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SYNOPSIS

This review discusses the clinical pharmacology and biopharmaceutics related issues
presented in the NDA submission by Therakos, Inc. in support of Uvadex Sterile
Solution for use with the UVAR Photopheresis System. Uvadex is indicated in the
palliative treatment of the skin manifestation of cutaneous T-cell Lymphoma (CTCL) in
patients who have been unresponsive to other forms of treatment. No new
pharmacokinetic studies have been conducted to support this NDA. The sponsor
submitted published reports of the human pharmacokinetics and bioavailability of orally
and intravenously administered Methoxsalen, active component of Uvadex sterile
solution.

Methoxsalen is currently given orally two hours before photopheresis. The current

~ treatment requires achieving a minimum of 50 ng/mL Methoxsalen blood concentration

for effective treatment of CTCL patients. Uvadex will provide a concentration of 270
ng/mL of Methoxsalen in the photoactivation bag and subsequently to the 240 mL of
leukocyte-enriched buffy coat. This procedure will avoid exposure variation associated
with variable oral absorption of Methoxsalen.

 The sponsor estimated an 86% reduction in the serum plasma levels of methoxsalen

via the proposed route compared to the oral route of treatment. In the summary the
sponsor also mentioned that the mean patient plasma level 30 minutes post-reinfusion
of photoactivated buffy coat was 22.6 ng/mL. Reanalysis of the data by the reviewer
shows that the mean concentrations of Methoxsalen 30 minutes post-reinfusion on
treatment day 1 and treatment day 2 were 34.3 and 28 ng/mL, respectively. Therefore,
Uvadex provides lower systemic exposure to Methoxsalen compared to orally
administered Methoxsalen currently used for treatment of CTCL patients.




BACKGROUND

Methoxsalen (8-methoxypsoralen) is a member of the group of compounds known as
psoralens or furocoumarins. Methoxsalen is a naturally occurring compound that is
present in many plants, including food plants such as citrus, parsley, celery and figs.
The pharmaceutical product available in the United States is a synthetic compound with
the chemical name 8-methoxy-7H-furo(3,2-g)(1)bezopyran-7-one. Methoxsalen is a
photosensitizing agent, which preferentially accumulates in epidermal cells.

Methoxsalen is usually used in combination with ultraviolet light activation, a treatment
known as PUVA (psoralen plus ultraviolet light A). Upon photoactivation, Methoxsalen
forms covalent bonds with DNA in the nucleated cells leading to the inhibition of DNA
synthesis, cell division, and cell viability over several days. - : ‘

Methoxsalen (8-MOP, ICN; NDAs 09-048, 1 8-660) is approved in the United States for
oral use in the treatment of severe, recalcitrant psoriasis, for repigmentation of
idiopathic vitiligo, and for the treatment of skin manifestations of cutaneous T-cell
lymphoma (CTCL). Treatment of psoriasis and vitiligo are approved as PUVA (psoralen
plus ultraviolet light A). Treatment of CTCL is currently approved under a Premarket
Approval Application (PMA P860003) as photopheresis. Photopheresis is the collection
and exposure of extracorporeally circulating leukocyte-enriched blood to long-wave
ultraviolet (UVA) energy in the presence of the photoactive drug.

UVADEX is developed for extracorporeal use in conjunction with the UVAR
photopheresis system. This new dosage form should permit the delivery of a
standardized concentration of Methoxsalen directly to the extracorporeal blood volume.
Systemic exposure to Methoxsalen will be reduced, thus reducing or potentially
eliminating the side effects of nausea and sunlight sensitivity. UVADEX sterile solution
is indicated for use with the UVAR Photopheresis System in the palliative treatment of

- the skin manifestations of cutaneous T-cell lymphoma in patients who have been

unresponsive to other forms of treatment.

item 6 (Human Phamacokinetics and Biopharmaceutics Section) of the NDA contains
11 publications, five of which are listed in the Appendix. These five studies evaluated
the pharmacokinetics and metabolism of Methoxsalen. One of these studies
investigated the pharmacokinetics and distribution of Methoxsalen following intravenous
administration. The other four studies compared the pharmacokinetics and distribution
of Methoxsalen following administration as tablets, capsules, or oral solutions. One
study compared tissue levels of Methoxsalen to those determined in plasma.
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UVAR Photopheresis Procedure

The phases of a photopheresis treatment with the UVAR Photopreresis System include
the following steps.

