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Abstract — Variegate Porphyria (VP) is an autosomal dominasirder found worldwide but is rare in Italy. Indtstudy

we provide an overview of clinical, biochemical agenetic background of 33 ltalian VP patients dasgu in the last
fifteen years. About 70% of patients had experidnd@ical symptoms: 43.4% had photosensivity, 8 @€ate attacks and
47.8% both. Among the 33 patients, 14 differentatiahs were identified. Of these only 6 defectsehbeen previously
described in other countries and 8 are unique lgalveen identified for the first time in Italy. Twaf these, the ¢.851G>T
and the ¢.1013C>G, were found in two and four utedlfamilies respectively. No mutation has beemtbim homozygosis
and no significant correlation has been observedidsn specific clinical and biochemical manifestasi and the type of
mutation. In contrast, normal faecal protoporphyexcretion was high predictive of silent phenotyprmal urinary

excretion of PBG and ALA, predicted absence of neisoeral symptoms. This paper represents thedinstpilation of data
on genotype-phenotype relation in Italian patievits VP.
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Patients affected by VP are almost
INTRODUCTION universally heterozygous for genetic defects in
the PPOX gene (gene ID 5498) and usually
Variegate porphyria (VP; MIM 176200) is adisplay about 50% reduction in PPOX activity
low-penetrance, autosomal dominant disorddf-14.48) neverthelessrare cases of true
resulting from the partial deficiency of Nomozygotes —or compound heterozygotes
protoporphyrinogen oxidase (PPOX; EC 1.3.3.4{characterized by profound reduction of enzyme
the seventh enzyme of the heme biosynthetRCUVItY and more severe clinical pictures), have
pathway (4,27,31,43). PPOX is located on th@een reported. (23,26,30,32,44). A PPOX
intermembrane surface of the inner mitochondrigéficiency results in an overproduction and
membrane and catalyzes the six-electrdficreased urinary and Dbiliary ~excretion = of
oxidation of protoporphyrinogen X to porphyrins and porphyrin precursors: in patients
protoporphyrin X, in the penultimate step of¥ith VP, faecal excretions of copro- and
heme biosynthesis (7). protoporphyrin are usually elevated associated
with urinary excretions of delta-aminolevulinic
Abbreviations: VP, Variegate Porphyria;ALA, & acid (ALA), porphobilinogen (PBG), uro- and
aminolevulinic acid; PBG, Porphobilinogen; Copro, coproporphyrins. Moreover, plasma of patients
Coproporhyrins;  Uro,  Uroporphyrins;  Proto, ~with overt VP shows a characteristic

