1. Donnadi 52 anni con Iperparatiroidismo Primario Ipercalcemico (Calcio=11

Mg/DI1, PTH=98 Pg/M], Vit. D=34 Ng/DI) da Adenoma Paratiroideo Destro.
Da tempo lamentava facile affaticabilita, astenia, sonnolenza, scarsa capacita di
concentrazione, perdita di memoria, tendenza al pianto ingiustificato.

Quale delle seguenti affermazioni e corretta?

A. | disturbi  neurocognitivi sono parte delle manifestazioni cliniche
del | 6i per pa pranarior e ragpresemieno di per sé indicazione
all 01 ntcerurgicent o

B. | disturbi neuromuscolari (astenia, affaticabilit a) sono correlabili
all 01 per pa pranario re adrrelans cowi livelli di calcio

C. La presenza di disturbi cognitivi c
ricerca di un iperparatiroidismo primario

D.
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THE AMERICAN ASSOCIATION OF CLINICAL
ENDOCRINOLOGISTS AND THE AMERICAN ASSOCIATION
OF ENDOCRINE SURGEONS POSITION STATEMENT ON THE
DIAGNOSIS AND MANAGEMENT OF PRIMARY
HYPERPARATHYROIDISM AACE/AAES

Primary hyperparathyroidism (PHPT) is a disease
characterized by hypercalcemia attributable to autonomous
overproduction of parathyroid hormone (PTH)
Although some patients with PHPT may have normal serum
calcium concentrations, most have hypercalcemia

Endocr Pract. 2005:11(1)

qle

Societa ltaliana

Endocrinologia EFE 2013




Epidemiology

PHPT can occur at any age; however, it is most commonly
seen in the postmenopausal female population

Pallan S et alBMJ. 2012 Mar 19;344

PHPT is present in about 1% of the adult population.
The incidence of the disease increases to 2% or higher after age
55 years and is 2 to 3 times more common in women than in men

Endocr Pract. 2005:11(1)
Bollerslev J et al. Eur J Endocrinol. 2011;165:851
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http://www.ncbi.nlm.nih.gov/pubmed/19288279
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Causes of primary hyperparathyroidism

Pathological conditions related to familial/isolated PHPT*

Single adenomas (85%)

Hyperplasia and multiple adenomas (15%)
Carcinomas (0.5%)

Clinical conditions associated to familial PHPT*
MEN™* type 1 and 2

Hyperparathyroidism-jaw tumor syndrome

Familial isolated hyperparathyroidism

* Primary hyperparathyroidism; ** Multiple endocrine neoplasia.

Bandeira F et al . Arq Bras Endocrinol Metab. 2013;57

EFE 2013




Clinical Manifestations

The clinical features of PHPT are mainly due to the direct and indirect effects
of excess PTH on the skeleton, kidneys, and intestine and normally include
Aone resorption of calcium and phosphorus
Aenhanced intestinal absorption of calcium
Aenal tubular reabsorption of calcium
Ahypercalciuria

If patients are symptomatic, common related findings may include
a history of renal calculi, bone pain,
pathologic fractures, bone shaft tumors,

or nonspecific symptoms such as depression, lethargy,
and vague aches and pains

sjie

Societd lallana Endocr Pract. 2005:11(1) EFE 2013
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Nontraditional Manifestations of
Primary Hyperparathyroidism

oln the mild form of PHPT
patients report nonspecific symptoms, including  weakness,
easy fatigability, depression, intellectual weariness, memory
loss, decreased concentration, loss of initiative, anxiety,

irritability, and sleep disturbance

However, the 2008 Workshop on Asymptomatic PHPT did not

add psychiatric and cognitive symptoms to the list of criteria

for parathyroidectomy

Walker MD et al Jour Clin Densit. 2013; 16: 40

EFE 2013
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Presentation, Management, and Outcomes
of Hyperparathyroidism in Octogenarians and Nonagenarians

TABLE 2 Prevalence of comorbidities

=80 years <80 years p value
of age of age

N 154 (8.4 %) 1671 (91.6 %)
Hypertension 122 (79 %) 855 (51 %)
Coronary artery disease 49 (32 %) 193 (12 %)
Diabetes mellitus 27 (18 %) 232 (14 %)
Congestive heart failure 21 (14 %) 532 (3 %)

Chronic obstructive 3 (12 %) 138 (8 %)
pulmonary
disease

Cerebral vascular disease 7(11 %) 35 (2 %)

Psychiatric disorder 15 (10 %) 306 (18 %)

Data are expressed as number (%)

Oltmann SC et alknn Surg Oncol . 2013 : :
psychlatrlc symptoms

had been attributed to senile depression

EFE 2013




Muscle Function Is I mpaired 1 n P
Primary Hyperparathyroidism

ind balance tests: postural stability, muscle strength, and function in all patients/matched controls and asymptomatic patients/
matched controls

Test All PHPT

Balance results (m™/s)

Normal standin
Nommal sta
Semitandem st
Tandem standing
Physical tests (s)
All: time to walk 7 (6-8) 7 (6-8) 0.16 7 (6-8) 7 (6-8)
All: repeated chair stands 25 (19-28) 200 (17-23) ) 21 (19-22)
Isometric muscle strength
Hand 58) 332 (269 ] 0. 360 (258-440) 387 (312-426)
Elbow flex 7 ( ) 23 i :
Elbow ext 29 53) 40 ( <(.00 41 (1( 53) (122-181)
Knee ext60 2-503
Knee ext90 ) >
Knee flex60 36 (90-173) ! 44-236) <0.001 159 (110-204) 230 (159-296)
Knee flex90 28 (92-176) 9 (130-209) <0.001 58 (120-204) 217 (136-253)

Results are given as the number of patients or the median and 25-75 percentiles

Rolighed L et al. World J Surg 2013
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What Symptom Improvement Can Be Expected After
Operation for Primary Hyperparathyroidism?