(a) Collection of leukocyte-enriched blood: In six cycles of blood withdrawal, whole
blood is centrifuged and separated. In each cycle of separation plasma (volume
determined by the operator) and buffy coat (40mL) are saved. The red cells and all
additional plasma are reinfused to the patient before beginning the next collection cycle.
In the six collection phases, 300mL of plasma and 240mL of buffy coat are collected.

(b) Photoactivation: The photoactivation of the leukocyte-enriched blood within the-
photoactivation circuit begins during the buffy coal collection of the first collection cycle.
10mL of Uvadex (20 pg/mL) is injected directly into the photoactivation bag during the
buffy coat collection in the first cycle. At the end of six cycles, 200 pg of psoralen is
mixed with 740mL of total volume (300mL of plasma, 240mL of buffy coat, and 200 mL
of saline) providing psoralen concentration of 270 ng/mL in the photoactivation bag.
After the specified 740mL are reached in the bag, photoactivation continues for an
additional 1.5 hours of UVA irradiation.

(c) Reinfusion: Following the photoactivation period, the total volume is reinfused by

gravity. Recommended time for the reinfusion of the leukocyte-enriched blood is 30 to
45 minutes.

Current Procedure

Methoxsalen is currently approved for oral use in the treatment of severe, recalcitrant

~ psoriasis, for repigmentation of idiopathic vitiligo, and for the palliative treatment of skin

manifestations of cutaneous T-cell lymphomas (CTCL). Treatment of CTCL is
approved under a Premarket Approval Application (PMA P860003) as photopheresis.
In the treatment of CTCL, Methoxsalen is ingested orally two hours before
photopheresis. The recommended oral dose is 0.6 mg /kg. Extracorporeally circulating
leukocyte-enriched blood is exposed to long-wave ultraviolet (UVA) radiation. Upon
photoactivation, the leukocyte-enriched blood is reinfused in the systemic circulation.

Advantage of the Proposed Procedure

The effectiveness of the photopheresis for CTCL depends upon achieving a minimum
effective blood concentration of at least 50 ng/mL following oral administration of
Methoxsalen. High inter-subject and intra-subject variability after oral administration

result in unpredictable exposure of the leukocytes to the drug which in turn ‘may
3




compromise with the effectiveness of the therapy. However, this is not proven. The
peak plasma concentrations in 18 psoriatic patients after oral administration of 0.6
mg/kg methoxsalen ranged from 41 to 319 ng/mL on day 1 of the treatment. Uvadex
treatment of leukocyte-enriched buffy coat reduces differential exposure due to highly
variable Methoxsalen oral pharmacokinetics. Systemic exposure to Methoxsalen is
reduced avoiding toxicity associated with oral administration of the drug.

Pharmacokinetic Studies

No new pharmacokinetic studies have been conducted to support this new drug
application. The sponsor has provided -published reports of the human '
pharmacokinetics and bioavailability of orally and intravenously administered
Methoxsalen.  The minimum blood concentration of methoxsalen for effective
photopheresis is 50 ng/mL. The mean plasma level of methoxsalen after oral
methoxsalen administration at the recommended dose in CTCL patients was 102 x
ng/mL, with a maximum level of 327 ng/mL. Methoxsalen levels in the photoactivation
bag obtained during the clinical trial had a mean concentration of 203 ng/mL. The
sponsor in the March 26, 1998 Amendment to the original NDA submission mentioned
that 754 (30 minutes post-reinfusion) serum samples were evaluated for levels of
Methoxsalen. The mean Uvadex level for these serum samples was 22.6 ng/mL. The *
reviewer reanalyzed the data. Seventeen percent (67/397) and 18% (65/364) of the
samples analyzed for Treatment Day 1 and Treatment Day 2 had detectable levels of
methoxsalen. The average serum methoxsalen concentrations on Day 1 and Day 2
were 38.4 and 28.0 ng/mL in samples with detectable levels. The validated ‘
assay had a lower limit of quantitation of 10 ng/mL. Therefore, Uvadex provides
minimum systemic exposure to methoxsalen likely reducing the systemic toxicity
associated with the oral administration of methoxsalen. '

Labeling Comments

1. On page 2, first paragraph in the “Clinical Pharmacology” section, the statement

Should be replaced as follows:




Interpatient variability is high; however, the cited paper does not specify the 18-fold
difference in inter-patient variability as stated in the label by the sponsor. Reviewer's
assessment shows a 6 to 15 fold interpatient variability in peak plasma concentration in
a cited article titled “ Intraindividual and interindividual variability in 8-methoxypsoralen
kinetics and effect in psoriatic patients” published in Clin. Pharmacol. Ther., July, 1983.

