal eval-
uation of PHPT? How important is the one third distal
forearm site with regard to a target of PTH action in
PHPT? Does BMD predict fracture in PHPT? Is fracture
risk increased in PHPT? And if so, at what sites?

For management of asymptomatic PHPT, what repre-
sents a clinically important change in serum calcium, se-
rum creatinine, and BMD, considering long-term vari-
ability in these parameters?

What are the indications for surgery in patients with
PHPT?

Who should perform parathyroid surgery?

What is the role of preoperative imaging?

What is the appropriate operation, and what are the ex-
pected cure and complication rates?

What operative adjuncts are available to assist the surgeon?
How effective are bisphosphonates in preventing the skel-
etal complications of PHPT and in lowering PTH and
serum calcium?

How effective is hormone replacement therapy in pre-
venting the skeletal complications of PHPT and in low-
ering PTH and serum calcium?

How effective is raloxifene in preventing the skeletal com-
plications of PHPT and in lowering PTH and serum
calcium?

TABLE 2. Comparison of new and old management guidelines for patients with asymptomatic primary hyperparathyroidism who
do not undergo parathyroid surgery

Measurement 1990 2002 2008
Serum calcium Biannually Biannually Annually
24-h urinary calcium Annually Not recommended Not recommended
Creatinine clearance (24-h urine collections) Annually Not recommended Not recommended
Serum creatinine Annually Annually Annually

Bone density
Abdominal x-ray (*ultrasound)

Annually

Annually (forearm)

Annually (3 sites)
Not recommended

Every 1-2 yr (3 sites)?
Not recommended

2 This recommendation acknowledges country-specific advisories as well as the need for more frequent monitoring if the clinical situation is appropriate.
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22. How effective is the calcimimetic, cinacalcet, in prevent-
ing the skeletal complications of PHPT and in lowering
PTH and serum calcium?

In addition, whereas these questions were analyzed and ad-
dressed by the panel members and cooperating experts [as outlined
in the four reviews (Refs. 1-4)], other issues related to guidelines for
surgery and recommendations for monitoring patients who are not
selected for and/or do not elect to have surgery were discussed. This
Statement summarizes these points and outlines a blueprint for fu-
ture research in this disease over the next decade.

This Summary Statement is a synopsis of the material presented
in each of the subsequent papers, and brings together the responses
to the questions under each of the four topics. This document also
reflects the diversity of opinion and practice globally as well as the
need for more data in addressing the questions in a more compre-
hensive manner. Areas for which more data are needed are indicated
in this Summary Statement as well as in the individual articles.

1. Current Issues in the Diagnosis of PHPT

It was agreed that both second- and third-generation PTH assays
are highly useful in the diagnosis of PHPT, but the prevalence of
vitamin D deficiency complicates assay interpretation. More re-
search on establishing optimal reference ranges for PTH based
on adequate vitamin D repletion as well as renal function and
other demographic parameters would be helpful. The need to
establish optimal minimum and safe upper ranges is stressed. The
level of 25-hydroxyvitamin D should be assessed in all patients
suspected of having PHPT, and vitamin D deficiency should be
cautiously corrected at the time it is detected. It is important to
monitor renal function and to establish a precise level below
which surgery is recommended (<60 ml/min), both at the time of
diagnosis and during follow-up of patients who are monitored
without surgery (Tables 1 and 2). Screening for kidney stones is
not recommended in those who do not have a history of kidney
stones or nephrolithiasis. Finally, advances in the field support
testing for the genetic forms of PHPT in special circumstances.

2. Current Issues in the Presentation and
Intervention of PHPT

New data on the natural history of asymptomatic PHPT have
favored surgery because bone density does not appear to be in-
definitely stable. Moreover, up to one third of patients who are
monitored long term develop signs of disease progression. It has
also been demonstrated that BMD increases consistently after
parathyroidectomy in association with decreases in bone turn-
over. These surrogate endpoints suggest that remaining lifetime
fracture risk will decrease after parathyroidectomy. Cohort stud-
ies completed to date support this expectation; however, this
requires confirmation in randomized controlled studies. Thus,
there is growing consensus that surgery may eventually be ap-
propriate in the majority of patients with asymptomatic disease.
The argument is stronger among those whose bone density is low
or falling. New data on potential cardiovascular manifestations
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of PHPT as well as some reversible neurocognitive elements are
of interest but not yet definitive and, thus, cannot be used in
current decision-making algorithms.

