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SUMMARY Y 

Wee systematically reviewed the evidence concerning the ability of five 
systemicc treatments to induce remission in patients with severe 
psoriasis:: ultraviolet B (UVB), photochemotherapy (PUVA), metho-
trexatee (MTX), retinoids (RET) and cyclosporin A (CsA). An elaborate 
literaturee search was performed, the validity of studies was assessed, 
andd data were analyzed. 

Inn total, 89, 193, 101, 155, and 127 studies (n = 665) concerning UVB, 
PUVA,, MTX, RET and CsA were found. The exclusion rate was high, 
mainlymainly because of concomitant antipsoriatic therapy, outdated dosages 
orr inadequate documentation. No study on MTX could be included. A 
totall of 129 patient series was included in the analysis, reporting on 
13,6777 patients. Study size-weighted averages of the proportions of 
patientss with clearance and good, moderate and poor response 
(defined,, respectively, as 95-100%, 75-100%, 50-75% and <50% 
reductionn in the outcome measurements as compared with baseline) 
weree calculated. 

PUVAA therapy was associated with the highest average proportion of 
patientss with clearance (70%), and the highest proportion of patients 
withh good response (83%), followed by UVB (68%) and CsA (64%). 
Incidencee of side-effects per week was highest in the RET group and 
lowestt in the phototherapy groups. 

Thiss review may provide a basis for the development of guidelines for 
thee treatment of psoriasis. Trials comparing oral modalities applied 
accordingg to currently accepted standards should also be carried out. 
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INTRODUCTION N 

Psoriasiss is a chronic skin disease that may require lifelong intermittent 
treatment.. Treatment usually starts with topical measures such as local 
corticosteroids,, calcipotriol, dithranol/anthralin/cignolin or tar. In severe 
cases,, where topical treatment has failed, phototherapy or systemic 
treatmentt can be applied. Exposure to artificial whole body 
phototherapyy with ultraviolet B (UVB), or with ultraviolet A in 
combinationn with psoralens (PUVA), are currently accepted treatments. 
Inn addition, orally administered drugs, such as methotrexate (MTX), 
retinoidss (RET) like acitretin (ACI) and its precursor etretinate (ETR), 
cyclosporinn A (CsA), and combinations of these modalities,1 are 
available. . 

Ass all modalities may affect the patient's physical and mental health 
status,, treatment selection is influenced by the patient's age, sex, 
occupation,, personality, general health, ability to comply with the 
treatment,, previous treatments and resources, as well as the type, 
extent,, duration and natural history of the disease. Selection of the 
treatmentss available for severe psoriasis should be primarily guided by 
evidence-basedd estimates of effectiveness and potential side-effects. At 
present,, the literature contains guidelines on how these treatments 
shouldd be applied2"6 but little direction on the question of which 
treatmentt should be applied in order of preference for a specific patient. 
Att best, introductory suggestions are given about the choice of therapy 
forr different clinical circumstances.7 In 1993, Weinstein and White 
proposedd a rotational approach for the main systemic treatments for 
psoriasiss (UVB (+ tar), PUVA, MTX, and ETR), but they did not give 
instructionss on the sequence in which these should be applied.8 

Furthermore,, more recently developed treatments, such as ACI and 
CsA,, were not included in their results. 

Inn order to maintain the patient's general health on a long-term base, 
thee dermatologist should be aware of how, but also in what sequence, 
currentt available treatments should be applied. Therefore, we compared 
thee efficacy of the most common modalities used to induce remission in 
chronicc plaque-type psoriasis and documented their side-effect profiles, 
usingg a systematic review of the evidence available.9"11 
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MATERIAL SS AND METHODS 

Ann elaborate search of the available literature was performed, the 
validityy of the studies identified was assessed, and data concerning 
treatmentt outcome and associated side-effects were collected and 
analyzed,, for the five main treatments for chronic plaque-type psoriasis. 