Does parathyroidectomy improve symptoms if present?

Objective detection of neuromuscular symptoms uses a wide range of
formal strength or sensory measurements to confirm subjective
patient complaints or objectively identify subclinical deficits.
These formal tests are not widely available or utilized
in typical pHPT patient assessment which helps to explain the
limitations of most studies to date, i.e., small sample size,
decreased generalizability, and lack of factors identified that
can predict which patients are most likely to benefit with
respect to neuromuscular symptomatology after PTx

oOverall, 1t does appear t ha
to date demonstrate either
subjective or objective improvement in neuromuscular symptoms
with PTX,

even in those considered asymptomatic or mildly symptomatic.
Further studies on how to identify and quantify symptoms and
predict who may benefit wi

Caron NR et al, World J Surg. 2009 ;33:11

EFE 2013



Neurocognitive Dysfunction

The prevalence of these abnormalities is not well
defined due to the lack of rigorous evaluation of these
symptoms in most studies, a small number of studies,
and wide variation in the instruments used to assess the

psycho-cognitive manifestations

L]
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Bilezikian JP et al . J Clin Endocrindetab. 2009;94:335
Bandeira F et al . Arq Bras Endocrinol Metab. 2013;57
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Randomized trial of parathyroidectomy — :
in mild asymptomatic primary hyper- Neurocognltlve DySfunCtlon

parathyroidism: Patient description and
effects on the SF-36 health survey

Talpos GB et al Surgery 2000;128:101

Improved function is seen after parathyroidectomy when
compared with patients who did not undergo operation

Randomized Controlled Clinical Trial of Surgery Versus
No Surgery in Patients with Mild Asymptomatic Primary
Hyperparathyroidism

Rao DSet al.J Clin Endocrinol Metab 2004:;89: 54

€ measurable benefits of s
life, and psychological function can be demonstrated.

Medical Observation, Compared with
Parathyroidectomy, for Asymptomatic Primary
Hyperparathyroidism: A Prospective, Randomized Trial

Jens Bollerslev J et al J Clin Endocrinol Metab 2007 92: 1™~ : . . .
No benefit of operative treatment, compared with medical

observation, was found on these measures so far.

Surgery or Surveillance for Mild Asymptomatic Primary
Hyperparathyroidism: A Prospective, Randomized

Clinical Trial _ o _
In patients with mild asymptomatic PHPT, successful

Ambrogini E et al J Clin Endocrinol Metab 2007;92: 31§ pTy js followed by an improvement in BMD and quality of life.

Societa ltaliana
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Presentation of Asymptomatic Primary
Hyperparathyroidism: Proceedings of the Third
International Workshop

Question 2. Can Neurocognitive Dysfunction
be Detected in Asymptomatic PHPT? What is

the Evidence for a Causal Relationship?

consensus response

However, there are some data supporting
a modest benetficial effect of parathyroidectomy on quality of life and
psychological functioning. Further efforts to define neuropsychological
and cogni tive deficits that are |sp

Silverberg SJ et al, J Clin Endocrinol Metab. 2009 ;94:351
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Indications for surgery in asymptomatic primary
hyperparathyroidism treatment

1 —Serum calcium > 1 mg/dL above ULN*

2 — Creatinine clearance < 60 mbL/min/1.73 m?

3 — T-score < -2.5 at the lumbar spine, hip and/or distal radius or previous

fragility fracture

4 — Age < 50 years

5 — Patients whose medical monitoring is not possible

Bilezikian JP et al . J Clin Endocrindetab. 2009;94:335
Bandeira F et al . Arg Bras Endocrinol Metab. 2013;57
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The effect of parathyroidectomy on neuropsychological symptoms and biochemical
parameters in patients with asymptomatic primary  hyperparathyroidism

Neuropsychological symptoms scores pre and post
operatively in the HT and pHPT groups

HAD-A HT HAD-D HT

Conclusions Asymptomatic pHPT is associated with neuropsy-

chological symptoms that improve after parathyroidectomy.