Protoporhyrins; PPOX, _Protoporphyrinogen  Oxidase; flygrescence spectrum with an emission peak at
TotPor, Total PorhyrinsPP, Protoporhyrins. 626 nm (6,35,53)
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The overproduction and the accumulation aferminal region, within residues 18-235, have
porphyrins and porphyrin precursors occuralso been identified (11). To date, more than 130
mainly in the liver, thus VP is classified as anutations in PPOX gene that are responsible for
hepatic porphyria and it resembles other acut¢P have been reported (50). These mutations are
porphyrias (18). As implied by its name, VP idighly heterogeneous including insertions,
characterized by a wide diversity of presentindeletions, splicing defects, missense and
clinical symptoms, ranging from none to severaonsense mutations. Moreover, no clear
skin photosensitivity, which, in turn, may occurcorrelation appears to exist between type of
alone or simultaneously with acute neuroviscerahutation and clinical manifestations.(56)he
crises. Cutaneous photosensitivity iglisease has worldwide distribution, but has an
characterized by skin fragility, erosions, blisterexceptionally high frequency in South Africa
and pigment changes in sun-exposed ared%:300), where the missense mutation R59W is
These symptoms result from light-inducedargely predominant (37). In Europe the disease
phototoxic reactions and tissue damages rare with the highest frequency in Finland
attributable to excess porphyrins that are presgt50.000) (53).
in plasma and/or skin. Except for solar radiation  Currently little is known about VP in Italy.
and mechanical trauma, no precipitating factorBhe disease has been a diagnostic enigma due to
responsible for inducing skin symptoms of VRts clinical and biochemical findings resembling
are known. Neurovisceral crises includehose observed both in acute and chronic
intermittent  attacks of abdominal pain,(cutaneous) porphyrias. The purpose of the
constipation, vomiting, hypertension, tachycardipresent work was to assess clinical, biochemical
and various central and peripheral nervousnd genetic aspects of VP in patients from 18
system manifestations (pain in the extremities alifferent Italian families, in order to provide
in the back, weakness that may progress toore insights about this disorder.
paresis). Acute attacks frequently result from
exposure to porphyrinogenic drugs, alcohol MATERIALS AND METHODS
ingestion, reduced calories intake due to fasting
or dieting, infections or endogenous changes mutients
sex-hormones balance. All of these factors are tAfterl glfl?r?ﬂed Consletntaacctqrditng todtf:ﬁel gcipd chi
known 10 stimulate here synthesis by inductioff21c%, 10 laie wiates peiens o eeihes
of S'am|_n0|eVUI_'n|C acid Synthas_e (ALA-S), peripheral blood in NaEDTA anticoagulant tubes were
thereby increasing the production of theaken. Fluorimetric scanning of porphyrins and pssaf
porphyrin precursors (ALA and PBG). hydroxyl-methyl-bilane synthase (HMBS) activity agsa

Skin symptoms usually arise in the secongere performed for all patients using plasma otheoid
féziction respectively. Genomic DNA was purified rfio

decade and in most cases are manifest; 4 .
. . . . . eripheral blood. Urine and fecal samples wereinbthfor
continuously until the fifth decade at which timey; A, PG and porphyrin assessment. In all patients

they may decline.Acute attacks are more biochemical assessments were performed in remigtiase
frequent during the second and fourth decadeb acute attack and never during overt cutaneous
and are rare before puberty. The disease is mérﬂénifestations. For this study the VP diagnosis mwade on

- - : . the presence of a genetic defect in the PPOX gene.
often clinically manifested more often in women
(18,28,29,31,41,46,55), although more than 50%uorometric scanning of plasma porphyrins
of the carriers of a mutation in the PPOX gene  Using a ND 3300 NanoDrop Fluorometer (NanoDrop
remain symptom-free throughout their lives (41).Technologies, Wilmington, DE USA)L2 of freshly-drawn
The human PPOX gene is located at plasma were excited with UV led (max=365 nrihe

e . fluorescence emission spectrum was analyzed bynswan
chromosome 1q22-23; it consists of 13 €XON%om 400 to 750 nm. Using a Perkin Elmer LS-5

one of which is a non-coding exon, and 1Ziminescence spectrometer (Perkin Elmer, Foster, Cify
introns for a total of about 6kb. THRPOXgene USA) 100 microliters of plasma was isolated anditeid
expression is under control of a single promotdye-fold in a 0.25 M potassium phosphate buffer §.7.

. he fluorescence emission spectrum was recordegebat
that lacks of the canonical TATA box, a propertg80 am and 700 nm with excitation at 405 nm.

common to housekeeping promoters (9,13,49). A -
single 1.8kb mRNA transcript encodes a proteifiBS activity assay

. . . . The PPOX activity was not measured since the
of 477 amino acids (8). The N-terminal 17 ammgnzyme localization makes the assay very diffictdt

acid segment of human PPOX is responsible f@erform. Therefore HMBS was assayed according to the

initial targeting to the mitochondrion (10,40,54)method of Meyer et al., with slight modificatior89. The

but also internal targeting signals outside the Npacked red cells (RBC) were lysed in 10 volumes of\0.1
Tris-HCI buffer, pH 8.0 containing 0.2% Triton X100he