2. On page 3, the last paragraph in the “Clinical Pharmacology” section, the statement

Should be replaced with the following statement,

The statement is based on the information provided in the NDA submission (Vol. 1.11,
page 000194).

Recommendation

This review supports-the approval of the NDA from the Clinical Pharmacology and
Biopharmaceutics perspective. The Clinical Pharmacology and Biopharmaceutics
information provided in the NDA submission fulfils the requirement of the Office of
Clinical Pharmacology and Biopharmaceutics. The labeling comments should be
incorporated in the package insert. '
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lntraindividual and interindividual variability in
8-methoxypsoralen kinetics and effect in psoriatic patients

Our purpose was 1o investigate the origin of intraindividual variarion in comparison with
interindividual variation of 8-methoxypsoraien (8-MOP; kinetics in different body fluids. The
clinical test in therapy with psoralens and ultravioler A (PUVA), expressed as the minimal
Phototoxic dose (MPD), was performed 10 esiablish a possible connection berween biologic
effect and kinetics of 8-MOP. The MPD and 8-MOP kinetics in serum and suction blister fluid.
(sbf) were determined in 18 psoriatic patients on PUVA therapy in 4 test days spread over g
7-mo period. Evidence showed that interindividuol fluctuations are caused by differences in
intrinsic clearance (Cl). Interindividual variations are large in comparison with intraindividual
variations. A correlation was found among maximal serum concenrrations, Cls, MPDs, ard
concentrations in sbf. In clinical practice the maximal serum concensration, determined in blood
samples taken at 1, 2, and 3 hr afier 8-MOP ingestion, is indicative of the rase of 8-MOP
metabolism and thus of the biologic effect in the parient,

Marja J. Herfst, M.D., and Frederik A. De Woltt, Ph.D. Leiden, The Netheriands
Departmens of Dermatology and Laboratory of Toxicology, University Hospital

Therapy with psoralens and ultraviolet A
(PUVA), i.e., irradiation of patients with
long-wave ultraviolet light (UVA) 2 br after oral
8-methoxypsoralen (8-MOP), has been nsed
since 1974° for psoriasis and other dermatoses
and is one of the most effective treatments for
psoriasis vulgaris. The clearing phase of this
treatment is beneficial in about 80% to 90% of
patients.?- M-8, 20. 31 This guoness rate sppears
to be independent of the wide range of interin-
dividual variations of 8-MOP concentrations in
blood.’- 8. 22 : .

Our purpose in this prospective study was to
investigate intraindividual variations in com-

Supported by Pracvesticsoads Grast No. 25343
Raceived for peblication Oct. 5, 1962: sccepsod Jan, 12, 1983,
Raprint requeses 1o: N.&.F.A.&Wdﬁ.hhu-ryﬂ
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parison with interindividual variations of 8-MOP
concentrations in serum and to find out whether
mu!tsofthecﬁnicalwct.expressednﬂzmin-
imal phototoxic dose (MPD),® correlated with
these variations. We designed a longitudinal
stwdy . in which all patients took methoxsalen
nbletsoftheumebm:hnumbenoevaluate
possible intraindividual changes in 8-MOP
serum levels in the course of time. Interstitial
fluid concentrations of 8-MOP pear the epi-
dermis, representad by concentrations in suc-
tion blister fluid (sbf),% 12 13 B were deter.
mined to see whether there was a relationship
among these concentrations, the serum levels,
and the MPD.