Sourcee of the studies 
Withh the assistance of one of our clinical librarians, the Medline 
computerr database (National Library of Medicine, Bethesda, MD, 
U.S.A.)) was searched for articles from 1966 to August 1994. As main 
catchh words (including analogues and derivatives), we used 'psoriasis', 
'methotrexate',, 'retinoids', 'cyclosporins', 'puva-therapy', 'photochemo-
therapy',, 'RePUVA', 'ultraviolet therapy' and 'irradiation'. We contacted 
233 leading authorities in the field of psoriasis and five pharmaceutical 
companiess for unpublished studies, if any, and additional references. A 
totall of 22 abstract books of symposia and congresses were screened 
manuallyy for further references. In addition, textbooks, reviews, 
editorials,, letters to the editor, free/rapid communications, existing 
guidelineguideline articles, as well as the references from all studies found, were 
screenedd to optimize the results of the search. 

Inclusionn and exclusion criteria 
Studiess published in English, French, German or Dutch were selected. 
Wee included studies reporting on the ability to induce remission in adult 
patientss with chronic plaque-type psoriasis, using systemic UVB, PUVA, 
MTX,, ACI, ETR or CsA, applied according to currently accepted 
standards.12 2 

Excludedd were reports on conditions other than chronic plaque 
psoriasiss (pustulosis palmoplantaris, generalized pustulosis, psoriasis 
erythroderma,, psoriasis arthropathica or psoriasis unguium); reports on 
maintenancee treatment and long-term management with interval 
treatment;; patient series and case reports describing fewer than five 
patients;; papers on antipsoriatic combination therapies; studies using 
treatmentss with obsolete or inadequate dosages and/or dosage 
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schemes,, and reports with inadequate documentation of outcome or 
otherwisee insufficient documentation of the data. In the case of double 
publications,, the best documented paper was selected. 

Studiess reporting on home UVB treatment, combined therapy with salt 
bathss and partial UVB irradiation were excluded, as well as studies 
describingg partial UVA irradiation, filtered sunlight and studies with non-
orall application of psoralens, MTX, RET and CsA. Studies with MTX 
dosess of more than 25 mg/week,1314 with RET doses of less than 25 
mg/dayy or 0.5 mg/kg/day15'16 and with CsA doses of less than 2.5 or 
abovee 5 mg/kg/day,17,18 were excluded. 

Stud yy selectio n & data extractio n 
Alll reports were independently screened for inclusion by two reviewers. 
Inn case of disagreement, a third investigator was consulted. From each 
report,, year of publication, study design, number of patients, type, 
severityy and duration of psoriasis, dosage and/or dosing scheme, 
treatmentt duration, definition of treatment success, outcome, side-
effectss and number of and reasons for drop-outs, were recorded. 

Dataa analysi s 
Owingg to the absence of suitable comparative clinical trials, our review 
couldd not focus on estimates of treatment effect, based on comparing 
thee outcome in parallel groups of patients, randomly allocated to 
treatmentss under study. Therefore, we had to focus on treatment 
outcome.. For this purpose, the unit of this analysis was not a single 
article,, but a patient series. As comparative trials contain a description 
off treatment outcome in at least two patient series, the number of 
patientt series exceeded the number of studies included. 

Treatmentt outcome was documented by the ability of a treatment to 
inducee remission. Clearance, and good, moderate and poor response 
were,, respectively, defined as 95-100%, more than 75%, between 50-
75%,, and less than 50% improvement of the outcome parameters, 
comparedd with baseline. Outcome parameters included psoriasis area 
andd severity index (PASI), average global scores, and percentages of 

65 5 



ChapterChapter 3 

bodyy surfac e area involved . From each patien t series , the proportio n of 
patient ss with complet e clearance , and good , moderat e and poor 
respons ee to treatmen t was extracted . If a stud y reporte d on the 
proportion ss of patient s with clearance , good , moderate , and poor 
response ,, withou t furthe r definitio n of these parameters , these 
proportion ss were matche d with the definition s mentione d above , and 
include dd as such in our analysis . Study size-weighte d average s of all 
proportion ss were calculated . 