Kahal H et al Clinical Endocrinology.2012; 76:196
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Neuropsychological Features in Primary
Hyperparathyroidism : A Prospective Study

Verbal Memory

Contextually Related Material (Immediate) - eetzal Bemory - Subjects were fema|e,
- at least 45 yr old,
menopausal for at least 1 yr

1
Time Time
Contextually Related Material (Delayad) Time
Verbal Memory - Delayed Word List

State Anxiety

3
a
4
T
K
=
o
0
a
=
s

o @ o~

Bu
ES

We conclude that mild PHPT in postmenopausal women is associated with weaker
performance in the cognitive domains of verbal memory and nonverbal abstraction.
This is independent of anxiety and depressive symptoms, which are also more common in

PHPT than in a control population
Parathyroidectomy leads to improvement in some of the psychiatric and cognitive deficits

Walker MD et al J Clin Endocrinol Metab 2009;94: 1951

EFE 2013




4. Donna di 48 anni, con cicli mestruali regolari, fumatrice. recente riscontro di
iperparatiroidismo primario asintomatico (PTH=112pg/ml, ca=11.7 mg/DI,
p=2.7mg/dl, vitaminad=31 ng/ml).

Quale quadro ti aspetteresti alla dexa?

A. LOi per par ate asiotonthiice nper cui mi aspetto valori di BMD
comparabili con quelli di una donna con gli stessi fattori di rischio e senza
iperparatiroidismo

B. Valori di BMD ugualmente ridotti in tutti i siti (lombare, femorale, radiale)

C. Maggiore compromi ssione dell dosso tra
maggiormente a livello del sito lombare

L]
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Smoking and skeletal complications in PHPT ( §>
&y

@M@KHN@ risk factor for osteoporosis and osteoporotic fractures

a production of 2 -hydroxyoestrogens with short biological half  -life
and low oestrogenic activity

a SHBG leading to lower concentrations of biologically active oestrogens
A Calcium absorption in smokers vs nonsmokers

A 25-OHD and 1,25(0OH)2D plasma levels

A plasma PTH ?

The adverse effects of smokingonthe skeleton could
partly be-due-to significant changes«n the PTH' - évitamin D

system seen among smokers.
However, at present it is unknown to what extent
these alterations are effective in-patients-with PHPT

q ip Leif Mosekilde Clin Endocrinol. 2008; 69:1
Soclemliana
EFE 2013
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Primary hyperparathyroidism and the skeleton

PTH|  Osteoblast
Osteoblast U progenitor
progenitor

Chronic vs
SOsTI . intermittent
sclerostin ]

Bone
formation
osteoclast

A: Anabolism = . v B: Catabolism
),

PHPT is characterized by an increased activation frequency of bone multicellular
units (BMUS), resulting in an increased bone remodeling space

In cancellous bone the activation frequency of BMUs In the cortical compartment cortical
and the number of osteoblasts and osteoclasts are porosity and endocortical bone
increased, but the resorption depth is shallowed and resportion are enhanced, thus leading
the bone formation period is longer to cortical bone |

This can explain the relative preservation of
trabecular bone often observed in mild PHPT

L ]
q IP Leif Mosekilde Clin Endocrinol. 2008; 69:1

o Lewiecki EM & Miller PD J Clin Dens. 2013:16: 28
Endocrinclogia EFE 2013




Primary hyperparathyroidism and the skeleton

245 consecutive Caucasian patients
aged 19391 yrs (median 63, 87% females)

Regional BMD in 245 Danish Caucasian patients with primary hyperparathyroidism.
Osteopenia and osteoporosis is defined according to WHO guidelines

Femoral neck Lumbar spine

g/cm”, median (range)

Ost sis:

BMD, T score < -2-5, %

Z-score: deviation (in SD) from mean of normal sex- and age-matched controls. T-score: deviation (in SD) from mean of young adult sex matched controls.
*P < 0-001 vs. 0.

BMD is reduced in the femoral neck and the forearm, but not in the lumbar spine
This result was not changed by excluding patients with fractures in the lumbar
region or radiological signs of spondylarthritis

»
q IP Moosgaard B et al.Clin Endocrinol. 2008;68:707
— Leif Mosekilde Clin Endocrinol. 2008; 69:1
Endecinologm EFE 2013




Pattern of BMD in patients with primary hyperparathyroidism
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Lumbar spine Femoral neck Radius

Bone mineral density

BMD is lowest at skeletal sites with the highest proportion of cortical bone.
This is strikingly different than in postmenopausal osteoporosis,
when BMD is typically lowest at skeletal sites
with the highest proportion of trabecular bone
This pattern is not universally observed because some patients with PHPT
may have bone loss from other diseases,
including postmenopausal estrogen deficiency, as well

qle
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There is a robust correlation between BMD and

fracture risk in women and men without PHPT

In patients with long -standing symptomatic PHPT,
overt skeletal disease,
including low BMD and fractures,
IS common

Much less is known of the relationship between BMD and
fracture risk with PHPT that is mild and asymptomatic

oDespite the preferenti al involveme
an increased rate of vertebral fractures

has been reported in most studies,

some of which also included pajtient

. Vignali E et al.J Clin Endocrinol Metab.2009;94:2306
q IP Lewiecki EM & Miller PD J Clin Dens. 2013;16: 28
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Morphometric Vertebral Fractures in Postmenopausal
Women with Primary Hyperparathyroidism

This series mostly included patients with
asymptomatic PHPT (72.7%)
and therefore generally reflects the current
most common presentation of the disease

Fractured cases (%)

o
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o
o
i
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=
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Vertebral fractures were evaluated using
the Genant semiquantitative method

g Critaria
Mot Mat
{=d5)
LAsymplomaticd

Symplomatic Asy
{n=41)

— Patients —!