80
Copyright© 2009C.M.B. Edition



Variegate Porphyria in Italy

enzyme reaction was performed at 37°Q orukbf lysate  for the first time in Italy. Two of these, the

in the presence of 0.2 ml of 0.1 mM Tris-HCI, pH &ud c.851G>T and the ¢.1013C>G, were found in
25l of 1 mM porphobilinogen (PBG). After incubationrfo o ;

1 h, the reaction was stopped by addition of 1 i@ two and fou_r unrelated families resp(_actlvely. The
trichloroacetic acid and the mixture centrifugedl@t000 x new mutations have _been submitted to the
g for 5 min. The supernatant's fluorescence emissioHuman Genome Mutation Database (HGMD), a
(excitation at 405 nm, emission at 655 nm) was meas core collection of molecular defects described
\(ngl)aai%eﬁgo;gjr%ﬁ)y?ﬁfc,e\r/véf:Z;geigzr' qu?nSéeLyrggé\rb worldwide (50). Table 1 summarizes both the

| (Porphyrin Products Inc, Logan, UT, USA) as staad _mUta,t',onS_ 'dentl_ﬂed in this study and th(_)se
The HMBS activity was expressed as pmoles ofdentified in previous works on other nine Italian

uroporphyrin formed per hour/mg haemoglobin (Hb) afamilies affected by VP.
37°C. Haemoglobin concentration was determined ey th
cyanmethemoglobin method (16). Clinical results

Urine and stool assessments The study group consisted of 47 subjects. Of
Urinary ALA and PBG were determined by ionthe 33 subjects with detected VP mutations (11
exchange chromatography using a double column fapecimale, 22 female, age 21 — 68 years), 23 were
kit (BIORAD laboratories, Munich, Germany). Urine a”dsymptomatic with 2 having experienced
feacal assessment of porphyrins were performed ByCH . | ¢ ttack 10 havi
techniques as previously descril{éd,33,34,47). neuro_wscera acute . _a_ acks, 'avmg
experienced photosensitivity and 11 experienced
DNA analysis _ ~ both symptoms. The 10 asymptomatic subjects
Genomlc DNA was isolated from _ blood_ with had never experienced any VP symptoms. The
Puregene kit (QIAGEN). The promoter, coding regami a4l frequency for skin symptoms (21/33) was
splice junctions of the PPOX gene were amplified b)é33 6 % d f ¢ ttacks (13/33) 39 3%
polymerase chain reaction (PCR) in five fragmentsni@rs -0 70, and 1or acute attacks ( ) .50,
are available on request from the authors). PCRiceact respectively. The remaining 14 subjects (8
were carried out with 0.2mM dNTPs, 1.5mM Mg@7mM  female and 6 male, age 18-65 years) were
Tris-HCI at pH8.8, 16mM (N),SO;, 0.01% Tween 20 and ye|atives and they were not carrier of PPOX gene

1U of DNA polymerase (Bioline, London, UK) in a fina mutation. The prevalence in acute symptoms was
volume of 5QL. The PCR conditions were: an initial ) P ymp

denaturation step at 94°C for 5 min followed by 20ae Si_gniﬁcantly prominent among female p_atients
94°C, 30sec at 59-65°C and 1min at 72°C for 30 cydlee. With 12/13 (92.3%) of the patients experiencing
PCR products were characterized by automated diregieurovisceral crises being female. Similar results

sgquencing on both strands using ABI PRISM 310 (Asgbli were found for cutaneous symptoms (19/21,
BioSystems, Foster City, CA, USA). The Completego 4% of cases). The median age of the patients
sequence of the gene is available in GenBank (PPOXY*- :

NC_000001.9:159402141-159407724). at the onset of acute symptoms was 32 years
(range 19— 51 years) and for skin symptoms 24

