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SUMMARY

Objective: to summarize evidence regarding the effectiveness, efficacy 
and safety of off-label azathioprine (AZA) use in dermatology.

Data Sources: We searched the MEDLINE (1950- 2009), EMBASE (1980-
2009), and CENtRAL (1996- 2009) databases on october 9, 2009. the main 
search terms were azathioprine and its synonyms. No restrictions were 
imposed regarding publication date. only articles in English, French, 
German or Dutch were included.

Study Selection: Randomized controlled trials, cohorts and case 
series concerning the use of AZA in an off-label dermatologic setting 
were independently assessed for eligibility by 2 co-authors. the search 
retrieved 3870 articles and 148 articles were selected for detailed review.

Data Extraction: Forty-three articles matching the inclusion and 
exclusion criteria were reviewed for methodologic quality by 2 reviewers 
independently, including an evaluation of components associated with 
biased estimates of treatment effect.

Data Synthesis: High-quality evidence (level A) was found for 
a moderate therapeutic effect in severe atopic dermatitis (AD). Evidence 
of moderate quality (level B) was found for efficacy in parthenium 
dermatitis (PD), bullous pemphigoid (BP), chronic actinic dermatitis 
(CAD), and leprosy type 1 reaction (Lep t1R). Furthermore, favorable 
therapeutic effects existed for erythema multiforme, lichen planus, and 
pityriasis rubra pilaris, although the quality of evidence was low (level C).

Conclusions: A strong clinical recommendation was given for AZA 
in AD. Conclusions regarding safety in an off-label setting could not 
be reached because of scarce and incomplete data (level C evidence).  
Long-term registries and prospective studies could add to the existing 
evidence and provide legal support for off-label drug use in dermatology.
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INtRoDUCtIoN

Azathioprine (AZA) is an immune-modulating drug widely used in medicine 
today. Originally, AZA was developed and used to prevent graft rejection in 
transplant surgery, but soon after its introduction, application expanded to a 
range of autoimmune and immune-mediated diseases. The therapeutic effect 
is thought to derive from its purine antimetabolism, and AZA is often seen as 
a corticosteroidsparing agent. In the United States, AZA use in dermatology 
is off-label. Although in most European countries the use of AZA is licensed 
for the treatment of pemphigus vulgaris and dermatomyositis (http://www.
eudrapharm.eu), it is extensively used off-label.

In an off-label setting, patients are treated with drugs that are not 
registered for that specific indication.1 Only pharmaceutical companies can 
apply for registration of drugs for specific indications. However, the interests 
of pharmaceutical companies and those of physicians and patients often 
differ regarding the registration of drugs in difficult-to-treat and refractory 
dermatologic conditions or in rare conditions with subsequently scarce 
therapeutic options. As a result, in daily practice, many drugs are prescribed 
off-label, approaching 50% of prescriptions in dermatology.1

International and national regulatory agencies are applying new rules and 
regulations concerning off-label medication use (http://www.fda.gov, http://
www.mhra.gov.uk, and http://www.rivm.nl). Moreover, dermatologists can be 
held accountable for any unfavorable effects that result from off-label prescription.

To ensure evidence-based health care decision making, guidelines should 
be developed for drugs that are often prescribed off-label. Because AZA is 
one such drug, we aimed to summarize the available evidence in the literature 
regarding the efficacy, effectiveness and safety of off-label treatment with 
AZA in dermatologic patients. On the basis of this evidence and taking 
clinical experience into account, we formulated clinical recommendations for  
the application of AZA in specific conditions.

MEtHoDS

Inclusion and exclusion criteria
Included were randomized controlled trials (RCTs), cohort studies and case 
series with more than 5 patients in which dermatologic patients treated with 
off-label AZA were assessed to determine the efficacy, effectiveness and/or 
safety of the drug with or without concomitant therapy. Excluded were reviews, 
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Figure 1. Flowchart summarizing the selection process for studies concerning off-label azathioprine 
treatment in dermatological diseases. 
 