Vertebral Fracture rate is increased in postmenopausal
women with PHPT compared to controls,
independently of whether they are classified as
symptomatic or asymptomatic

L ]
q IP Vignali E et al.J Clin Endocrinol Metab.2009;94:2306
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The risk of fractures in postmenopausal women with
primary hyperparathyroidism

Non-mild
Healthy Mild PHPT  PHPT patients
women (C) patients (M) (NM)

n 89 25 73

vFr n=8 (9%) n=11* (44%) n=35" (47%)
Non-vFr n=17 (19.1%) 0 n=13 (17.8%)

vFr, vertebral fractures; n, number of controls and patients with fractures; in
brackets percentage of controls and patients with fractures. *£<0.001 vs
controls by x*-analysis.

with PHPT, independently of the severity of the disease,
even if BMD appears well preserved in mild patients

Other factors, such as bone quality, seem to be relevant in
determining fracture risk

De Geronimo S et al. EurJd Endocrinol.2006;155: 415

The risk of vertebral fractures is higher in postmenopausal women

EFE 2013




AACE/AAES Task Force on Primary Hyperparathyroidism

Losses of BMD from PHPT are more pronounced in the forearm (cortical bone) than in the spine
(trabecular bone) and hip (mixed cortical and trabecular bone) but may occur at all skeletal sites

Although forearm losses of BMD may be more commonly associated with PHPT, the benefit from
surgical treatment is more notable for the hip and spine because of the morbidity and mortality
associated with fracture

Patients with PHPT should undergo DEXA scanning

of these 3 sites

for reliable documentation of their BMD status
as a criterion for recommending parathyroidectomy

qip Endocrin Prac005;11:49

Lewiecki EM & Miller PD J Clin Dens. 2013;16: 28
mﬁwg‘: EFE 2013




Guidelines for the Management of Asymptomatic
Primary Hyperparathyroidism: Summary Statement
from the Third International Workshop

Measurement 1990 2002 2008
Serum calcium (=upper limit of 1-1.6 mg/dl (0.25-0.4 mmol/liter) ' (0.25 mmol/iter) 1.0 mo/fdl (0.25 mmo
normal)
24-h urine fo cium =400 mafd (: d) =400 /d (=10 mmol/d)
Creatinine ¢ = y 3 :

ous fracture

sther skeletal features may contribute to fracture risk
1 PHPT.

snded in evaluating

»
q IP Bilezikian JP et al J Clin Endocrinol Metab . 2009;94: 335
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5. Donnadi 25 anni, con tireopatia autoimmune ed ipotiroidismo primario e
riscontro incidentale di iperparatiroidismo primario (calcio= 12.5 mg/Dl,
fosforo= 3.1 mg/dl, paratormone=88.6 pg/ml, vitamina d= 32 ng/ml).
All’ecografia del collo tiroide di volume ridotto paria 5 ml, sotto il polo inferiore
dellobo sinistro formazione ipoecogena di 7x9x14 mm, sotto il polo inferiore del
lobo destro formazione ipoecogena di 5x6x12 mm compatibili con paratiroidi
ingrandite.

Quale trattamento sceglieresti e quando?

A. Paratiroidectomia inferiore destra e sinistra appenapossibile

C. E dmportante cercare una sindrome genetica perche nel | & admibna t
MEN 1 sarebbe piu corretto un atteggiamento iniziale di follow up

D. Paratiroidectomia inferiore destra e sinistra previa Vverifica di
catecolamine e metanefrine urinarie

L]
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Primary Hyperparathyroidism

Solitary parathyroid adenomasA 85% to 90 %Uof cases I
Multiple hyperfunctioning parathyroid glands A 10% to 15% of case

( hyperplasia and multiple adenomas)

Sporadic 90 -95%

Solitary parathyroid adenomas A 75% to 85% of cases
-l Multiple hyperfunctioning parathyroid glands
2 glands A 2-12% of case
3 glands A <12% of case
4 or more glands A < 115% of case

Hereditary 5 -10%

Multiple gland disease is the most common finding in individuals with
familial hyperparathyroidism syndromes

Parathyroid carcinoma A 0.7% of all cases

q ip Bandeira F et al . Arq Bras Endocrinol Metab. 2013;57

Giusti F et al J Clin Densit. 2013;16:69
¥ e Pepe J et al. J Endocrinol Invest.2011;34:40 EFE 2013
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Inherited Causes of Primary Hyperparathyroidism

Syndrome

MEN 1
(OMIM131100)

MEN 2A
(OMIM 171400)

MEN 4
(OMIM 610755)

Familial hypocalciuric

hypercalcemia (FHH)
(OMIM 145980)

Neonatal Severe Primary

Hyperparathyroidism (NSHPT)
(OMIM 145980)

Autosomal Dominant Moderate

Hyperparathyroidism (ADMH)
(OMIM 601199)

HyperparathyroidismJaw

Tumor Syndrome (HRJIT)
(OMIM 145001)

Familial Isolated
Hyperparathyroidism

(FIHPT)
(OMIM 14500)