Side-effect ss were classifie d into mucocutaneous , gastrointestinal , 
laborator yy and miscellaneou s categories . For each category , treatment -
specifi cc  side-effec t incidenc e rates were estimate d by dividin g the 
frequenc yy of side-effect s by the tota l treatmen t duration , expresse d in 
weeks .. In addition , the tota l numbe r of drop-out s of the include d series , 
ass well as the numbe r of drop-out s caused by side-effects , were 
extracted .. Overal l stud y size-weighte d drop-ou t rates were calculated . 
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RESULTS S 

Literatur ee searc h 
Inn total, 356 studies could be identified in the Medline database (Table 
1).. Seventeen of the 23 authorities contacted replied, but none provided 
uss with further references. All pharmaceutical companies that were 
contacted,, replied and provided us with additional references. By 
screeningg reference-lists, as well as references obtained from the 
pharmaceuticall industries and abstract books, an additional 309 studies 
weree found. Thus, a total of 665 studies was found, implying a hit rate 
forr the original Medline search of 54%, ranging from 30-79% for the 
differentt treatment modalities (Table 1). For MTX, the first study in 
psoriasiss was published in 1958,19 for oral PUVA in 1974,20 and for 
wholee body UVB in 1978.21 Studies on combinations of ultraviolet 
radiationn with tar are older. For ETR, the first study was published in 
1975,222 for ACI in 1984,23 and for CsA in 1979.24 

Forty-eightt double publications had to be excluded. The remaining 617 
articless reported on a total of 821 patient series. The number of studies 
variedd from 89 to 193 for the five treatments, with the number of patient 
seriess ranging from 103 to 252. Most of the clinical studies reported on 
resultss with PUVA, with fewer studies on RET and CsA. 

Afterr applying the exclusion criteria, the number of patient series was 
substantiallyy reduced. The exclusion rate was 100% for MTX, and 
rangedd from 78% to 86% for the remaining treatment modalities. Table 
11 shows the reasons for exclusion. Patient series were primarily 
excludedd because they described combinations with other antipsoriatic 
treatments,, varying from local active treatments to phototherapy and 
systemicc treatments. Other major reasons for exclusion were obsolete 
dosagess and outdated dosing schemes. Most studies on MTX had to be 
excludedd for this reason, or because of inadequate documentation of 
dataa in older papers. In addition to the direct toxicity of high dose MTX, 
irritationn of the oral mucosa, chronic toxicity is the main problem. The 
side-effectss of MTX appear to increase with the total dose to which the 
bodyy is exposed. The total dose of MTX is correlated to the percentage 
off cirrhosis in various materials of post-MTX liver biopsies from 
psoriatics.255 Strict guidelines have therefore been developed for the use 
off MTX.14 
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Tablee 1. Result s of searchin g the literatur e for paper s publishe d 
durin gg 1966-1994. Where severa l criteri a fo r exclusio n apply , onl y 
thee mos t importan t one is listed . 

Studiess identified 
Throughh Medline 
(Hitt rate for Medline) 
Doublee publications 
Patientt series identified 
Includedd series 
%% of patient series included 
Excludedd series 

UVB B 

89 9 
70 0 

(79%) ) 
5 5 

116 6 
21 1 

18% % 
95 5 

PUVA A 

193 3 
133 3 

(70%) ) 
13 3 

252 2 
55 5 

22% % 
197 7 

MTX X 

101 1 
30 0 

(30%) ) 
4 4 

103 3 
0 0 

0% % 
103 3 

RET T 

155 5 
85 5 

(55%) ) 
12 2 

197 7 
31 1 

16% % 
166 6 

CsA A 

127 7 
38 8 

(30%) ) 
14 4 

153 3 
22 2 

17% % 
131 1 

Total l 

665 5 
356 6 

(54%) ) 
48 8 

821 1 
129 9 

19% % 
692 2 

Reasonss for exclusion (% of the total of excluded series per treatment) 

Otherr types of psoriasis 
Maintenancee study 
Combinationn therapy 
Obsoletee dosage/scheme 
Casee report on n < 5 
Noo information on effectiveness 
Inadequate/insufficientt data 

Total l 

1% % 
13% % 
51% % 
15% % 

1% % 
17% % 
2% % 

100% % 

12% % 
17% % 
23% % 
34% % 
3% % 
7% % 
4% % 

100% % 

13% % 
10% % 
17% % 
38% % 
16% % 
3% % 
3% % 

100% % 

19% % 
19% % 
39% % 
4% % 
7% % 
9% % 
3% % 

100% % 

15% % 
15% % 
9% % 

26% % 
17% % 
5% % 
5% % 

100% % 

13% % 
13% % 
27% % 
23% % 

8% % 
8% % 
4% % 

100% % 

UVB,UVB, ultraviolet B; PUVA, photochemotherapy; MTX, methotrexate; 
RET,RET, retinoids; CsA, cyclosporin A. 