Statislt:i_ca'hm‘?th(’ds et 4 for th _ éears (range 13 — 52 years), respectively. For
ischer's exact test was used for the comparison . :
categorical variables. Continuous variables werdyasd ubjects over the age of 40, only one patient

using Mann-Whitney U-test, when two groups weréXperienced her first acute attack and only one
compared, or Kruskal —Wallis test, when more tham t patient experienced her first skin symptoms.
groups were compared simultaneously. Simple Ilagisti

regression was employed to evaluate the aSSOCiati‘Eﬂochemical results

between dichotomous outcome variables (eg occusrenc No diff h b ded in th
skin symptoms or acute symptoms) and covariates (e O ditierence has Dbeen recorded In e

mutation group and biochemical tests). StatisticafPuorometriC scanning of plasma porphyrins
calculations were performed with SPSS version {3RSS using the two different methods for the two
inc., Chicago, lllinois, USA). In statistical anallys p value different fluorimeters.
<0.05 was considered as significant. As expected, a high rate of symptomatic
RESULTS patients showed the typical plasma fluorescence
peak at 626nm (19). Only 1 patients (4.3%) did
Molecular results not show the peaﬁ.’he plasma fluorescence test
A total of 47 subjects composed of eighteehesum.S were 'negat'lve for al 1 0 (1.00%) VP
unrelated Italian patients (probands) and therputatlon carrler_W|th a negative history: for
relatives were studied. Se vsis of égmptoms and in 1 patient (1/2, 50%) who
. Sequence analysis of t

. . . perienced only neurovisceral symptoms. In
PPOX gene confirmed the molecular diagnosis gtients with only cutaneous symptoms and in

VP in 33 subjects. Among the 18 families, 1patients who experienced both kind of

different mutations were identified. Of these onlyé motoms. the plasma fluorescence test results
6 defects have been previously described in oth er(fpositive in EOO% of the cases

countries and 8 are unique having been identified
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Table 1: Reported mutations in the Variegate Porphyia in Italy

Mutation Exon Protein or RNA defect Cases First report Ref.
In this study

c.121delG 3 p.Gly41SerfsX27 2 (4.3%) Italy (45)
c.218 T>C 3 p.Leu73Pro 2 (4.3%) UK (56)
¢.306_307insC 4 p.Cys103ArgfsX41 3 (6.4%) Italy (36)
c.416 G>A 5 p.Gly139Asp 2 (4.3%) Italy 2
c.419 420delAA 5 p.Lys140ArgfsX3 1(2.1%) Italy (5)
c.503 G>A 6 p.Arg168His 2 (4.3%) Germany (21)
c.532 G>C 6 p.Leul78Val 2 (4.3%) Argentina (12)
€.694 G>C 7 p.Gly232Arg 1(2.1%) France (15)
€.745_746insC 7 p.Val249AlafsX32 1(2.1%) France (56)
c.851 G>T 8 p.Ser284lle 7 (14.9%) Italy (36)
€.1013 C>G 10 p.Ser338X 7 (14.%) Italy (36)
€.1082_1083insC 10 p.Gly362TrpfsX19 1(2.1%) UK )(56
€.1190C>A 11 p.Ala397Asp 1(2.1%) Italy 3)
€.1353T>G 13 p.Tyrd51X 1(2.1%) Italy (1)
In previous study
c.384G>A 5 p.Trpl28X 1 Italy (5)
c.419 420delAA 5 p.Lys140ArgfsX3 1 Italy (5)
€.1098+2 T>G Ilvs10 r.spl? 1 Italy (5)
€.1291+1G>C Ivs12 r.spl? 1 USA (22)
€.694 G>C 7 p.Gly232Arg 2 France (15)
€.745_746insC 7 p.Val249AlafsX32 1 France (56)
c.795delA 7 p.Glu265GIlufsX8 1 Italy (5)
C.848T>A 8 p.lle283Asn 1 Italy (5)

HMBS activity was significantly lower in during the remission phase (absence of
carriers of VP mutations (n= 33) than in relativeseurovisceral and/or cutaneous active lesions).
who were not carriers of mutations (n=14) (87.51 In symptomatic patients urinary ALA and