[]
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Gene (Map Locus) Parathyroid Pathology Other Manifestation

MEN1 (11913) Hyperplasia (90%) Adenomas of the pituitary, pancreas,
carcinoid tumors of bronchus and
thymus, facial angiofibromas,

collagenomas, multiple lipomas

RET (10911.2) Hyperplasia (20930%) Medullary thyroid carcinoma and <€ell

hyperplasia, pheochromocytoma

CDKN1B
(12p13.1p12)

Parathyroid tumors Adenomas of the pituitary
pheochromocytoma

pancreas tumors and thyroid tumors

CaSR heterozygous
state (3913.3921)

Primary parathyroid
hyperplasia due to insensitivity
to calcium levels

CaSR homozygous
state
(3913.3921)

CaSR
(3921-1)

Primary parathyroid
hyperplasia due to insensitivity
to calcium levels

Hyperplasia o0 adenomas

HRPT2
(1925932)

Adenomas (cystic) and
carcinoma

Multiple jaw fiboromas (30%)
kidney lesions including cystis,
hamartomas, carcinoma, Wilms tumor

Associated MEN1,
CaSR and HRPT2

Multiglandular (chief cell)
hyperplasia

(11q13 3913.3921,

and 1g25g32)

DelLellis RA et al. Arch Pathol Lab Med. 2008;132:1251

Giusti F et al J Clin Densit. 2013;16:69 EEE 2013




MEN 1 MEN 1 is an autosomal dominant disorder

characterized by

Definition parathyroid adenomas

entero -pancreatic endocrine tumors
and

pituitary tumors

Expression of MEN1 with estimated penetrance
(in parentheses) at age 40 yr

atinoma, efc. (29%)

L ]
q IP Brandi ML et al. J Clin Endocrinol Metab, 2001, 86:5658
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YPErParatilyrodism andiviE s 1|

| Famiial MENI Sporasii
o | = | ewmeon

Decade of life 2° -3° decade 4° -6° decade

Gland involvement Multiple Single adenoma
) (80 7 85% )
Recurrence rate High Low
(50 % at 12'yrs: ) (5% at 10yrs )

Approsimatte/yl1-2 % of aillceasesaf opnimory
hyperparathhyoolis snaiare o td INEINT

Falchetti A et al .Best Pract & Res Clin Rheumatol 2008; 22:149
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MEN 2A _ — [
MENZ2A is an autosomal dominant disorder )\

Y

characterized by %

medullary thyroid cancer
unilateral or bilateral pheochromocytoma ’\ % %Tl

Definition

[ , !
and 1O YU
c . ] / \
primary parathyr0|d hyperplaS|a / Rarely associated with

paraneoplastic syndromes
cutaneous lichen amyloidosis
excessive ACTH

Hi rschsprungads

Nunber of patients

10 31 patients  synchronous with MTC
or pheochromocytoma

5 3 patients first presentation of
the MEN 2 syndrome

0

10-19 20-29 30-39 40-49 50-59 60-69 70-79

, patients with clinical
HPT.

Schuffenecjer | et al Clin Endocrinol Metab 1998;83: 487

L
Sl|e Brandi ML et al. J Clin Endocrinol Metab, 2001, 86:5658
S Falchetti A et al .Best Pract & Res Clin Rheumatol 2008; 22:149
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Age-related neoplastic risk profiles in multiple endocrine neoplasia type 2A

caused by germline RET Cys634Trp (TGC>TGG) mutation

age-related penetrance profiles

- MTC PHEO HPT

92 carriers from 20 unrelated families worldwide

Milos | et al .Endocr Relat Cancer. 2008 Sep 15. [Epub ahead of print]
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Inherited Causes of Primary Hyperparathyroidism

Syndrome Parathyroid Pathology

MEN 1
(OMIM131100)

Hyperplasia (90%)

MEN 2A
(OMIM 171400)

Hyperplasia (20930%)

MEN 4
(OMIM 610755)

Parathyroid tumors

Familial hypocalciuri
hypercalcemia (FHH)
(OMIM 145980)

Primary parathyroid
hyperplasia due to
insensitivity to calcium levels

Neonatal Severe Primary
Hyperparathyroidism (NSHPT)
(OMIM 145980)

Primary parathyroid
hyperplasia due to
insensitivity to calcium levels

Autosomal Dominant Moderate
Hyperparathyroidism (ADMH)

Hyperplasia o adenomas

HyperparathyroidismJaw
Tumor Syndrome (HRJIT)

Adenomas (cystic) and
carcinoma

Familial Isolated
Hyperparathyroidism
(FIHPT)

Multiglandular (chief cell)
hyperplasia

[]
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Treatment

Subtotal parathyroidectomy (SPTX )or total
parathyroidectomy (TPTX) and autologous
parathyroid tissue graft plus transcervical thymectomy

Resection of the visibly enlarged parathyroid gland(s),
SPTX, or TPTX
with forearm autograft

SPTX or TPTX and autologous parathyroid tissue gra

Not benefit from surgery
SPTX in subjects with symptomatic PHPT,
even if it is associated
with a high incidence of persistent hypercalcaemia