Methods
Our subjects were 20 psoriatic patients who
agreed to take PUVA therapy for the first time.
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118 Herfst and 'De Wolff

Abbreviations used
AUC: Area under the serum concentration/ *
time curve, calculated by the
trapezoidal method up to $ hr
(AUC,,) and extrapolated to infinity

(AUC,.. = % where C, is

the observed plasma concentration at
the last sampling time, i.c.. $ he).
B: Raie constant of elimination,
calculated as the slope of the last
lincar phase of & In serum
concentration~time plot.
CL: lntrinsic clesrance, 1 = Almic
S ( ). ;
Cax: Maximal serum concentration of
8-MOP (ng/ml) after drug intake.
Cae:  Concentration of 8-MOP (ag/ml) in
suction blister fluid. SRR
8-MOP:  8-Methoxypsoralen.
MPD: - Minimal phototoxic dose (J/em?).
PUVA:  Psoralens with ultraviolet A.
sbf: “Suction blister fiuid,
taae:  Time of maximal serum concentration
after drug intake (hr).

t%: Half-life of elimination: t% = %
(min).
. Vd:' Relative volume of distribution in

SR -
11k Ve = B oty weigh

Patients on long-term medication, including
oral contraceptives, were excluded, and those
whohadmmnodacrmediuﬁondmingme
study were dropped. Patients who developed an
intercurrent disease or failed to receive PUVA
treatment more than once were also .
All panticipants had to conform to the rules of
the PUVA trestment ¢ _ ,
On3daysdmingmeﬁrstmomhofdmpy3
experiments were performed, i.c., on the first
day, 3 days later, and | mo after the start (the
twelfth or thineenth treatment session). On the
daybefonmhexpaimmmepuientswm
not permitted to eat after 8 .M. but could drink
water or tea without milk. On the day of the
experiment, fluid intake was unlimited; how-
ever, coffee, cocoa, and milk (or milk products)
were prohibited. Food was not allowed except
as indicated until the tests were completed. The

Cln. PRarmocol. Ther,
Juiv 1983

patients took 10-mg methoxsalen tablets (Mel-
adinine, Basotherm GmbH:; charge No. 7004)

- 0.5 10 0.7 mg/kg body weight, with a glass of

water on an empty stomach, followed by a slice
of bread spread with jam. Two hours later tests
to determine the MPD were performed at a le-
sion-free site on one of the buttocks according
to the principles of phototesting in photochemo-
therapy.®™ The doses were 1.5,2,4.5,7. and 9

J/em.® At 30-min intervals starting just before . .

8-MOP intake, blood was collected for § hr
through a butterfly cannula inserted into an am
vein. Three hours after the start, patients ate

. two slices of bread with jam.
‘I'lueedayslaterﬂummcedumwasfol-‘-.
lowedexcepttbnaﬁe:ﬂrsecondMPDw

(the first having been read by then), all three test

'mwerecovemdmdmeﬁmmta]bodyi-

radiation was applied on the basis of the results
ofﬂ:eﬁmMPDmst.m:econdmtwasmad3
days later. From then on, irradiation was per-
formed three times a week: and the area that
was 10 be tested a month later was covered.

Aﬁaamoudtthewnepmdurc was fol-
lowed except that suction blisters were drawn
during the first 2 hr after 8-MOP intake. Two
round Plexiglas boxes (4 cm in diameter) were
used for this purpose. Each was provided with
seven round holes (0.5 cm in diameter) con-
nected with a vacuum pump providing a pres-
sure of 200 mm Hg below atmospheric pres-
sure.® ® Just before the last MPD test the first
sample of sbf was collected with a Mantoux
needle attached to a I-ml syringe. The second
sample, and if possible a third and fourth, were
drawn 3, 4, and 5 hr later (seven blisters yield-
ing approximately 0.5 ml). After the third MPD
test a normal PUVA treatment was given, and
the test was read 3 days later.

A fourth 8-MOP serum curve was obtained
for 15 of these 20 patients between 2 and 6 mo
after the clearing phase while the patients were
on maintenance PUVA therapy (one irradiation
every 14 days). The same procedure was fol-
loweduond:eothertwdaysexccptdmme
MPD was not determined nor sbf drawn: only
theusualixndiamnwasperfomed. For de-
termination of 8-MOP in serum (1 ml) and sbf
(0.2 ml) an HPLC method was developed (de-
scribed elsewhere?).

000222
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Results

One of the 20 patients admitted to the trial
decided to stop PUVA therapy, and several
blood sampies from another patient were lost.
Before test 4 three other patients stopped PUVA
therapy, one moved away (No. 8), one had to
stop because of *‘terrible itching** (No. 13), and
the third had no clearing of the psoriasis lesions
during the initial treatment (No. 9).