+ 21.2 % vs. 100.8t11.1 9%, respectivelyPBG showed a high prevalence (7/9, 78%) of
p=.008). Within VP mutation carriers, novery significant increase (from two to three fold
significant difference was observed amongigher than normal, and with PBG increase
symptomatic patients (n=23) and theigreater than ALA increase) where measured
asymptomatic relatives (n=10) (82.93+18.22 %uring an acute neurovisceral attack; ALA and
vs. 98.2+24.5%, respectively, p=.054). WithirPBG remained mildly elevated (slightly higher
the symptomatic group, no significant differencéhan reference values) during remission phase
was observed between patients with cutaneoasly in about 80% of patients. Patients with
signs only (n=10) with respect to patients witltutaneous symptoms exhibited a great variability
neurovisceral crises (n=13) (87.27+19.13 vsn ALA and PBG urinary excretion, even in the
78.76+£14.13, respectively, p=.249Yable 2 presence of overt cutaneous lesions (data not
presents the biochemical and clinical features showed), and only 25% had elevated ALA and
the subjects. Values are means of at least threBG (at least one fold more than the reference
different determinations that were all madealue) levels during acute exacerbation of
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Table 2 Biochemical features of considered patients

VP Mutation Carriers Controls
(n=14)
All Symptomatic Asymptomatic 1 2
(n=33) (n=23) (n=10) P
Urinary ALA 6.85:2.83 7.76+2.64  4.75:2.11  2.44¥0.99 .000 .002
mg/g creatinine (r.v. <5)
Urinary PBG 5.77+3.63 7.03x3.57 2.9+1.61 1.25+0.55 .000000
mg/g creatinine (r.v. < 2)
Urinary total Porphyrins 7024672 893+727 262+91.5 53.7£12.8 .00000
mg/g creatinine (r.v . < 100)
Urinary Coproporhyrins 354+373 437+421 181+59.8 52.1+20.2 .00001
mg/g creatinine (r.v . < 100)
Urinary Uroporhyrins 116+85.7 139+92.9 62.8+20.9 14.2+6.21 .00005
mg/g creatinine (r.v . < 100)
Fecal total Porphyrins 707+610 8641674 347+79.8 63.8+18.5 .00001
Ha/g of dry weight (r.v . < 100)
Fecal Coproporphyrins 1781207 2124240 100+51.2 21.8£19.1 .00MNs
Ha/g of dry weight (r.v.< 5qug/g)
Faecal Protoporphyrins 205:345  274%395 45128 17.845.54 0011

Ha/g of dry weight (r.v.< 30ug/g)

Values are mean of at least three different assassrall performed during remission phase of disegs Controls vs.
Carriers (All); = Symptomatic vs. Asymptomatic
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Table 3 Correlation between genetic, biochemical andinical parameters

Mutation Urinary Fecal Symptoms

ALA/PBG/PorTot/Uro/Copro PorTot/Copro/Proto C/NV/B/A

c.121delG (n=2) 2121171112 21212 2/0/0
€.218 T>C (n=2) 1/2/1212/2 1/1/1 0/0/1
€.306_307insC (n=3) 3/3/3/3/3 3/3/3 0/2I11
€.416 G>A (n=2) 212121212 2/1/2 o/arl
€.419_420 delAA (=1) 1/1/1/1/0 1/0/1 1/0/0
€.503 G>A (n=2) 212121212 21212 1/0/0
€.532 G>C (n=2) 212121212 21212 1/0/0
€.694 G>C (n=1) 1/1/1/1/1 1/1/1 0/0/0
€.745_746insC (n=1) 1/1/1/1/1 1/1/1 o/aro
€.851 G>T (n=7) 314171717 71715 2/0/14
€.1013 C>G (n=7) 416171716 71717 3/0/3
€.1082_1083insC (n=1) 1/1/1/1/1 1/1/1 0/0/0
€.1190C>A (n=1) 1/1/1/1/1 1/1/1 0/0/0
€.1353T>G (n=1) 1/1/1/1/1 1/1/1 0/0/0