TPTX in the first months of life

SPTX or TPTX

Uniglandular disease adenomectomy
Multiglandular disease SPTX orTPTX and
autologous reimplantation
Carcinomaen blocresection of primary tumor

Uniglandular disease adenomectomy
Multiglandular disease SPTX

Brandi ML et al. J Clin Endocrinol Metab, 2001, 86:5658
Falchetti A et al .Best Pract & Res Clin Rheumatol 2008; 22:149
Giusti F et al J Clin Densit. 2013;16:69

EFE 2013




Y PErpatatllyroaism andiE S 18|

TREATMENT

Treatment of choice A
subtotal parathyroidectomy (SPTX) or
total parathyroidectomy (TPTX) and
autologous parathyroid tissue graft plus transcervical thymectomy

Criteria for the decision about timing for parathyroid surgery:

Aseverity of PHPT symptoms
Aconcentration of circulating PTH and calcium
Apresence of MEN1 -associated endocrinopathies, especially ZES

Apatient age

Surgery is recommended in young asymptomatic patients
in whom the serum calcium values are

more than 1 mg/dl over the upper -normal limit and

whose bone mineral density values are lower than 82.5 T -score

Thakker RV et al. J Clin Endocrinol Metab, 2012, 97:2990

EFE 2013 [




Primary hyperparathyroidism in multiple endocrine
neoplasia type 1: when to perform surgery?

Early parathyroidectomy Late surgical interventions are
predisposes the patient to an easi er because
earlier recurrence of more visible enlargement,

hyperparathyroidism and the but hypercalcemic
possibility of progressively complications increase
challenging reoperations

Giusti F et al. Clinics.2012;67:141

The timing of surgery requires careful consideration
U surgical experience
U availability for longterm
U regular serum calcium monitoring
U accessibility of calcitriol (or vitamin D analogs)
U patient preference

Thakker RV et al. J Clin Endocrinol Metab, 2012, 97:2990
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HYPErparatyrordism  and E s 2AS

TREATMENT

Surgery
subtotal parathyroidectomy (surgical ablation of three parathyroid
glands and part of the fourth gland)

o]
total parathyroidectomy (all four parathyroid glands and thymic tissue)

Pheochromocytoma should be excluded
before parathyroidectomy

Falchetti A et al .Best Practice & Research Clinical Rheumatology.2008; 22:149
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Diagnosis of Asymptomatic Primary
Hyperparathyroidism: Proceedings of the Third
International Workshop

Question 3. Have sequence tests for the CASR
gene, MEN-related genes, and other genes
become suitable for routine evaluation of
some forms of PHPT?

Conclusions

DNA sequence testing for mutations of CASR, MEN1, and
HRPT2 genes can provide clinically useful information, partic-
ularly in known or suspected cases of familial hyperparathyroid-
ism. These studies are not recommended on a routine basis. Mu-

tations in the RET gene are of particular value in the

management of medullary thyroid carcinoma in MEN2A.

oo s R. Eastell et al. J Clin Endocrinol Metab 2009;94:340
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Primary Hyperparathyroidism in clinical practice

Use of genetic tests

We recommend searching for mutation in MEN1 to confirm
clinical diagnosis (even in atypical cases) and to identify carriers
(in the first decade)

We suggest searching for mutation in HPRTZ2 in familial form of
PTPT not due to MEN1 mutation or in presence of parathyroid
carcinoma

We suggest searching for mutation of Ca RS gene in patients
with biochemical finding suggestive for FHH or when screening
of the familial form of PHPT is inconclusive and also in
newborns with severe hypercalcemia

Zini M et al. J Endocrinol Invest 2012;35:2

EFE 2013



Genetic diagnhosis

Who to test?

index case 15‘ meets clinical criteria for MEN1
A w/o MENL1 criteria but suspicious/atypical MEN1
2 or more MEN1 -related tumors

true recurrent hyperparathyroidism
gastrinoma or multiple islet cell tumors at any age
familial isolated hyperparathyroidism

family member with known familial MENI mutation A asymptomatic relative
relative expressing familial MEN

qle

el s Thakker RV et al. J Clin Endocrinol Metab, 2012, 97:2990 EFE 2013
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7. Donna di 53 anni con iperparatiroidismo primario (pth=270
pg/ml, calcio=11.64 mg/Dl) e deficit di vitamina d
(vitaminad=15.1 ng/ml).

Consiglieresti la supplementazione con vitamina d?

A. No, peggiorerebbe | 01 per cal cemi a

C. Si, con calcitriolo monitorando i livelli di calcio e di calciuria

D. Si, allo stesso modo di chi € normocalcemico

qie

Societa Italiana
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VITAMINA D e PARATORMONE

Effetti indiretti A Calcemia

gut kidney
Ca2+ absorption <+— * 1,25(0OH),vitamin D
kidney
a2+ reabsorption

"N N aWaW.,
mcssi
v\ iy
(Inactive sensor: No
(Se ™" ) inhibition of PTH secreion)

Negative
Feedback PTH

®PLC

La sintesi del PTH é controllata dalle
concentrazioni di Ca++ nei fluidi
extracellulari

®Ca- - PTH

919
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Bienaimé F et al. Mol Cell Endocr 2011;347:30

