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HPP-from lethal to
“asymptomatic” disease

Gurevich Evgenia, MD
Pediatric Nephrologist
Barzilali University Medical Center, Ashgelon, Israel
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HPP A rare, inherited, potentially life-

threatening disorder of bone

mineralization.
ALP function in bone mineralization
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In HPP, low TNSALP activity leads =
to extracellular accumulation of

PPi s
— PPi is a potent inhibitor of bone

mineralization

Matrix vesicle  cytosol B o

s Col®
\ OctaCal
"

1]
s c.;-
\. HoO
0]

Inactivating mutation in tissue non

specific alkaline phosphatase gene (ALPL;
OMIM# 171760) = low ALP activity.

ALP function in brain
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TNSALP dephosphorylates
e wtia pyridoxal 5'-phosphate (PLP,
or vitamin Bg) into pyridoxal
(PL)>>> crosses the plasma
prose! membrane into the CNS.

L’): \ psi 1 1. Fraseretal. AmJ Med. 1957
s A0 2. Mornet et al. Ann Hum Genet. 2011



Classically Defined Forms of HPP and
Age at Symptom Onset

Perinatal, in utero and at birth!2

Infantile, <6 months!2

Childhood/Juvenile, 26 months to
18 years'?

Adult, >18 years!-?

Whyte. In: Thakker et al, eds. Genetics of Bone Biology and Skeletal Disease. 2013:337-
360.



Clinical manifestations of HPP
Infantile form

SKELETAL® = =22 MUSCULAR= = == N RHEUMATOLOGIC:

Hypomineralization - Hypotonia]

e Chondrocakinosis
Craniosynostosis = Nonprogressive « CPPD
Rickets, skeletaldeformities proximal myopathy o Calcificpenarthritis
Czteomszlacz = Muscle psin = Pseudogout
Fractures = Immobility requinng e Jointpain
-: onNtTILMatTe assistivedevice
- Recurrent v al
25 oot o (eg, cane, crutches, walker, DENTAL:=

- wheelchair)
s Delayed or mizssed
motor milestones

NEUROLOGIC: 22

= Bone p3in
e Chronic bone inflammation
e Short stature

e Prematurelossof
teeth
e Poordentition

RESPIRATORY:= = =

e Sgizures

® Incressed inmtracranialpressure

] OTHER: = *

= Hypercalkemiz*

= Respiratoryfailure
= Respiratoryinsufficienc
requiring support

s Hypercalkiuria®
REMAL: = j - Failureto thrive

B el i e L- Nephrocalcinosis ]




HPP-infantile form: first described case on severe neonatal hypophosphatasia in Israel

* 5 mo male, bulging fontanel, no fever

 Term, AGA, 15t baby in
consanguineous Bedouin family

« At age of 2 days-seizures, controlled
only on pyridoxine

« Alert, bulging fontanel, pectus
excavatum, severe hypotony, sternal |
retractions Blood ALP

« Persistent hypercalcemia N i ne?
« Persistent very low ALP 5 s g
« Severe hypomineralization = e ——
« Nephrocalcinosis : — zjz
« Homozygous mutation in gene : = o
TNSAP (c.1171C>T[p.R391C))- = = —~—
missense mutation that changes the 16 uiL 0 - 462
protein function. 14 UL 0 - 462
18 U/L 0 -462
The treatment was offered (in Germany-was not 5 UL 0 - 462
available in Israel), the family refused : Et ijz Gurevich & Landau, Harefuah 2017

Two weeks after discharge the infant died



Clinical manifestations of HPP
Childhood/juvenile form

SKELETAL===%=

ﬁypomineraliution \
= Craniosynostosis
= Rickets, skeletal deformities
= Osteomalacia
= Fractures
- Nontresumetic
- Recurrent
- Nonheesling
= Bone pain
= Chronic bone inflammation

= Short stature /

n
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MUSCULAR= ===

= Nonprogressive
proximal myopathy

= Muscle pain

= Immobility requiring
assistive device
{eg. cane, crutches, walker,
wheelchair)

= Delayed or missed

MNEUROLOGIC===*=

= Increased intracranial pressure

| REMNAL==" |
l = Nephrocalcinosis I

RHEUMATOLOGIC: =

= Joint pain

DENTAL==

= Premature loss of
teeth

= Poordentition

OTHE

= Hypercalcemia*
= Hypercalciuria*




Laboratory diagnosis
g and gendracusted AP efoence angss V)

serum ALP activity —persistent, sex

H Low ALP
and age adjusted!
(Hypercalcemia & o<t
hyperphosphatemia) Ty
(PTH is suppressed)