68 8 



SystemicSystemic treatments for severe psoriasis 

Forr UVB, the main reason for exclusion was treatment in combination 
withh active local treatments. For PUVA, the main exclusion criterium 
wass the non-oral administration of psoralens and combinations with 
otherr antipsoriatic treatments such as RET. 

Mostt of the studies on MTX, PUVA, both UVB and RET, and CsA were 
performedd in the late 60's, late 70's, early 80's, and early 90's, 
respectivelyy (Fig. 1). In the last 5 years, 132 studies were published on 
thee five treatments, varying from six on MTX to 63 on CsA. The 
inclusionn rates of the more recently published studies were comparable 
withh those of earlier studies. Of all included patient series, 33% were 
partt of randomized controlled trials. More recently published studies 
weree more likely to be randomized. 

Inn total, 129 patient series were included, reporting on 13,677 patients 
(Tablee 2). Most patient series (n = 55) reported on 9925 PUVA-treated 
patients.. Patient series with ETR and UVB were comparable with regard 
too the number of patient series and patients treated. Twenty-two series 
reportedd on 1609 CsA-treated patients. Only five series could be 
includedd with data on 248 patients treated with ACI. 

Clearanc e e 
PUVAA carried the highest average reported clearance rate (70%), 
followedd by UVB (44%). PUVA also turned out to be the treatment with 
thee highest proportion of patients with a good treatment outcome, 
followedd by UVB and CsA. ETR and ACI both showed lower proportions 
off patients with good treatment results (both 56%). However, ETR 
producedd clearance in more patients than did ACI. No data were 
availablee concerning MTX, as none of the MTX studies could be 
includedd in this review (Table 2). 

Samplee size-weighted averages were calculated separately for 
clearance,, and good, moderate, and poor response. Studies that only 
reportedd on patients with good response or clearance, and did not 
differentiatee between moderate and poor response, were only used for 
calculatingg the average percentage of patients with good response, and 
weree not included in calculations of moderate and poor response. 
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FigureFigure 1. Number of studies and patient series per 5-year interval. The number of 
studiesstudies identified for each treatment modality, the number of patient series included, and 
thethe number of randomized studies were categorized separately in 5-year intervals. CsA, 
cyclosporincyclosporin A; RET, retinoids; MTX, methotrexate; PUVA, photochemotherapy; UVB, 
ultravioletultraviolet B. 
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UVB B 

21 1 
913 3 

68% % 
18% % 
19% % 
44% % 

PUVA A 

55 5 
9925 5 

83% % 
9% % 
6% % 

70% % 

MTX X 

0 0 
--

_ _ 
--
--
--

ETR R 

26 6 
982 2 

56% % 
23% % 
21% % 
22% % 

ACI I 

5 5 
248 8 

56% % 
42% % 
19% % 
9% % 

CsA A 

22 2 
1609 9 

64% % 
17% % 
34% % 
13% % 

Tablee 2. Effectiveness : proportion s of patient s wit h good , 
moderat ee and poo r response , and wit h clearanc e 

Includedd series 
Numberr of patients 
Treatmentt outcome* 

Goodd response 
Moderatee response 
Poorr response 
Clearance e 

GoodGood response, 75-100% improvement; moderate response, 50-75% improvement; poor response, 
<< 50% improvement; clearance, 95-100% improvement. 

UVB,UVB, ultraviolet B; PUVA, photochemotherapy; MTX, methotrexate; ETR, etretinate; ACI; acitretin; 
CsA,CsA, cyclosporin A. 

** Sample size-weighted averages. Because of differences in the way results are reported, the total 
maymay exceed 100%. 

Side-effect ss and drop-out s 
Off the patient series included, 59% (range 43%-80%) registered side-
effectss in a total of 7094 patients, and 53% (range 41%-60%) described 
thee number and/or reasons for drop-outs in 10,718 patients in total. 
Mostt of the side-effects of UVB, PUVA, ETR and ACI were in the 
mucocutaneouss category (Table 3). CsA showed most side-effects 
categorizedd in the miscellaneous group, 9% of which consisted of 
cardiovascularr side-effects, notably hypertension. Incidence rates per 
weekk were highest for ACI and ETR, especially due to mucocutaneous 
side-effects,, and lowest for PUVA and UVB. 