Kinetics of 8-MOP in serum. In Table I ki-
netic data of the remaining 18 patients are
given. The time of maximal serum concentrs-
tion after drug intake (to,,) averages between
1.5 and 1.8 br on the 4 test days. There is no
significant difference in mean tp,, among test
days 1 to 4. Mean maximal serum concentration
(Casx) after oral intake of 0.6 = 0.06 mg
8-MOP/kg (mean = SD) on the 4 test days (1
to 4) is in the range of 155 to 176 ng/ml. There
are intraindividual fluctustions in C,,,, but
these are minor in comparison with the variations
of Cuux among patients. Some patients have a
consistently low Co,y On the 4 test days; others
are constantly at a high level. ,

Mean AUC values on the 4 test days range
between 420 and 551 ng - hr/ml! and do not
differ significantly. Intraindividually the AUC
values vary, but this fluctuation is small in
comparison with the variation among patients.
Mean t¥% values on days 1 to 4 range between
61:nd77minlnddonotshowasigniﬁmt
difference. Intraindividual and interindividual
variations are relatively large.

Table 11 shows the intrinsic clearance (CHon
test days 1 to 4 with individual means and the
means per test day of all 18 patients. Means per
test day do not differ significantly, but mean Cl
values per patient vary greatly. In this table the
values of the relative volume of distribution
(Vd) are also presented. The correlations be.

tween the different kinetic parameters are found -

in Table M. There is a positive relationship

among C,,,,, AUC, and Q1. C1 seems to deter-

mine the beight of C,,,, and the AUC.
Kinetics of 8-MOP in sbf. Tabke IV shows

8-MOP concentrations in sbf on the third test

day (1 mo afier starting PUVA therapy) and
means per individual of these levels at 210 5 hr.
The sbf concentrations are lower than corre-
$ponding serum levels and do not fluctuate over

Methoxypsoralen kinetics in psoriatic patients 119

the 3-hr period in which they were measured as
much as the 8-MOP serum concentrations.
Concentration of 8-MOP (ng/ml) in sbf (C,y) is -
30% = 13.7% (mean = SD; n = 16) of Caoax-
The number of patients for the statistical calcy-
lations of the sbf data is 16. Suction failed in
patient 7 because of loss of vacuum. Patient |
had an erythrodermatous skin, which made the
MPD test difficult to evaluate, and the suction
blisters were on infimed skin. Therefore high

sbf-8-MOP concentrations (Table 1V) are en- -

countered in this patient with low Cp,,, low
AUC, and a high Cl (Tables I and II). For this
reason patient 1 was not included in the statisti-

: w;m!ysisofsbfmdMPde.Formooﬂm

patients (Nos. 2 and 5) only one sbf sample
could be drawn. Table IIl shows that the mean
of the C, &t 2 and 3 hr correlates with the
serum Cy,, of the third test.
Relationship between 8-MOP kinetics and
effect. Table IV shows the MPD for tests 1 to 3
during the first month of the experiment as well

as the mean value for the three tests. In-

traindividual MPDs were remarkably constant
in most patients during the first month with

* some exceptions. The skin types in Table IV are

classified according to Wolff™; no comrelation
could be found between skin type and C,,, or
MPD in this material. A correlation (Table II)
isfoundbcrweencmamuxr)mdMPD,.
Good correlations are also found between
MPD,.,I.ndC.mqm’Cl,...

Discussion

No significant difference was found among
test days 1 to 4 for all the mean kinetic parame-
ters used, such as ty,,, Cuyes AUC, ¢4 and C1.
Comparison of the interindividual kinetic data
presented in Tables I, I, and IV, however,
shows patients with a constantly high C,,.,
AUC, and Cuy, a comresponding low Cl and
MPD, and vice versa. This interindividual vari-
ability is in accord with other reports.’”- 3 With
the exception of patients § and 15, the in-
traindividual differences in C,, gererally vary
0o more than 200%.

