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IIENPOphyrias are a group of seven rare

giseasesi characterized by chronic skin

rr zlplli statlons (cutaneous porphyrias) or

ntermlttent acute attacks of illness
ﬁcute porphyrias).
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PAOGCUIS | :‘aII races
0 ;\gujcg occurs in about 1 to 2
'r),-“wg'e’ € per 100,000

= Wiighiincidences reported in Sweden (AIP

f*mostly) and South Africa (about 10,000
~ Ccases reported)



Table 1-1: Types of porphyria (in order of frequescy)

Porphyria type

Alternate names

Various classifications

Inheritance

Porphyna cutanea tarda

PCT

Cutansous, hepatic,
bullous. noracuts

Autosomal dominant”,
incomplete penetrancs;
fectremely rare stosomal
recsasive form known a2

hepatoerythropoistic
porphyngt

Acuts intermittent
porphyria TAIF)

AlP Type lI-& Sweadizh
porphyna, "the littls
imitator”

Acute, hepatic,
neuropsychiatric

Autosomal dominant,
incomplste penetrance

Erythropoietic EPP. EE congenital Cutansous, bullous, Autosomal dominant,

protoporphyria erythropoietic porphyria | erythropoietic, non-acute | incomplete penetrance

Variegate porphyria VP, South African Acute, hepatic, Autosomal dominant,
porphyna, porphyna neurccutansous, incomplete penetrance
vanegata neuropsychiatric

Hereditary HC, HPC, Copro Acute, hepatic, Autosomal dominant,

coproporphyria (HC)

neurocutaneous,
neurcpsychiatric

incomplete penetrance

Congenital erythropoistic

porphyria (CEP)

CEP. Gunther's dissase

Cutansous, bullous
erythropoietic, non-acute

Autosomal recassive

Aminolevulinic acid
dehydratase deficient
porphyria

ALAD porphyria,
plumboporphyria, Doss
porphyna

Acute, hepatic,
neuropsychiatric

Autosomal recassive

*20% of PCT pati=nts do not have tha familial vanety




Cau;._Ls Por-phyf?"?"’

SHEIENCY of d partlcular Eenzyme mvolved in the
Sy ,r]!—L of heme, the oxygen-carrying
cons ,)r nent of hemoglobln that is responsible for
LSTCh aracteristic coloring

: _q} Deficiency. + Other factors (drugs, diet, etc.)=

o

= overproduction of specific heme intermediaries
‘: ~ KAownN as porphyrins/porphyrin precursors

- Accumulation can cause mild to life-threatening
Ssymptoms




Ophysiology: of-Perphyria

Porphyrins react
—»| Blood | with sunlight,
causing skin lesions

Enzyme*
deficiency Overproduction/
Stress/imbalance spillover of Porphyrin precursors
+ » N heme pathway ) porphyrfns and > Liver ,| cause a variety of
causing metabolic porphyrin acute neurologic
= Environmental “bottleneck” precursors into symptoms
or physiologic various tissues
trigger**

Porphyrin precursors
Bone cause a variety of
marrow acute neurologic
symptoms

* Any of seven enzymes involved in the biosynthesis of heme
** Could be a particular medication, drop in nutritional intake,
iron supplements, alcohol use, normal hormonal increase
during menstrual cycle, etc.




Heme Biosynthetic Pathway,

DEGIERGYARIanY. one ofithe. 7. enzymesican resultiniastypEIor DOrpRY Mo

Enzyme

Porphyria

Glycine & SBucecinyl GoA

- B G-Aminolavalinic
Acid Synthase

a-Aminolevulinic Acid

Cramsssims, )
FPorphabllinaogan
| (( Porphobilinagen ] ,
.. Doaminame el 4l
Hydoxymathylbilanea

& N h Congeanital
( Uroporphyrinogen > : »
L I Cosynthasea VALl
- < Forphyria

nonanyzmatic Uroporphyrinagen 1

FPorphyria Cutanea

Uroporphyrinogen E larca
Dacarboxylase

Hepatoarythropoietic

Forphyria

( Coproporphyrinogen - Hearaditary
| Oxidase Coproporphyria

Uroporphyrinogen | Coproporphyrinogen |l

Coproporphyrinogen | Protoporphyrinogen 1X

Frotoporphyrinogen ' ) , )
2 [ Oxidasa - Variagate Porphyria

Protoporphyrin 1X

- Faerrochelatase - Erythropoieat
Protoporphy

Hama

Reprinted from the American Porphyria Foundation (www.porphyriafoundation.com)
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IigRalifbut 1 of the porphyrlas Porphyrla
slilanea Tarda (PCT), the enzyme
clgilele] 1CY IS genetic.