Tablee 3 lists a summary of reported drop-out rates. The number of 
prematuree treatment cessations varied from 6% to 22%. Patients 
droppedd out for a variety of reasons. A minority (< 5%) of the drop-outs 
wass related to side-effects. Overall, the study size-weighted average 
drop-outt rate was higher in series reporting on patients treated with 
UVB,, ETR and CsA than in series with the other modalities. However, in 
UVB,, early treatment cessation was related to side-effects in only 2% of 
thee cases, compared to 9% and 13% for ETR and CsA, respectively. 
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Tabl ee 3. Side-effect s and drop-out s 

Side-effect s s 

Patientt series with 
side-effectss reported 

Totall number of patients 

UVBB PUVA 

99 32 
3966 5015 

MTX X ETR R 

16 6 
662 2 

ACI I 

4 4 
238 8 

CsA A 

15 5 
783 3 

Numberr of side-effects reported 
(incidencee per week) 

-mucocutaneouss 392 1838 - 1460 1048 73 
(0.07)) (0.04) - (0.29) (0.72)(<0.01) 

-gastrointestinall 4 294 - 4 1 94 
(<0.01)) (<0.01) - (<0.01)(<0.01)(<0.01) 

-laboratoryy 11 9 - 128 43 249 
(<0.01)) (<0.01) - (0.03) (0.03) (0.03) 

-miscellaneouss 8 94 - 39 30 626 
(<0.01)) (<0.01) - (<0.01) (0.02) (0.07)* 

Drop-out s s 

Patientt series 
withh drop-outs reported 

Numberr of patients 
Drop-outt rate * 
Side-effectt related f 

12 2 
471 1 

22% % 
2% % 

33 3 
8761 1 

9% % 
2% % 

12 2 
545 5 

20% % 
9% % 

3 3 
224 224 
6% % 
4% % 

9 9 
717 7 

16% % 
13% % 

UVB,UVB, ultraviolet B; PUVA, photochemotherapy; MTX, methotrexate; ETR, etretinate; ACI, acitretin; 
CsA,CsA, cyclosporin A. 

** Of the side-effects in the miscellaneous category of CsA, 9% were of cardiovascular origin. 

tt Not all of the included patient series mentioned side-effects and drop-outs. 
Therefore,Therefore, sample size-weighted averages were calculated. 
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DISCUSSION N 

Wee systematically reviewed the evidence in the available literature on 
thee most frequently applied systemic treatment modalities in chronic 
plaque-typee psoriasis, with regard to their ability to induce remission. 
PUVAA therapy was associated with the highest average reported 
proportionn of patients with clearance and the highest proportion of 
patientss with good response, followed by UVB and CsA. Clearance 
ratess were lower for RET and CsA. No studies could be included that 
reportedd that reported on MTX as it is currently being used in patients 
withh severe psoriasis. 

AA Medline search was only partially successful in identifying relevant 
studies.. As research with significant positive results is more likely to be 
published266 than negative or non-significant findings, leading authorities 
andd pharmaceutical companies, were contacted, in order to minimize 
thee risk of publication bias. 

Thee number of publications identified could be associated with the 
stagee of development and, subsequently, dissemination of the various 
treatmentt modalities. A large number of patient series had to be 
excludedd because they did not correspond to current concepts of the 
systemicc treatment of chronic plaque psoriasis. As such, this review 
confirmss that opinions regarding proper dosing or administration are 
subjectt to change over the years. This was especially true for MTX 
studies.. Almost 40% of the studies on MTX had to be excluded because 
off dosing schemes presently considered to be too high. Dosages up to 
500 mg/week orally (and more for intramuscular use) were used in the 
firstt studies of MTX. Nowadays dosages below 25 mg/week 
(occasionallyy 37.5 mg/week) are more common. Four studies satisfied 
alll criteria for inclusion, except for the induction of remission and means 
off administration. In three studies the treatment duration exceeded 16 
weeks,, in one study MTX was given both orally and intravenously. The 
totall number of patients treated in these four studies was 99. The 
percentagess of patients with clearance and good, moderate and poor 
responsess were, respectively, 51%, 65%, 23% and 12%. These results 
comparee favorably with those obtained by the other oral treatment 
strategies. . 
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Forr  CsA, 14 mg/kg/da y were used in some of the firs t studies . Dosages 
weree afterward s reduce d to a maximu m of 5 mg/kg/da y due to side -
effects .. Furthermore , know n imperfection s in stud y desig n and 
description ,, as describe d earlie r by Petersen and Kristensen, 27 added to 
thee exclusio n of studies . 