Effetti diretti A VDR

PARATIROIDE

/ NUCLEO
l o ——  1,25(0H),D,

pre-pro PTH Reticolo
(115 AA) endoplasmatico

z\’ 25 AA

pro-PTH

6 AA
/F’TH—-—> @gs:)s';om‘h
1 @— Granuli
D
AMP ciclico
+ 3 agonisti, PGE,

ipomagnesemia pTH ' Lca
{84 AA)

A livello delle cellule paratiroidee

reprime | despressione
aumenta | despressione del
regola in senso stimolatori
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VITAMINA D e PARATORMONE

Parathyroid Hormone (pa/mL)

Serum 25(0H)D (ng/mL)
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Serum 25(0H)D

919
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VITAMINA D e PARATORMONE

Effetti diretti

A livello delle cellule paratiroidee ha
azione anti - proliferativa

meccanismo verosimilmente VDR -
indipendente che coinvolge il pathway
EGFR/TGFU

Transcnptlon Transcription
induction inhibition

q IP Bienaimé F et al. Mol Cell Endocr 2011;347:30
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VITAMINA D ed IPERPARATIROIDISMO

Il DEFICIT di VITAMINA D
e piu frequente nei pazienti con
IPERPARATIROIDISMO PRIMARIO
che nella popolazione generale con ampia variabilita
geografica di
PREVALENZA, SEVERI TA® e PRESENT/
CLINICA

qj@
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Vitamin D status in primary hyperparathyroidism: a Southern European perspective

Baseline characteristics of 113 patients with primary hyperparathyroidism
(pHPT) compared with 113 age - and sex-matched healthy blood donor controls

919
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pHPT
(n = 113)

Age (years) 529 + 8-5

Sex (M/F) 35/78

BMI (kg/m®) 25.59 + 4.90

S-Calcium (mm) 2-78 + 0-33

Tonized calcium 1-45 + 0-18
(mm)

PTH (ng/l)* 141 (105-234)

250HD (ng/ml) 29-8 + 19-1
(nMm) 74-4 + 47.7

VDD (%) 38 (33-6%)

Severe VDD (%) 10 (8-8%)

*Median (interquartile range).

Controls
(n=113)

51.7 & 7.7

35/78

25-05 + 3-50

2:36 £ 0-87 <0-00001
1-21 + 0-046 <0-00001

39-1 (29-5-50-2) <0-00001
42-5 + 219 <0-00001
106-8 4 54-7 <0-00001
12 (10-6%) <0-0001
2 (1-8%) <0-034

TThese lack of difference is expected due to the stratification criteria.
PTH, parathyroid hormone; VDD, Vitamin D deficiency

Tassone et al. Clinical Endocrinology . 2013
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Plasma 250HD

Vitamin D status in primary
hyperparathyroidism: a Southern <20 ng/ml > 20 ng/ml
European perspective

(n=75) (n=131)

250HD I_'I]g.-’ml) 122 £ 4.4 41-0 £ 204 =<0-00000001
Bone disease (%) 20 (26-7%) 17 (13%) 0-0226
Stone disease (%) 37 (49-3%) 55 (42%) NS
Age (years) 60-8 = 14-1 59-4 &+ 134 NS
BMI I_'kg.’ml) 255 £ 6-1 252 + 46 NS
PTH I_'I]g."l) 280-5 £ 2494 175-9 & 154-4  <0-0004
S-Calcium (mm) 2-82 £ 0-37 2:75 £ 0-25 0-046
Clinical, biochemical and skeletal Ionized calcium 149 + 0-19 1-42 £ 0-15 0-023
characteristics in the series of m o .
. L b-Ph()sphatC (M) 0-80 £ 0-16 0-87 £ 0-18 0-009
206 primary hyperparathyroidism S-Creatinine (juv) 707 £ 168 778+ 239 <004
patients subdivided according Alkaline phosphatase ~ 124-1 94-3 + <0-0003
to levels of 250HD W - . L
Bone alkaline 3- 199 £+ 13 <0-0006
phosphatase (U/1)
Osteocalcin (ng/ml) 2 45.8 + 29.2 <0-003
Urinary cross-links 59 £ 175 9-6 & 5.6 <0-022
(nvMmcr/ml)
Femoral BMD + 0-14 0-76 = <0-017
|_'gfcml)
Femoral T-score +1-2 —1-85 £ <0-025
Lumbar BMD + 0-17 0-84 = <0-005
|_'gfcml)
Lumbar T-score 279 £ 1-36 —2-36 £ <0-045
Forearm BMD )-38 £ 0-11 0-44 &+ <0-001
|_'gfcml)
Forearm T-score 2-85 £ 1-68 —1-94 £ 1-58 <0-00045
Tassone et al. Clinical Endocrinology . 201

BMD, bone mineral density; PTH, parathyroid hormone.
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Associations of serum 25 -hydroxyvitamin D with circulating PTH,
phosphate and calcium in patients with primary  hyperparathyroidism
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Relationships between the mean circulating levels of circulating 25  -OH vitamin
D, parathyroid hormone (PTH), phosphate and calcium during the entire
pretreatment period in each patient with primary hyperparathyroidism.