—3 14 4eht iInherits a defective gene from one

=== H:)oth parents
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Stiale utosomal Dominant: normal
e fro one parent and abnormal from
__,g Ner parent

= Half the normal amt. of enzyme

sjc—@nly 10-20% of people with 50% normal
~ amount of enzyme ever develop clinical signs
- Of porphyria
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ERVIOSIAErE &L SEVErE fOFMS Of porphyria

SRPEiEnt | herlts a defective gene from both
rurl—*nra

ERVITCU. Ualitotal lack of enzyme

— o Of prlng have a 25% chance of getting 2
= eTectlve genes, a 25% chance of getting 2

- normal genes, and a 50% chance of getting 1
defective gene and 1 normal gene (usually
means no illness)



Autosomal Dominant Inheritance

Autosomal Dominant

o Affected Normal
parent* parent

i

Affected
child*

O

Affected
child*®

O

* Has one normal and one abnormal gene. For the autosomal dominant porphyrias,
this is sufficient to cause disease, at least some of the time.

Images obtained from:
http://ghr.nlm.nih.gov/ghr/info/disorders/section/inheritance patterns;jsessionid=7A08D6DF63D5412499CE7EBF695D1CD8


http://ghr.nlm.nih.gov/ghr/info/disorders/section/inheritance_patterns;jsessionid=7A08D6DF63D5412499CE7EBF695D1CD8

Autosomal Recessive

Carrier
parent*

1

Carrier
parent*

1

Carrier
child*®

©

Carrier
child*

O

* No disease manifestations, despite having one abnormal gene

Images obtained from:
http://ghr.nlm.nih.gov/ghr/info/disorders/section/inheritance patterns;jsessionid=7A08D6DF63D5412499CE7EBF695D1CDS8


http://ghr.nlm.nih.gov/ghr/info/disorders/section/inheritance_patterns;jsessionid=7A08D6DF63D5412499CE7EBF695D1CD8

Question:

If yeur Sibling) has an autosomal recessive form of porphyria and
you are ealt _‘ ‘what are the chances that you will have a child
It yJJr Sibling’s disease (assuming your partner does not also
ruw ,r» Ilng withi this same rare disease)?
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= Answer: =
of —
’—i-‘f If-yourare not a carrier, the risk is 0. If you are a carrier (your

~~ chances are 2 out of 3), the only way you could have a child with
- the disease is if your partner was also a carrier. Thus, the risk is
directly related to the carrier frequency in the general population




Types;of P9rphyﬁib'

> Hmjc.;"“ /pes: 3 cutaneous, 4 acute

= Porpr yrla Cutanea Tarda (PCT)
E gy hrop0|et|c Protoporphyria
f = Congenital Erythropoietic Porphyria
— “— Acute Intermittent Porphyria (AIP)
— Varlegate Porphyria
— Hereditary Coproporphyria
— Aminolevulinic Acid Dehydratase-Deficient Porphyria
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PaLiEnts develop mild to severe skin lesions
JipoRIexposure to sunlight due to

rrurr ONS between excess porphyrins in
J 1_00d and UV light

'/



e hyria!ggcaneaé'afﬁ?' —

J ,' COMMON OrM' Off PporphRYyria
2 }u ~of uropoerphyrinogen decarboxylase

J Pathn ‘develop chronic blistering lesions on areas of
LIEISK Inithat are exposed to sun

J _.(*a raIIy begins in mid-adult life
Z5 «-J"-‘ El’e common in men than women

"":-0 'PreC|p|tated by certain diseases or exposure to certain
~ substances (alcohol, estrogen, iron..etc.)

o sually treated by a course of phlebotomies (blood
letting), which almost always produce a remission



ERyenropoietic Protepe ria"
/ _

SIIUNTOSE common cutaneous and 3@
ov\—‘r‘]f
frmé ted deficiency of the enzyme
chelatase

: tlents experience burning, itching,
swelllng, and reddening of the skin within
minutes of sun exposure

® [reatment is beta carotene
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Cosle) @_ dite I' Eﬁy@poiet-icfm

JVEry rare fewer than 200 cases reported)

