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Figure 1.  Dermatology Life Quality Index Questionnaire

DERMATOLOGY LIFE QUALITY INDEX

The aim of this questionnaire is to measure how much your skin problem has affected your life OVER THE 
LAST WEEK.  Please check one box for each question:

Over the last week, how itchy, sore, painful or stinging has your skin 
been?
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Over the last week, how embrrassed or self conscious have you 
been because of your skin?

Over the last week, how much has your skin interfered with you going 
shopping or looking after your home or garden?

Over the last week, how much has your skin influenced the clothes 
you wear?

Over the last week, how much has your skin affected any social or 
leisure activities?

Over the last week, how much has your skin made it difficult for you 
to do any sport?

Over the last week, has your skin prevented you from working or 
studying?

If “No”, over the last week how much has your skin been a problem at 
work or studying?

Over the last week, how much has your skin created problems with 
your partner or any of your close friends or relatives?

Over the last week, how much has your skin caused any sexual 
difficulties?

Over the last week, how much of a problem has the treatment for 
your skin been, for example by making your home messy, or by 
taking up time?

©AY Finlay, GK Khan 1992.; used with permission
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computer-generated list of randomization. The list was 
made available only to the sponsor’s clinical coordinator 
involved in the preparation and site distribution of the 
study medication. Neither the participants in the study, 
the investigator, nor the site personnel were aware of the 
code. A sealed copy of the randomization list was pro-
vided to the study manager and could be opened only in 
case of a serious adverse event.

Efficacy Assessments
Patients completed the Dermatology Life 

Quality Index (DLQI) questionnaire (Figure 1) at days 
1 and 56. This document consists of 10 questions cover-
ing six domains (symptoms and feelings, daily activities, 
leisure, work and school, personal relationships, and 
bother with psoriasis treatment). The response options 
range from 0 (no affect) to 3 (very much affected), giving 
an overall range of 0-30 with lower scores representing 
better quality of life. The reliability, construct validity, 
and sensitivity to change of the DLQI have been dem-
onstrated in psoriasis patients.9

Efficacy was based primarily on the Psoriasis 
Area and Severity Index (PASI)10,11 and itch severity (0 
= no itch and 3 = severe, bothersome itch with diffi-
culty performing daily activities and sleep dis-
turbances). The PASI is a physician-assessed 
outcome based on the extent of involved skin 
surface and severity of erythema, desquama-
tion, and plaque induration, with a score rang-
ing from 0-72.10,11 Efficacy assessments were 
determined at day 1 and day 56. If a value was 
missing for day 1, the subject was not included 
in the data analysis.

All data were expressed as means ± 
standard error. Comparisons were made using 
Student’s t-test, and significance was set at the 
p<0.05 level.

Results
Subjects

Twenty-six subjects (10 in placebo 
group, 16 in XP-828L group), nine females 
and 17 males ages 23-77 (Table 2), completed 
the study and constitute an assessable popu-
lation used for a per-protocol analysis. The 
most frequent causes of discontinuation were 
no response (two from placebo and one from      

XP-828L) or lost to follow-up (three from placebo and 
two from XP-828L). Two subjects from the placebo 
group were excluded because psoriasis intensity was be-
low the threshold required (PASI<4) or the minimal 
dose of 8 mg/kg/day was not attained (patients over 
100 kg, one placebo and one XP-828L).

No statistically significant difference in baseline 
DLQI scores (4.0±2.7 and 5.1±5.0 for placebo and XP-
828L, respectively) was found between groups. Also, no 
statistically significant difference (p=0.3476) was found 
in mean baseline PASI scores between groups (9.7±3.7 
and 7.5±1.9 for placebo and XP-828L, respectively).

Efficacy Analysis
The DLQI is calculated by summing the score 

of 10 questions resulting in a maximum of 30 and a mini-
mum of 0. Following 56 treatment days, the DLQI score 
for the placebo group increased to an average of 6.5±4.0 
units, resulting in an average increase of 2.5±3.8 units 
(Figure 2), and suggesting a decreased quality of life for 
the placebo population. For the same period of time, the 
DLQI score of subjects in the XP-828L group decreased 
4.2±4.7 units, an average improvement of 0.9±2.5 units 
from baseline and a statistically significant difference 

Table 2. Patient Demographics and Baseline Disease 
Characteristics

Age

Gender
Female, n (%)
Male, n (%)

Body Weight
(kg)

Average Dosage
(mg/kg/day)

Baseline DLQI
(units)

Basline PASI
(units)

Placebo
(n=10)

55.2±13.9
(26-73)

5 (50%)
5 (50%)

70.5±14.0
(60.7-99.4)

11.7±1.9
(8.0-14.0)