Guidelines for surgery

e The threshold value for serum calcium, above which surgery
would seem to be appropriate, has been maintained at more
than 1 mg/dl (>0.25 mm/liter) above the upper limits of
normal.

e Hypercalciuria, in the absence of renal stones or nephrolithi-
asis, is no longer regarded as an indication for parathyroid
surgery. The basis for this change in recommendation is that
hypercalciuria per se has not been established specifically as a
risk factor for kidney stones in PHPT. It is one of several
factors contributing to stone formation. Urinary calcium ex-
cretion does vary with age, gender, and race. Although the
presence of hypercalciuria is no longer considered to be a
guideline for surgery, it is reccommended to obtain a 24-h urine
for calcium as part of the initial evaluation of the patient. A
24-h urinary calcium, adjusted for the GFR, can be helpful
diagnostically if familial hypocalciuric hypercalcemia is part
of the differential diagnosis. A GFR less than 60 ml/min - 1.73 m*
defines a stage 3 level of renal insufficiency according to the
K/DOQI guidelines. Although patients may have reached that
level of renal function due to age or comorbidity and not due
to the presence of PHPT, it is still regarded by many as a
threshold of concern. Below this level, elevations in serum
PTH occur, and pathophysiological abnormalities associated
with declining renal function may influence negatively the
hyperparathyroid state. However, there is no evidence that
this threshold is actually associated with increasing levels of
PTH in PHPT. There is also no evidence from controlled,
randomized trials that correction of PHPT by successful sur-
gery leads to an improvement in GFR. This revised guideline,
using a numerical cut-point for GFR, acknowledges a return
to an absolute standard of renal function, as opposed to age-
and sex-specific norms. It is now consistent with the densito-
metric guidelines that are also based upon an age-invariant
standard (the T-score) in postmenopausal women and in men
over 50. Clinical judgment guides intervention, particularly in
the elderly individual who may have other comorbidity af-
fecting operative risk.

e Reductions in bone density continue to be a cause for concern
in PHPT, either as patients present or as they are monitored.
The previous densitometric criteria are maintained. Surgery is
recommended for peri- or postmenopausal women and men
age 50 and older who have a T-score of —2.5 or less at the
lumbar spine, femoral neck, total hip, or 33% (one third)
radius. In premenopausal women and in men younger than
50, the Z-score of —2.5 or less is recommended as the cut-
point below which surgery is advised. The use of Z-scores
instead of T-scores is consistent with the International Society
of Clinical Densitometry (ISCD) official position in evaluating
BMD in this population. This recommendation recognizes,
however, that in PHPT, other effects of PTH on bone size and
structure could influence fracture proclivity in this disease. It
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is attractive to consider application or modification of a 10-yr
absolute fracture risk model, such as the FRAX tool, in those
with low bone density and asymptomatic PHPT. This would
allow assessment of fracture risk based on other important
predictors of fracture independent of BMD. Because there are
no data validating the FRAX tool in PHPT, this remains a goal
for future research. In recognition of the fact that the presence
of a fragility fracture provides clinical confirmation of the
presence of osteoporosis, the presence of a fragility fracture is
now included in the guidelines for surgical intervention.

e Age less than 50 continues to be a guideline for surgery,
with evidence supporting a greater risk of complications of
PHPT in these individuals over time than in those who are
older than 50.

At the time of the last Workshop on Asymptomatic Primary
Hyperparathyroidism in 2002, the entity now known as normo-
calcemic hyperparathyroidism was not specifically addressed. It
was appreciated then that patients with asymptomatic PHPT
could occasionally have normal calcium values. Now, it is
clear that another entity, namely normocalcemic hyperpara-
thyroidism, characterized by consistently normal calcium
concentrations in the face of persistently abnormal PTH lev-
els, exists in the absence of a recognizable underlying cause of
elevated PTH levels. Its frequency, natural history, and opti-
mal management remain key topics for further evaluation.
Because so little is known about normocalcemic PHPT, guide-
lines for surgical or medical management cannot be estab-
lished at this time.

3. Current Issues in Surgical Management
of PHPT

Growing evidence for reversible aspects of PHPT vis-a-vis im-
provement in bone density, reduction in fractures (cohort stud-
ies), reduced frequency of kidney stones (among those with a
history of kidney stones), and improvements in some neurocog-
nitive elements (not yet validated by randomized clinical trials)
all support a greater utilization of parathyroidectomy in PHPT.
Advances in the effectiveness and safety of surgical techniques
have brought added confidence to its recommendation. Al-
though imaging is not recommended for diagnostic purposes, it
has become routine for preoperative localization. The most com-
monly employed preoperative imaging techniques are parathy-
roid radionuclide imaging (i.e. sestamibi) and ultrasound. The
success of these procedures is highly dependent upon the oper-
ator and the experience of the centers performing the imaging
studies. Computed tomography, magnetic resonance imaging,
and positron emission tomography scanning, arteriography, and
selective venous sampling for PTH are usually reserved for pa-
tients who have not been cured by previous explorations or for
whom other localization techniques are uninformative or
discordant.