BISEVEre deficiency of the enzyme
Jrgs o) phyrlnogen ITT cosynthase

=t Mal 1festat|ons are similar to PCT but are

: more severe and begin in early infancy
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tVpes, each caused by a different
[lErted enzyme deficiency

SISimilar acute attacks

= 5A[| treated the same way

e
——

= & Acute attacks can result in permanent

et —

neurologic damage or death if not treated
properly and promptly
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PBtential-precipitatingsfactors™

Table 1-2: Potential precipitating factors for acute porphyria

Factor Comment

Numerous classas of drugs Most notably barbiturates, sulfonamide antibiotics, many anti-
convulzant drugs, and antihistaminas. Sae Table 2-1 and

wew . porphynafoundation.com for a mors complsts listing.
MNote that the atatus of newer drugs may not be establizhed

and that there is no universally accepted list of safe, unsafe, or
potentially unsafe drugs in porphyna’’

Endogenous hormone levels Some women are vulnarable to acute attacks during luteal
ghaee of their menstrual cycle and/or during pregnancy
ecause of normal changes in hormone levals.

Drop in calornc or carbohydrats intaks Patients with porphyna must kesp to a balancad diet and

should avoid crash dieting and fasting.

lllict drugs Marijuana, ecstasy, cocaine, and amphetamines can all trigger

acute porphyna in some patients.

Smicking Smcking causes exposure to oartain chemicals that inducs
herne-containing enzymes and thus may stimulate heme

synthesis.’

Aloohol uss Ethanol can inducs ALA synthase, the first enzyme in the
heme bisynthetic pathway.

Stress, infaction Can result in metabolic atress, impaired nutntion.
p ik




Figure 1-6
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Reprinted with permission from Thandani, et al, BMJ 2000
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ACULE . ntengg;‘ﬁe‘nt-ﬂerqﬂﬁa"

SAVIest common off the Acute porphyrias, 2@
HOSE common overall

SSRESU| t5 from a deficiency in the enzyme
=D c phoblllnogen deaminase

-

-—*'%.AIP has a much higher incidence in some

= ‘of the Scandinavian countries than in
other parts of the world
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SRRESHI IS from a deficiency of protoporphyrinogen
oxidase;

J Hrurr n5|t|V|ty and/or neuropsychiatric
rr« estatlons

== uth ‘African porphyria” because incidence is
fdf:’ high in South Africa

=3 »‘Patlents with VP have less frequent and less
severe acute attacks than patients with AIP

-



Hereditary,Copropernphyria =

SADETICIENCY, Of coproporphyrinogen oxidase

IIIII

PiGlitianeous and acute manifestations

B Wiless frequent and less severe acute

— attacks than in AIP

- ® Skin lesions occur in about a third of acute
attacks and rarely occur independently



"A inolevulinic Acid

IDENYC raj;ase-ﬂ;ﬂaen

rphyrla

SExuremely Rare (fewer than 10 cases
rﬁ',u‘r'r' in literature)

SECIN 5iin childhood, unlike all other forms
-~ Of; cute porphyria
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DJ culty of Diagnosin T~

— Q'H’-Ehyrla

Jf NI ,, ficult since all symptoms of an

clal] tack can be due to other causes

- 1‘/J:1r§«' atlents endure years of
3 1agn05|s

any patients are erroneously given a

-

’ _- dlagn05|s of porphyria



SIEPS, INVolved in diagnosingran.

‘dcute attack of porphyria

Table 2-2: Steps iavolved in diagrosing am acute attack of
porphyria

Exclude all other obvious causas of the patient’s major
symptoms (is, appendicitis, ectopic pregnancy, lead
poioning, stcl.

. Determine indax of suspicion on the basis of presenting
symptoms, the patient’s medical history, family history, the
patient’s age and gender, posaible pracipitating factors
immediately prior to attack, ete. kkeeping in mind that atypical
presentations do oocur).

if index of sugpicion is high, cbtain STAT urinary

' porphabilincgen (PBG) level (quantitative or sasmiquantitative
method recommendad for accuracy).

. If FBG level is elevated, withdraw all possible precipitatin
factors and bagin heme therapy as scon as possible (mil
attacks wall sometimes resolve wath glucces treatmentl.