4.0±2.7
(0-8)

9.7±3.7
(5.1-17.6)

XP-828L
(n=16)

45.3±13.9
(23-77)

4 (25%)
11 (75%)

83.0±14.3
(57.7-98.5)

9.9±2.0
(8.1-13.9)

5.1±5.0
(0-14)

7.5±1.9
(5.2-11.9)
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from placebo (p<0.05). Subjects taking placebo expe-
rienced increased DLQI scores in all six categories of 
questions following 56 days of treatments. Subjects 
taking XP-828L demonstrated improvement in ques-
tions related to symptoms and feelings (Q1-2), leisure 
(Q5-6), and personal relationships (Q8-9); however, no 
statistical significance was attained compared to placebo 
for scores associated with these questions.

For patients in the XP-828L group, PASI 
scores significantly improved from day 1 to day 56 
(Table 3) by 1.2±1.8 units (17.3±24.7%) compared to 
placebo (0.0±0.6 units; 0.6±6.5%; p<0.05). As illus-
trated in Figure 3, the majority of patients (10 of 16) 

demonstrated improved PASI scores from baseline fol-
lowing 56 days of treatment. PASI scores improved by 
25 percent or higher in six of 16 patients (38%) at day 
56 compared to no improvement for the placebo group. 
No patient in either group showed greater than 25-per-
cent deterioration in PASI scores.

Itching sensation was significantly reduced for 
subjects in the XP-828L group after 56 days (-0.3±0.6 
units; -20.0±52.8%; p< 0.01), while it increased in pla-
cebo patients (0.5±0.9 units; 45.8±94.4%). Itching sen-
sation scores improved by 25 percent or higher in five of 
16 patients (31%) at day 56 compared to one patient 
(10%) in the placebo group. Five patients taking placebo 

Figure 2. Improvements of DLQI Scores Following 56 Days of Treatment with XP-828L (   ) 
Compared to Placebo (   )

Q1-2=symptoms and feelings; Q3-4=daily activities; Q5-6=leisure; Q7=work and 
school; Q8-9=personal relationships; Q10=treatment; *p<0.05 vs placebo; values 
are expressed as means ± SD.
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and one taking XP-828L demonstrated deterioration in 
itching sensation scores. Figure 4 illustrates changes in 
psoriatic lesions for a patient treated with XP-828L for 
56 days.

Discussion
The present double-blind, randomized, clinical 

study confirms that 800 mg XP-828L daily for 56 
days improves quality of life and psoriasis-associ-
ated symptoms in patients with mild-to-moderate 
psoriasis.

These results confirm unpublished data 
obtained in the HLA-B27 animal model demon-
strating oral administration of a human equivalent 
dose of 800 mg XP-828L daily to HLA-B27 rats 
for 33 weeks reduced systemic inflammatory ac-
tivity compared to untreated animals. HLA-B27 
transgenic rats express HLA-B27 and human 
ß2-microglobulin (hß2m), resulting in a powerful 
model for studying human inflammatory disor-
ders. In this study, hematocrit, hemoglobin, and 
bowel inflammation index were ameliorated fol-
lowing 33 weeks of treatment with XP-828L at a 
human equivalent dose of 800 mg/day compared 
to untreated animals. A higher dose (x10) of XP-
828L was also tested in this study, but, surpris-
ingly, results were less impressive than the present 
dose of 800 mg/day.

The results support 
data collected from patients 
taking XP-828L who reported 
good efficacy with 800 mg per 
day. Whether or not 800 mg 
daily is more effective than 5 g 
daily for reduction of mild-to-
moderate psoriasis-associated 
symptoms remains to be dem-
onstrated.

The present data con-
firms 800 mg daily is at least as 
effective as 5 g daily. Two previ-
ous studies have demonstrated 
the safety and efficacy of XP-
828L to reduce symptoms as-
sociated with mild-to-moderate 

psoriasis.5-7 In the first7 open-label study, seven of 11 
patients demonstrated a decrease in PASI score ranging 
from 9.5-81.3 percent (average of 24.1±28.3%) follow-
ing 56 days of treatment at a dose regimen of 2.5 g twice 
daily. No clinical adverse events or laboratory abnor-
malities were reported.

Table 3. Delta Efficacy Scores at Day 56 from Baseline

PASI
 Absolute  (units)
 Relative  (%)

Itching
 Absolute  (units)
 Relative  (%)

p<0.05 vs placebo; values are expressed as means ± SD; =change

Placebo
(n=10)

0.0±0.6
-0.6±6.5

0.5±0.9
45.8±94.4

XP-828L
(n=16)

-1.2±1.8
-17.3±24.7

-0.3±0.6
-20.0±52.8

P value

<0.05

<0.01

Figure 3.  Relative Improvements of Study 
Endpoints from Baseline (Day 1) for Psoriasis 
Area and Severity Index 

Relative score from baseline (%)

Deterioration

Solid bars ( ) represent the distribution of patient scores 
taking XP-828L or placebo (    ), and error bars represent 
extreme observations.