From the significant relationship among C,,,.
AUC, and t% on the one hand, and Cl on the
other (Table III), it may be concluded that the
C]of&-MOP.whichisameasmom)clctivityb
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120  Herfst and De Wolff
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. N Julv 198}
( ' Table L. Individual kinetic data on the 8-MOP levels in serum on 4* test davs during
( PUVA therapy -
. Lmay (hr) Car (Ngiml)
Pauem —
No. 1 2 3 4 1 2 3 4 Mean
1 1.5 1.5 2.0 3.0 60 98 115 86 90
2 1.5 2.0 4.0 2.0 228 09 1 297 253
3 2.5 1.0 1.5 1.5 95 221 213 264 198
4 2.0 15 2.0 1.5 203 288 290 258 260
5 15 1.0 2.0 2.0 66 51 109 24 62
6 1.0 2.5 1.0 1.5 74 58 119 . 84 84
7 1.0 2.0 1.5 1.0 290 193 264 360 n
8 0.5 1.0 1.5 -— 4] 86 57 - 61
] 0.5 1.0 3.0 - 318 168 200 - 29
10 2.5 3.0 1.5 2.5 132 1 176 135 155
11 2.0 3.0 3.0 2.0 258 23] 266 217 243
12 1.0 1.5 1.5 1.5 319 an 222 258 277
13 as L] 1.0 - 137 230 261 - 209
14 15 1.0 1.0 1.5 .v) 155 145 135 129
15 1.5 1.0 1.5 1.5 I 65 24 151 3
16 1.0 0.5 0.5 1.0 170 260 157 212- 200
17 0.5 2.0 1.5 2.5 210 120 215 133 170
18 2.0 1.0 2.5 1.0 41 60 80 32 53
Mean 1.5 1.5 1.8 1.7 155 m 172 176
sb 0.7 on 0.86 0.59 9 90 T 9
n 18 18 18 15 18 18 18 15

'Pdal.'..dl!m.d-:hy:-l&.

Table 1. Intrinsic Cl and relasive Vd

- per patient
Cl (likr)

Pasiens , vd
No. | 1 3 | € | Mean | (likg)
1351 170 138 193 213  3.18
2 42 M4 59 19 5 146
3 161 8 105 98 112 248
4 6l 37 32 44 43 113
5 247 305 119 421 2713 583
6 245 2% 189 180 213  S.04
7 7 60 S7 & 59 0.8
B 65 317 435 ~ 49 892
9 75 97108 —~ 93 18]
10 9 79 64 81 81 160
1l 46 39 45 63 48 1.14
12 ¥ 43 852 S8 48 L4
13 84 27 45 -~ 52 14
14 203 122 119 136 145 255
<. 1S 367 404 1667 193 658 7.2
- 16 9% 67 109 80 88 2.4
. 17 115 134 % 134 1S 1.60
= 18 417 425 519 512 468 1.4
Mean - 188 149 219 154 3
SD 167 131 385 138 2.55

n 1818 18 1S 18

- -

- -

of the enzymes involved in its metabolism, de-
termines Cp,,3, AUC, and t%. From its short 1%
and its extensive metabolism it is suggested that
8-MOP has high first-pass elimination 3+ 1. 19
The interindividual differences in serum kinet-
ics of 8-MOP are probably the variability in C1,
and intraindividual variation is-due to variation
in hepatic blood flow or rate of sbsorption.

In investigations by others'’=** on the inter-
individua! variability of 8-MOP levels, no basis
for it could be found. Differences in intestinal
absorption could be the cause. We eliminated,
however, all known external factors influencing
the uptake by using a formulstion of one batch
number, a standard diet, and standardized time
of drug ingestion in relation to food intake.'* 1
It is therefore unlikely that interindividual vari-
ations in 8-MOP kinetics can be explained at the
gastrointestinal level. The C1 is therefore the
main determining factor for the interindividual
levels of Cyppy AUC, t4, and Vd, and not the
variabilities in intestinal absorption.

Since serum C,,.4 correlates strongly with
Cox (mean = 216 3 hr) (Table II), C,,, hasa