. While patient 1z baing traatad, order confirmatory tests, indluding

a quanttatve PBG on the same unns sample used =arlier.
7

-~

Adapted from Anderson 2000 and Thadani et al., 2000, p. 1648



dyeasons why Acute PorphwEE-aL@,.
missed oﬁqqisdlagndsed

SN OIISPECITIC sgmptoms Symptoms of an acute attack
czin) e aused \. many: other things

t

) /Jf]Jf esym toms. no single symptom or
wn ellation off symptoms is universal in all patients

- -—— -

——

, ‘ lss)ng or incomplete Family History. about 1/3 of
= the time, there is no family history of the disease

— because the disease has been latent for several
generations

,-"_’_ ‘— X
..‘
-A

'
-

s Wirong tests are ordered and/or test results are
not available promptly because they cannot be
done on site



Why.is an accurate diagnosisiofiu

orphyrlé!é.@ |mpor ant?

SRRIOMPL diagnosis is important because delays
ealfESL Jitinrirreversible neurologic damage

J VJJJ’J‘—@ “the medications used to treat the
10 pecmc symptoms of porphyria are drugs
::;" * a’c Can precipitate or worsen acute attacks

— O'Untreated attacks can result in long-term or

——

~ permanent paralysis, coma, neurological
damage, or even death



Bl & Safe Drugs for Porphyria

I

Table 2-1: Categories of safe and unsafe drugs for porphyria®

Harmful drugs

Safe drugs

Barbiturates

Sulfonamide antibiotics

Many tranquilizers and sadatives n
{eg. meprobamate, methyprylon, glutsthimide)

Grisecfulvin
Some antrepilapey drugs [phenytoin, etc.)
Birth control pills
Alcohoal
Ergots
Metochpramide
Rifampin
Diclofenac

Danazd

Narcotic analgasics (morphine, maperidine,
codeine, etc.)

Aspinin and acstaminophen

Phencthiazines (ag, chlorppromazine)

Penicillin and dervativea

Chloral hydrats

Straptorycin

Glucocorticoids

Bromides

Insulin

Atropine
Cimetidine

Serotonin reuptaks inhibitor antidepressants)

W

fwvowe porphynafoundation.com)

* Adapted with permission from the American Porphyria Foundation website




BIEEEMICcal t@_rts'for-P_,@rMa’

—

SN EIS 0 SCliwaltz test: Screening test for
clevated'levels of PBG
SN peEsGHItest: screening test for elevated levels
OIFPBGIIN urine
SSSPBG trace kit: shown to be considerably more
&= = sefsitive and specific than the Watson Schwartz
= test; now recommended as the front-line
- Screening test

- o [ PBG is elevated and the patient has symptoms
of an acute attack, experts recommend that
heme therapy should be started as soon as

possible




e
Biechemical markers durgg—an
acute attack

Table 2-3: Biochemical markers daring acute attack

Type of acute | Enzyme defect Biochemical markers during acute attack

porphyria

Urine Stool Plasma Erythrocytes

Acuts PBG d=aminase | 1PBG *PBG *IPBG
intermittent synthase
porphyria TALA TALA

tTotal
porphyrins
Vari=gats PROTO oxidas= | tPBG tPROTO With skin
porphyria lesions, ftotal
tALA tCOPRO porphyring

$1COPRO

t Total

porphyrins
*Total

porphyrins

Hereditary COPRO oxidase | tPBG tCOPRO With skin
coproporphyna lesions, 1total
tALA porphyring

$1COPRO

tTotal
porphyrins

ALA ALA debrydratase | tALA tCOPRO *JALA
dehydratase- dehydratase
deficient +COPRO
perphyria
tTotal

porphyrins

*Also decrassed in asymptomatic gens camiars and n symmptomatic genes carmers batvwesn attacks
ALA danotes E-aminclevulinic acid

COPRO denotes coproporphiynnogen coidase

FEG denotes porphotilinagen

FROTO danotas protophyinogen cxidass

N




EI\JA._Lestlng}"

2 Mutzlde) -j;_analy5|s IS the" gold Standard™ of
4IGMOSIS for the acute porphyrias

0 lVLJ 0T “advantage is that it allows family
nbers to determine if they have the

efectlve gene, should they decide to be
-fésted
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SWACHLE attacks are treated the same way
SRINEat symptoms as well as attempt to

GOITEct the heme biosynthetic pathway
clii lency

‘—

e

== ﬁtfavenous glucose

=
== ‘Heme therapy

~e Withdraw precipitating or exacerbating
factors



Glticose vs@eme#—laefﬁ*"

SRlISterRIcally, doctors have been advised to treat
aeubertacks first with intravenous glucose for a
aelyfortwoiand iff symptoms don't resolve within
AR S hours then institute heme therapy

2 [eje ay, however, clinical studies and expert
= Opinion now lean toward beginning heme
ﬂ,‘Eherapy right away

& Rationale is that heme therapy is more effective
than glucose in reducing levels of porphyrin
precursors during an acute attack

® Tn the United States, Panhematin is the only
available heme therapy
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. Panhematin®
“(hemin for |nJect|on)

- Devglc- 4 DY ADDOLL Laboratories
SORIVAEDA approved treatment for Acute

.