Improvement

-75-100 -50 -25 0 25 50 75 100
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The open-label study set the stage for a dou-
ble-blind, placebo-controlled study with patients diag-
nosed with mild-to-moderate psoriasis.5,6 Eighty-four 
patients were recruited and treated with XP-828L 
at a dose regimen of 2.5 g or placebo twice daily for a 
maximum of 112 days. The most significant improve-
ment in patients treated with XP-828L was observed 
in PGA scores, which decreased significantly from day 
1 to day 56. Body surface area and PASI scores were 
also improved in patients treated with XP-828L. PASI 
scores improved from day 1 to day 56 (p<0.05) with 26 
percent of patients demonstrating PASI score improve-
ments of 25 percent or higher (average improved score, 
49 percent) from initial score.

In the present study, 38 percent of subjects 
demonstrated improved PASI scores of 25 percent or 
higher, suggesting 800 mg per day is adequate to induce 
an equivalent or better response than the 5-g daily dose 
when comparing data from the present study with the 
previous placebo-controlled, double-blind study using 
5g XP-828L daily. Like in the previous study, itching 
sensations were also significantly reduced in subjects 
taking XP-828L.

Psoriasis can have a significant negative im-
pact on the physical, emotional, and psychosocial well-
being of affected patients.12 In fact, their quality of life, 
by some evaluations, is comparable to patients with 
other chronic diseases such as ischemic heart disease or 

Figure 4. Representative Picture of Body 
Lesions During Study for a Patient Treated 
with XP-828L (800 mg/day) for 56 Days

Day 1 Day 56

diabetes.12 The stigma of psoriasis can lead to depression 
and, in five percent of individuals, to suicidal ideation.13 
Kirby et al suggest patients should be assessed using a 
holistic approach, considering both physical and psy-
chological measurements.14 DLQI scores change signifi-
cantly as clinical presentation changes, detecting small 
but meaningful changes in clinical status over time.15 In 
the present study, participants taking XP-828L demon-
strated a significantly improved quality of life compared 
to placebo (p<0.05). Subjects in the XP-828L group 
felt better about their skin (less itchy and painful) and 
were less embarrassed or self-conscious about their skin 
compared to subjects taking placebo. These results sug-
gest 800 mg XP-828L daily has a positive impact on the 
psychological aspects of the disease.

It was previously suggested that the high 
content of TGFß in XP-828L might be partially re-
sponsible for its specific biological activity.6 TGFß is a 
multifunctional cytokine known to regulate T-cell pro-
liferation and function.16-18 Specifically, TGFß2 inhibits 
interleukin-2 (IL-2) production, up-regulates cell-cycle 
inhibitors, and has a potent antiproliferative effect on 
CD4+ T cells.19 In addition, TGFß2 induces Foxp3 
expression in CD4+CD25- T cells and promotes the 
acquisition of regulatory properties in CD4+CD25+ 
cells.20 CD4+CD25+ regulatory T cells are potent 
suppressors, playing important roles in controlling 
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immunity. XP-828L can also reduce in vitro production 
of proinflammatory messengers (cytokines) like IL-2 
and interferon-gamma (IFN-g),6 which are known to 
play a major role in psoriasis. The potential use of TGFß 
proteins for medical application has been explored in 
many therapeutic fields, such as impaired wound heal-
ing, mucositis, fractures, ischemia-reperfusion injuries, 
and autoimmune diseases.21 Studies on animal models 
and human patients reveal a critical function for TGFß 
in regulating leukocyte functions in autoimmune dis-
eases.22

Although it is hypothesized TGFß might be 
the active ingredient of XP-828L, other growth fac-
tors, such as insulin-like growth factor, might play an 
important role. Proteins like ß-lactoglobulin, a-lactal-
bumin, and lactoferrin, individually or incorporated 
into a whey protein base, might also play an important 
role in the bioactive profile of XP-828L.23 In fact, pro-
tein complexes derived from whey have been shown to 
have clinically proven health benefits in cancer, hepati-
tis, HIV, cardiovascular disease, and osteoporosis.24 The 
exact mechanism of action of XP-828L remains to be 
determined.

In summary, this study demonstrated 800 mg 
XP-828L daily for 56 days increased the quality of life 
of patients and decreased psoriasis severity and itching 
sensation in individuals with mild-to-moderate psoria-
sis.
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