The numbers indicate, for each correspondent noutati PPOX gene, the number of patients with atére. higher than
reference value, see table 2) wurinary or faecal cHimical parameter (ALA=d-aminolevulinic acid;
PBG=Porphobilinogen; PorTot=Total Porphyrins; Coprop®@porhyrins; Uro=Uroporphyrins; Proto=Protoporimg)i or
the number of patients with clinical symptoms (Csontutaneous; NV= neurovisceral; B=both (NV+C);
A=asymptomatic). In bold 8 mutation observed onlytaly are indicated.

cutaneous symptoms. Nevertheless, even withikLA and PBG urinary excretion (together) were
this group (cutaneous symptoms only) we founsignificantly associated with the absence of
a high prevalence of patients with urinary ALAneurovisceral crisis history (OR= 4.56, 95% C.I.
and PBG levels elevated significantly abové.23+78.5, p=.014).

reference values. This was even true for subjects

during the remission phase of diseases (moTable 4. Association between different positive testand

than 60%). presence of symptomatic disease
OR (95% CI) p
Genotype-phenotype relationship
Table 3 contains the summary of theUrinary ALA 15.7 (2.31+107) .005
biochemical (as number of patient with increase
in urinary porphyrins and/or  porphyrin Urinary PBG 9.42 (.841+105) .069

precursors) and clinical data (history of

cutaneous, neuro-visceral, or both) with respettrinary

to the wunderlying identified PPOX geneCoproporhyrins
mutation. Table 4 presents data showing the

association between individual biochemicaUrinary Uroporhyrins  3.21 (1.53+121.7) .015
parameters (presence of a positive test) and the

symptomatic state (cutaneous, neurovisceral, Becal .

both). Due to the small sample it was no€oproporphyrins 4.52(1.12+56.8) .012
possible to perform a similar test for each kind of

subgroup of symptomatic diseasd~aecal 5.50 (1.41:78.1) 003
(neurovisceral/cutaneous only), nor &rotoporphyrins ' ' ’ '
multivariate analysis. Normal fecal protoporhyrin

2.44 (1.37+43.7) .025

excretion (< 50 pg/g dry weight) was Due tothe small sample size it was not possibfgetform a
significantly associated to a symptom free statfgnilar test for each kind of subgroup of symptdmat
(OR=3.44, 95% Cl 2.5:84.2, p=.002); normaijlsease (neurovisceral / cutaneous only).
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DISCUSSION those with each of these manifestations 8.7%
(neurovisceral only) and 43.4% (cutaneous only).
Herein we summarized the results off hisis in contrast with previous studies where 79