Horr Wil
S :>.983 became the first drug approved

e -
.,_f- , - ——

"‘I:'rnc er the Orphan Drug Act for rare

——

-~ diseases
e Manufactured by Recordati Rare Diseases

(see next slide for ordering information)
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. Panhematin®
“(hemin for |nJect|on)

- To order Panhematin ®

ﬁ A e providers can place their order through
mary wholesaler or call 866.654.0539,

fax b " 553 0539. Shipments will be delivered in a
__;» ipping box from ASD Healthcare via UPS Next
— ﬁay Delivery. For patient assistance and support

- call 866.209.7604, M-F 8AM-5PM CT. RRD medical

“information (HCP’s only)

contact 888.575.8344
or medinfo@recordatirarediseases.com.



tel:866.654.0539
tel:614.553.0539
tel:866.209.7604
tel:888.575.8344
mailto:medinfo@recordatirarediseases.com

Indlcai:lo__)a—

Ju;mdu atin® (hemm.for |nJect|on) IS |nd|cated for
irie :JH]F‘JL)r-rc Sreclrrentia tta cksloffacutenntermitten
peIEhYHa temporally related to the menstrual cycle in
5uagep"£]b; woemen.

e

“fJ_m statlons such as pain, hypertension, tachycardia,
= N0 mal mental status and mild to progressive neurologic

P

—
-
”

—= |§ﬁs may be controlled in select patients with this

-

~_ disorder.

Similar findings have been reported in other patients with
acute intermittent porphyria, porphyria variegata and
hereditary coproporphyria. Panhematin is not indicated in
porphyria cutanea tarda.
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SWACIIte porphyrias are caused by an

mbalance in the heme biosynthetic

pathiwaly

= AdC driesses the heme deficiency in the liver
:_% educes production of porphyrin

—

~ precursors by repressing the enzyme ALA
synthase




oW Panhematin\WWerks

Panhematin is infused intravenously

Gets taken up by hepatocytes and enters
intracellular heme regulatory pool

Inhibits synthesis of ALA synthase,
the first and rate-limiting enzyme
in the biosynthesis of heme

Reduces production of porphyrin precursors
ALA and PBG, responsible for the symptoms
of acute porphyria
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Aceorelinlefite the Panhematln Package Insert

SENIERCES o limit the hepatic and/or marrow

yru]es S of porphyrin. This action is likely due

ORtENNhIbition of 0-aminolevulinic acid

: _--z-,aav ithetase, the enzyme which limits the rate of

= — the porphyrm/heme biosynthetic pathway. The
~ exact mechanism by which hematin produces

~ symptomatic improvement in patients with acute

episodes of the hepatic porphyrias has not been

elucidated.”

f




MYUIS e outPaQ.hematiﬂ-Tgeﬁeﬁ'

Mythia “
ROIpIIYIIaICaN. e diagnosed by a
Panhematin challenge...if a patient

= -sponds to Panhematin, this /s evidence
= f""fhat ne/she has acute porphyria.

Reallty
® placebo effect

® spontaneous remission of symptoms
during or immediately after treatment




MyiaSta outPg@gmaHa-ﬂ'eﬁE"

Myur2-
Drirle g giacute attack, there /s a “window

ar opp ortun/ty” for Panhemat/n treatment,
qier- which. it /s ineffective.

'5iity
-Although some neuronal damage may be
irreparable, Panhematin may help prevent
further neurologic damage by addressing

the biochemical imbalance causing the
attack
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MAMERCan Porphyria Foundation
RGPy Haioundation.com
‘ r,Jror)es .'Porphyrla Foundation
www,.gs rthrla -europe.com
, J -‘Ou ion' Pharmaceuticals, Inc.
S VWWW.0vationpharma.com
= ‘J\:IE)RD—-NatlonaI organization for Rare Disorders

- WWW.rarediseases.org



http://www.porphyriafoundation.com/
http://www.porphyria-europe.com/
http://www.ovationpharma.com/