Elevated plasma pyridoxal 5-
phosphate (PLP)

elevated urine PPI

ALP activity (U/L)

Genetic testing
The ALP lower limit of normal is significantly higher in

children than in adults



ACTA PADIATRICA 2020

High prevalence of hypophosphatasia in Southern Israel

Evgenia Gurevich, Eli Hershkovitz, Shaked Yarza, Daniel Landau ¥4

Retrospective study
The aim: To diagnose new cases of HPP and to ascertain its prevalence in Southern Israel

Screening of the SUMC Biochemistry lab database serum ALP
results over a 14-year period (2002-2016) was performed

Exclusion criteria
Previous normal levels of ALP

Inclusion criteria
Age 0-17 years
repeatedly low ALP levels (<100 Other causes of low ALP
U/L) activity

Family doctors of positive-screened patients were
contacted for repeat ALP and PLP levels sampling,
followed by radiographs and genetic testing.



Results
658,725 patients analyzed for ALP/ 14 yrs

51,032 had one ALP result lower than age
and sex adjusted normal values

.

2007 patients had > 2 low ALP samples
923 were c%ildren (<18y)

40 of them had persistent ALP <100 U

<

12 —pathogenic variants in TNSALP gene were found



Case#2

5y. 0. boy (case 1 sibling)

Leg pain for 2 years-referred for
orthopedic evaluation

Premature loss of deciduous teeth
Normal X-Ray

Case#1

7 y.o. girl

Premature teeth loose at age 4

Late fontanelle closure, FTT resolved
Normal X-Ray

Alkaline phosphatase
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,:_r--"” heterozygous mutation in ALPL:NM_000478.5:¢c.69_T4delGAAAGA,; p.{GIuIE_LyszuldaI]
~==chr1-21887126-GAAAGA, in exon 3 has been detected.
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Strensiqa
Asfotase Alfa (asforae aife) ,
Asfotase alfa is a human Indication

recombinant TNSALP
Each chain consists of the
e Catalytic domain of

Asfotase alfa (Strensig®) is
indicated for long-term

r ™A enzyme replacement therapy

human TNSALP in patients with pediatric-
* Human immunoglobulin onset hypophosphatasia to
G1 Fc domain treat the bone

manifestations of the disease
Registration status in Israel:
Asfotase alfa (Strensig®) has
received marketing
autorisations by the Israeli
Ministry of Health on 14

February 2016.
1. Whyte etal. N Engl/J Med. 2012;366:904-913. 2. Strensig [summary of product characteristics]. Alexion Europe SAS; 2015.
3. Madson et al. Slides presented at: 54th European Society for Paediatric Endocrinology Annual Meeting; October 2, 2015; Barcelona, Spain.

* Deca-aspartate peptide
used as a bone- targeting
motif

Deca-aspartate



D8590C00003 ALXN1850-HPP-305 (Mulberry)

4vy.o0. girl
Asymptomatic

ALP 72 U/L (N=150-370)
Ca 9.8 mg/dl

Ca ionized 1.27 mmol/I
(N=1.12-1.23)

P 5.7 mg/di

Ca/Cr-N

PTH-N

NL age-matched

® Pathogenic variant identified

INTERPRETATION

& heterozygous pathogenic variant was identified in the ALPL gene>Pathogenic variants in this gene are
associated o autosomatrecessiveandautosomal dominant forms of ALPL-related hypophosphatasia. The
clinical implication of this result should be evaluated in context of the consultand’s clinical picture and family
history.

No further clinically relevant variants were detected.

This variant@d for the infantile, adult and childhood form of Hypophosi@he ALPL gene
variant database (https://alpimutationdatabaseiku=at)-




Conclusions

* HPP Is underdiagnosed disease.

* Clinical manifestations are variable and children may be even
“asymptomatic” as may have mild clinical signs

 High index clinical suspicion and use of the diagnostic algorithm

may facilitate an early detection and offer life-saving or disease
modification treatment by enzyme replacement.

» Appropriate diagnosis may prevent unnecessary and harmful
treatments
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