Onlyy one-thir d of the studie s include d was performe d in a randomize d 
controlle dd way. More randomize d controlle d trial s coul d be foun d among 
studie ss that have been publishe d more recently . Of UVB studie s 
publishe dd in the early 90s, 75% were randomize d controlle d trials , 
compare dd with 20% and 40% in the early and late 80s, respectively . 
Mostt  trial s have been performe d for regulator y purposes , sometime s 
usin gg double-blin d comparison s with placebo , with initia l high doses to 
prov ee efficac y and safety , and withou t standardizatio n of outcom e 
parameters .. Almos t no pragmati c trial s have been set up, in whic h the 
effectivenes ss of these new form s of treatmen t is compare d with that of 
thee existin g ones . 

Owingg to the absenc e of suitabl e randomize d trials , our compariso n of 
treatment ss had to be based on a compariso n of treatmen t outcom e in 
patien tt  series , rather than on a treatment' s effectivenes s in comparativ e 
studie ss with randomize d paralle l group s to compar e outcom e with that 
off  other therapie s in simila r patients . One shoul d bear in mind that the 
result ss  of such a non-randomize d compariso n are very much pron e to 
selectio nn bias . It is likel y that treatmen t selectio n in the studie s include d 
inn thi s review has been determine d by the severit y of the disease . For 
example ,, patient s treated with CsA may have suffere d from more 
sever ee psoriasi s than thos e treate d with phototherapy . Unfortunately , 
mostt  description s of patien t population s do not allow us to draw even 
tentativ ee inference s on this issue . 

Inn addition , the way of measurin g improvemen t is likel y to diffe r between 
studies .. Althoug h we defin e good respons e in terms of the percentag e 
improvemen tt  in the outcom e parameter s used in the respectiv e studies , 
variabilit yy  in the use of these outcom e measurement s shoul d lead to 
cautio nn in the interpretatio n of our findings . Older studie s predominantl y 
usedd more subjectiv e outcom e parameters , wherea s more recen t 
studie ss used more standardize d outcom e parameter s such as PASI. 
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Comparablee caveats apply to the evaluation of side-effect profiles and 
drop-outt rates. Of the included patient series, 59% reported on side-
effects,, and 53% produced numbers and reasons for drop-outs. As not 
alll studies reported on side-effects, incidence of side-effects per week 
wass calculated for those studies that did. Side-effects appeared to be 
reportedd most frequently in the RET studies, consisting mainly of 
mucocutaneouss adverse events. The incidence rates of side-effects 
weree lowest in the UVB and PUVA treatments. The available data did 
nott allow further analysis of the relative severity of the side-effects in 
thesee modalities. 

Thee clear-cut difference in reported clearance rates between photo-
therapeuticc and oral treatments well reflects the differences in treatment 
goals.. Full remission is aimed at in photo(chemo)therapy, with 
maintenancee for as long as possible. The aim of oral therapies is to 
inducee remission while keeping the dose as low as possible in order to 
avoidd side-effects. This difference, however, cannot explain the 
relativelyy high proportions of patients with good response in both UVB 
andd PUVA, as compared with oral treatments. 

Thee results of this search suggest that, based on effectiveness and 
incidencee rates of side-effects, treatment of severe psoriasis should 
startt with photo(chemo)therapy. However, this suggestion should be 
confirmedd by comparative controlled trials, using treatment protocols 
thatt adhere to currently accepted standards.28 Great efforts should be 
putt into standardization of the method of measuring the outcomes in 
studiess in order to reduce the unwanted variability in those 
measurements.. These trials should be initiated by the medical 
community.. It is our impression that MTX could prove to be at least as 
effectivee as, and even more effective than, the other oral modalities. 

Althoughh a randomized comparative study of MTX and CsA in psoriatic 
arthropathyy has been published, no comparative research exists yet for 
plaque-typee psoriasis.29 Decisions on the selection of oral treatments 
mayy be better rationalized by using the results of this literature review 
ass a basis for the development of guidelines for the treatment choice 
withh UVB, PUVA, MTX, RET and CsA. 
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