000224
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Number |
AUCeu (ng - hriml) t% (min)
] 2 3 4 Mean ! 2 3 4 Mean
114 238 289 207 211 47 4] 51 53 48
945 908 676 456 749 12} 84 74 49 82
249 479 380 408 379 63 52 55 45 54
659 1080 1244 910 973 87 9 134 83 10}
162 131 337 95 181 3 82 K4 117 76
163 167 212 22 191 48 L1} 54 (2] 57
510 67 699 846 706 40 54 S1 82- 57
61 126 92 — 93 T2 60 46 - 59
531 413 » -— 438 59 n 45 - 59
403 505 62 ) 05 4 )] s8 a“ s1
1077 1291 1107 788 1066 100 131 121 80 108
1037 922 ™ 690 8Ss 64 &3 67 65 65
476 1495 897 -— 956 84 281 - 68 -— 144
197 328 335 293 288 s52 52 48 54 51
109 99 24 209 110 3 k13 42 35 36
417 601 n 501 472 55 X 62 75 64
348 299 412 298 339 48 38 48 M 42
96 178 n 78 107 46 $6 as 48 46
420 551 495 439 61 n 63 62
326 426 k7 Y] 282 24 56 26 2
18 18 18 15 18 18 18 15
Table IIL Correlation and probability levels of differences between means
n S 4 P two-sided
Mean Cops Mean AUC 18 +0.89 0.000001
Mean Co,x - Mean Cl 18 «0.80 0.00001
Mean AUC Mean Cl 18 -0.74 0.00023
Mean AUC Mean t% 18 +0.75 0.00014
Mean C1 Mean t% 18 ~0.45 0.029
Caaxs Cae (mean 2-3 hr) 16 +0.64 0.0038
Cao (mean 2-3 br) MPD, 16 =071 0.0011
Mean Cousscs Mean MPD, ., 17 =0.82 0.00003
Mean G..; Mean MPD, . 17 +0.73 0.0004

M-W-&hh-mhg.-&-&unmﬂr-mm

predictive value for 8-MOP skin concentra-
tions. The observations in sbf of patient 1 had to
be excluded from the statistical calculations be-
Cause the erythematous skin hampered accurate
reading of the MPD. The inflammation of the
skin also led to divergent interstitial fuid ratios
Wwith respect to plasma and lymph proteins, ¢
8pparently resulting in a high sbf/serum ratio
with respect to 8-MOP concentrations (0.7;
Dormal value is approximately 0.3).

Earlier investigations on the concentration of
8-MOP in sbf, as a model for interstitial fluid
near the epidermis®, revealed that 8-MOP levels
amount to 30% to 40% of the serum concentra-
tion. Since 8-MOP is 90% bound t0 serum pro-
teins® and sbf contains only 30% to 40% serum
proteins b * 17 the 8.MOP concentration in sbf
can be expected to be 30% to 40% of that
in serum. In our study the Cp/Ca,, ratio
was 0.30.
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Table IV. Concentrations of sbf determined on third day of aperirﬁem: and three minimal
MPD 1esis performed during first month of PUVA therapy

8-MOP (ngiml) in sbf
Patien; MPD
No. Test | 2hr | 3hr | 4hr | 5hr | Mean sbf | (Jiem*) | Mean MPD | Skin rvpe
1 | >0
2 >9 >9
3 95 67 - -— 8! >9 I
2 1 1.5
2 4 2.3
3 70 - - - 70 | ] 1
3 1 4 .
2 4 33
3 n 160 - - 118 2 m
-4 | O . 1.5
2 1.5 1.5
3 75 89 112 - 92 1.5 |
5 ] 4
2 4 4.0
3 - 27 - - 27 4 b ||
6 1 . 4
2 4 4.6
3 25 ot 9 - 14 L] m
7 | 1.5
2 1.5 1.6
3 - - - - - 2’ n
8 i 7
2 4 6.0
3 16 22 27 - 2 7 1
9 1 1.5
2 15 2.6 '
3 9 28 as - 24 -5 : m

©>9 = 2o MPD coukd be establishad.

w«mm.wummmwmnmmauonm.

Table Il shows that the biologic effect of
PUVA therapy, expressed as the MPD, corre-
htawithc..,inthenmeorderofmgnimde
as with the C,yr or Cl. This means that the Cl
llsodeterminesmeMPDandﬁmsmemponse
of the skin to PUVA. It is remarkable that the
MPD, which is a rather subjective test, corre-
lates 30 well with 8-MOP kinetics in serum
and sbf. '

In conclusion we found evidence that in-

. terindividual variability of 8-MOP kinetics is

caused by differences in metabolic capacity for

~ this drug. Since the biologic effect is dependent

on the concentrations in sbf, which are in turn
fixed by the clearance-dependent Cau. it also
appears that the biologic response 10 PUVA is
determined by the individual rate of 8-MOP me-
tabolism.

- -

- -
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statistical analysis and Professor D. D. Breimer and
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