Preoperative imaging is particularly important for those
who have undergone prior parathyroid or other neck surgery.
Intraoperative measurements of PTH have helped to limit the
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scope and duration of parathyroidectomy to the site of the
imaged, potentially abnormal gland. Another argument ad-
vanced to support the surgical approach to this disease is the
durability and overall cost-effectiveness of surgery. It is empha-
sized that parathyroid surgery should be performed only by sur-
geons who are highly experienced in this operation; otherwise fail-
ure and complication rates are unacceptably high.

4. Current Issues in Medical Management of
PHPT and Monitoring

The advisability of nonsurgical approaches to PHPT acknowl-
edges several conclusions of the Workshop. The consensus re-
mains that asymptomatic patients who do not meet surgical
guidelines can be followed safely without surgery, pending the
outcome of further research on cardiovascular manifestations,
neurocognitive changes, and long-term stability of BMD in this
disease. When surgery is not recommended because of patient
and/or physician preference or perceived medical contraindica-
tions, or when the indications for surgery (Table 1) are not met,
monitoring is critical (Table 2). The frequency of monitoring
with dual-energy x-ray absorptiometry in PHPT may vary in-
ternationally, as reflected in country-specific differences in
guidelines for monitoring in subjects with osteoporosis. Con-
sidering the least significant change of the measurement and
expected rates of loss in BMD in PHPT (when and if bone loss
occurs), a monitoring interval of 2 yr would be consistent with
current practices. The appropriate monitoring interval suit-
able for individual patients will be guided by clinical judgment
allowing accommodation for comorbidity. In some individu-
als, it may be appropriate to monitor more frequently, namely
on an annual basis. All monitored patients should be replete
in vitamin D, to achieve a serum level of 25-hydroxyvitamin
D greater than 20 ng/dl (50 nmol/liter). Guidelines for calcium
intake should be the same as for patients without PHPT. It was
emphasized that diets restricted in calcium can be detrimental
in this disease.

Pharmacological approaches were covered in detail. At this
time, there are insufficient long-term data to recommend as an
alternative to surgery any of the four classes of potential med-
ical approaches: bisphosphonates, estrogen, selective estro-
gen receptor modulators (SERMs), or calcimimetic. It is also
important to note that in certain European countries, but not
in the United States, the calcimimetic, cinacalcet, is approved
for PHPT (cinacalcet is approved for parathyroid cancer and
dialysis patients in many countries). The bisphosphonate, alen-
dronate, has been shown to increase bone density at the lumbar
spine and hip regions in patients with PHPT, whereas the serum
calcium does not appear to change. In contrast, cinacalcet, is very
effective in reducing the serum calcium, often to normal, in PHPT
without major changes in BMD. These results suggest potential
utility of these agents in patients who are going to be managed
without surgery because they refuse surgery or are considered poor
operative risks.
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Blueprint for future research

The Workshop identified a number of areas that are recom-
mended for more research over the next 5-10 yr. They are listed
here as broad categories for further investigation.

1. Normocalcemic PHPT: natural history and pathophysiology.

2. Vitamin D replacement in PHPT.

3. PTH as a potential predictive index of activity and com-
plications of PHPT.

4. Prospective cohort studies of nontraditional aspects of
PHPT with particular emphasis upon neurocognitive
function and cardiovascular involvement and impact of
parathyroidectomy.

5. Effect of renal impairment on PHPT.

6. Relationship of bone density and other indices of bone
strength to fracture risk in PHPT and appropriate mo-
dalities of assessment.

7. Effect of clinical risk factors for fracture, independent of
BMD, on fracture risk in PHPT and establishment of a
FRAX-equivalent tool assessing absolute fracture risk in
PHPT.

8. Fracture incidence in PHPT, before and after successful
surgery.

9. Pharmacological approaches to PHPT.

10. Value of pharmacological therapy postparathyroidectomy.

Conclusion

The Third International Workshop on the Management of
Asymptomatic Primary Hyperparathyroidism reviewed evi-
dence thathas become available since the last Workshop in 2002.
Although surgery is clearly an attractive choice in many subjects
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with asymptomatic PHPT who meet surgical guidelines, it is also
recognized that medical management can be appropriate in those
who do not meet surgical indications or are unable or unwilling
to proceed with parathyroidectomy. If the patient meets surgical
guidelines but is a poor operative risk, specific medical therapy
targeting hypercalcemia and/or osteoporosis may be of value.
The benefits of pharmacological intervention, however, have
not been adequately evaluated at this time and require further
study.
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