clinical, biochemical and molecular assessmen®d 77% of symptomatic patients experienced
from 18 Italian families affected by Variegate€ither photosensitivity or acute attacks, but not
Porphyria. While previous studies have focusdPth (17,56). We have observed that the
more specifically upon genetic issues (5) theccurrence of acute attacks has decreased
current work represents the first compilation ofarkedly during the last fifteen years, as well
data relating VP genotype to phenotype in Ital(€ven in a less extent) for skin symptoms. The
In this study among 18 families, 14 differendecrease has been most prominent in males. This
mutations were identified. Although most ofsuggests that different pathogenetic factors,
mutations are family-specific, only 2 defectdncluding hormonal factors, are important in the
(c.851G>T and the ¢.1013C>G) were found iflevelopment of skin symptoms and acute attacks.
two and four unrelated families respectivelyln our data symptomatic patients had a high
These data, while limited, strongly suggest thi@cidence of elevated plasma fluorescence. The
absence of any predominating VP mutation ifPecificity of these tests in symptom-free
ltaly. This heterogeneity of genetic defects ifdividuals was also very high (about 100%).
typ|Ca| for what has been observed in othe-FhiS results support the theory that the Sevelfityo
countries with the notable exceptions of variega@/mptoms (especially cutaneous symptoms) is
porphyria in South Africa (37) and acutelikely to depend on the permanent circulating
intermittent porphyria in northern Sweden (20)levels of porphyrins (41) and they confirm this
where particular mutation have been transmittedimple and inexpensive screening method as a
over generations from single founders. Théepecific marker for symptomatic VP patients.
genetic heterogeneity is reflected in the sorf@ur fluorometric screening results, however,
involves also the kind of mutations found. Inesult from a relatively small sample size and
fact, missense, nonsense, small deletionicluded no children carrying the genetic defect
insertions and splicing junction mutations havéb,25,35).
been identified without a prevalence of any The responsible enzyme activity (PPOX)
single type. The data presented herein also di¢gs not measured since the enzyme localization
not reveal any evidence of specific hot spots. THeakes the assay very difficult to perform.
majority of exons have been involved withoutl herefore HMBS was assayed according to the
distinction with a slight exception for exons gmethod of Meyer et al. As anticipated, HMBS
and 7. Out of a total of 19 reported mutations iActivity was significantly lower in carriers of VP
ltaly (summarized in Table 1), 12 have beefwutations than in tested relatives who were not
identified for the first time in our country, thuscarriers of any VP mutation. Interestingly, within
they could be restricted to the Italian populationyP mutation carriers, no significant difference
while 7 have been found in other countries. ~ Was observed among symptomatic patients and
In this study the sequence analysis of théeir asymptomatic relatives. This enzymatic
PPOX gene confirmed the molecular diagnosis éeduction could explain the high level of ALA
VP in 33 of 47 analyzed subjects. Our seriegnd PBG precursors in patients compared to
includes both carriers of PPOX mutation with &ormal subjects (Table2).
history positive for VP-related Symptomsln the current StUdy we attempted to find a
(69.7%) (patients) and subject carriers of PPOS€enotype-phenotype correlation by evaluating the
mutation without a history of VP-relatedbiochemical parameters of patients not
symptoms (carriers with normal phenotypegxperiencing the acute phases of the disease in an
(30.3%). The proportion of patients with acut&ffort to identify possible significant predictors
attacks (39.4%) is similar to that observed iRf disease severity and of disease type
some extensive family studies, where up to 384gutaneous, neurovisceral or both).
of patients had experienced acute attacks. Th#fortunately, according to disease’s name, even
frequency of photosensitivity (63.6%) is alsgur data showed “variegate” results.
quite similar to that reported previously in South ~ No mutation has been found in homozygosis
Africa and France (about 65-70%) (17,56). Sincand no significant correlation has been observed
47.8 % of symptomatic patients suffered botRetween specific clinical manifestations and the
photosensitivity and acute attacks, thefype of mutation. In four patients carrying the
represented the majority of our patients, beinggme ¢.1013C>G mutation, 1 experienced only

85
Copyright© 2009C.M.B. Edition



DI PIERRO Eet al.

photosensitivity, 1 only neurological symptomsvas small, these preliminary data show many

and the 2 both clinical manifestations. results similar to those reported in other studies
Urinary and faecal excretions of porphyrin®of genotype-phenotype relationship in VP (41) in

in remission phases differed significantlyterm of phenotype prediction. Additional studies

between symptomatic and asymptomatic groupill needed to reach sample sizes sufficient to

being significantly lower in the latter groupsatisfy all statistical assumptions and hence to

(Table 3). This is in distinction from others (55)btain more complete results whose inference

no significant difference between values fronshould be able to build prognostic models for

different mutations (data not shown). These datdinical aspects of this disease based on the

result may be explained by the fact that in margssociation of different variables.

cases the sample size was insufficient to carry

out a significant comparison; moreover, within REFERENCES

the more represented mutation (c.851 G>T and

€.1013 C>G, see Table 1 and 2), about half af ausenda, S., Di Pierro, E., Besana, V., Brancaleoni,

patients were asymptomatic. On the other hand.and Cappellini, M. D. Gene Symbol: PPOX. Disease:

it is well known that environmental influenceg?orphyria, Variegatddum. Genet2008,123: 109.

. Ausenda, S., Di Pierro, E., Brancaleoni, V., Besana,
and of other metabolic gene(s) (at presently n@tand Cappellini, M. D. Novel Human Pathological
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