919

B nalants Jayasena CN et al Clinical Endocrinology .2013;78, 838. EEE 2013
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Associations of serum 25 -hydroxyvitamin D with circulating PTH,
phosphate and calcium in patients with primary  hyperparathyroidism
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Relationships between measurements of circulating 25 -OH vitamin D and total
urinary calcium excretion in each patient with primary hyperparathyroidism (PHP)
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o Jayasena CN et al Clinical Endocrinology .2013;78, 838.
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Multifactorial Risk Profile for Bone Fractures in
Primary Hyperparathyroidism

Table 3. Final logistic regression model showing determinants of bone

. : - Table 5. Final logistic regression model showing determinants of bone
fracture in the 5-year-period prior to pHPT surgery. s & 5

fracture in the 10-year-period prior to pHPT surgery.
Variable B-Coefficient SE (B) p-value

Constant ~1.3922 1.0536 .
t -0.916%9 0.9922
Hismpathoiogy (adenoma}hyperpiasia) 1.8514 1.3493 0.17 ﬁlot:z[as[ﬁyrl_[ 0.0621 0.0459 0-18
Intact 5-PTH 0.1010 00516 [ <0.05 ¥ <o, 0042 018
ract s-| 10 ‘ 5-25(OH)D, 0.0420 0.0183 <0.05
s-ICTP 0.1211 0.0659 0.07 . -

Variable B-Coefficient SE (B) p-value

In PHPT, serum levels of 25 -hydroxyvitamin D 3
and PTH were independently
associated with a history of bone fractures

L ]
q IP Nordenstom Eet al. World J. Surg. 2002;26:1463
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IPERPARATIROIDISMO PRIMARIO A DEFICIT di VITAMINA D

Possibill cause

Deplezione dei depositi di 25 (OH) D per maggiore

conversione in 1-25 (OH) D ( ¢ PTH)

Riduzione della conversione a livello cutaneo del

7-deidrocoleterolo in pre -vitamina D (C CalcemiaecC PTH)

Aument o dell 0di nattivazi Orrakcitrielggat i c a
Ridotta assunzione di cibi ricchi di vit D e di supplementi di vit D

Ridotta esposi zione alla |l uce UV pe
Ridotta biodisponibilita per aumentato peso corporeo

Nuti R et al. J Endocrin Invest. 2011; 34:45

q i@ Bollerslev J et al. Eur J Endocrinol. 2011;165:851,
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DEFICIT di VITAMINA D ED IPERPARATIROIDISMO PRIMARIO

Supplementazione Vitamina D

Apercalcemia

P e
b~ ST Apercalciuria
= ] [ ﬁZX,iCompromissione funzione
renale
i _

ADiagnosi differenziale tra
PHPT e SHPT

ARiduzione del rischio .,
postoperatorio di ipocalcemia - -,

Alitiasi renale

AEffetti a lungo termine su
rischio di frattura, funzione
muscolare e rischio
cardiovascolare

L ]
q IP Bollerslev J et al. Eur J Endocrinol. 2011;165:851
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VITAMINA D ed IPERPARATIROIDISMO

Current evidence for recommendation of surgery, medical treatment
and vitamin D repletion in mild primary hyperparathyroidism

Level of
Statement Design evidence

PHPT is associated with Clinical decision
vitamin D insufficiency/deficiency rule

Vitamin D supplementation increases Case series
diagnostic separation between
PHPT and SHPT

Vitamin D treatment lowers 1 Case series
preoperative PTH levels 3 Cohort studies

Vitamin D treatment lowers bone 3 Low-quality
turnover (inconsistent results) cohort studies

High vitamin D status decreases risk 1 Case series
of postoperative hypocalcaemia
and SHPT

Bollerslev J et al. Eur J Endocrinol. 2011;165:851
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IPERPARATIROIDISMO PRIMARIO NORMOCALCEMICO

It Is important to rule out causes for an elevated parathyroid hormone
level apart from primary hyperparathyroidism

The most common cause of secondary elevations in parathyroid hormone

IS vitamin D deficiency
If the cause of the elevated PTH level is low vitamin D, repletion with
vitamin D would be associated with normalization of the PTH level

It should be noted, however, that occasionally when vitamin D deficiency
IS corrected, a normocalcemic patient becomes hypercalcemic and thus
their presentation becomes that of traditional hypercalcemic primary
hyperparathyroidism . In that instance, the normocalcemia was due to the

Vitamin D deficiency

L]
q IP Bilezikian JP & Silverberg SJ. Arq Bras Endocrinol Metabol. 2010; 54: 106
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VITAMINA D ed IPERPARATIROIDISMO

Supplementazione Vitamina D C Iperparatiroidismo primario

Ipocalcemia Postchirurgica

eecUCETEENERTEE || deficit di 25 OH vitamina D &
| un fattore di rischio per |
sintomi di ipocalcemia
postchirurgica e

ative 28,7+ 222 2001 + 16,4 M
H|D
levels

e/ i Iperparatiroidismo secondario

Adenoma L0524 + 1.436.1 1,258.2 +

1.677.8

dopo paratiroidectomia
minimamente invasiva

T+ 201 731+ 1500 8T

Stewart ZA et al. Surgery 2005;138:1018

L ]
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