 

 
    
 
 

PubMed 
n= 1535 EMBASE 

n= 3419 Central 
n=76 

 

Title/Abstract screened f or relevance  n= 3870 
Inclusion criteria:  

-Azathioprine or synonyms in title and/or abstract 
-Off label dermatological indication in title or abstract 

Full text of articles screened for eligibility according to inclusion and 
exclusion criteria. n=148 

Excluded (n=105): 
- Case report <5 patients (n= 53) 
- Double publication (n=2) 
- Letter (n=4) 
- No outcome data (n=17) 
- Not relevant (n= 13) 
- Only abstract (n=3)  
- Review (n=13) 
 
 
 

 
Included articles (n=43):  
- Atopic dermatitis (n= 10) 
- Bullous pemphigoid (n=7) 
- Chronic actinic dermatitis (n=3) 
- Cutaneous Lupus erythematosis &    
  scleroderma (n=1)        
- Erythema multiforme (n=1) 
- Hand dermatitis (n=1) 
- Leprosy type 1 reactions (n=1) 
- Lichen planus (n=1) 
- Parthenium dermatitis (n=4) 
- Pityriasis rubra pilaris (n=1) 
- Psoriasis (n=6) 
- Scleroderma (n=3) 
- Vasculitis (n=3) 
- Vitiligo (n=1) 
 

 

Duplicates 
n=1163 

References 
n=3 

 

figure.	Flowchart	summarizing the selection process for studies concerning off-label aza-
thioprine treatment in dermatological diseases.
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case series with fewer than 5 patients, animal and in vitro studies, abstracts, 
unpublished data, articles concerning topical treatment, articles concerning 
diseases primarily treated by other specialists, and duplicate publications. No 
restrictions were imposed regarding age, sex, skin type, or date of publication. 
Only articles in English, French, German, or Dutch were included.

Literature Search
On October 9, 2009 a literature search of the MEDLINE (1950-2009), 
EMBASE (1980-2009) and CENTRAL databases (1996-2009) was performed.  
The keyword azathioprine and its synonyms were used in combination with 
the names of skin diseases (Table 1). Reference lists of included articles and 
reviews were hand-searched to find additional eligible articles.

table	1.	Search strategy for MEDLINE

search	no. term(s)

1 derm*.jn.

2 Azathioprine/

3 (azathioprine* or imuran* or immuran* or imurel*).ab.

4 (azathioprine* or imuran* or immuran* or imurel*).ti.

5 (azathioprine* or imuran* or imurel* or immuran*).kw.

6 4 or 2 or 5 or 3

7 6 and 1

8 exp Skin Diseases/

9 6 and 8

10 7 or 9

11 limit 10 to (humans and (dutch or english or french or german))

Study Selection and Data Extraction
Of the articles located, the title and/or abstract was screened for off-label 
AZA treatment in dermatologic patients and selected if considered potentially 
relevant. To determine eligibility, the full text of the selected articles was 
assessed according to predefined inclusion and exclusion criteria. Data 
concerning methodologic quality, study characteristics, efficacy and safety were 
extracted using a data extraction form. Study characteristics included study 
population (number, age range, sex of included patients, dermatologic disease 
concerned, previous treatments, and inclusion criteria for participation), design 
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of the study (study type, duration of treatment, dosage of AZA, and duration of  
follow-up period), publication date, safety and severity outcome measurements 
used, and subsequent outcomes, including onset of action and duration of 
remission. Preferably, changes in mean objective outcome measurements from 
baseline to end of active treatment were reported. If this was not possible, 
percentages of patients with a specific outcome were presented.

All stages of study selection and data extraction were performed by  
2 reviewers (M.E.S. and C.M.J.M.B.) independently. Disagreements regarding 
study selection and data extraction were solved by discussion.

Data analysis
We assessed RCTs according to the criterion grading system described in the 
Cochrane Handbook for Systematic Reviews of Interventions 5.0.2 (updated 
in February 2008).2 To assess the risk of bias, the following measurements 
were assessed: sequence generation, concealment of allocation, blinding  
(of participants, researchers, and outcome assessment), handling of 
withdrawals and losses, and other potential threats to validity. Each item was 
scored as adequate, inadequate, or unclear. The Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) checklist for observational 
studies was used to identify methodologic errors in cohort studies.3 Case reports 
were not assessed for methodologic quality.

Strenght of evidence 
Each reviewer graded the total body of evidence found for each disease 
according to the grading system proposed by Robinson et al.4 Because it is 
inappropriate to formulate safety conclusions based on information derived 
from studies with relatively small case numbers and short follow-up periods, we 
compared the found adverse events (AEs) and serious adverse events (SAEs) with 
the safety data from the Summary of Product Characteristics dated May 27 2009 
http://www.medicines.org.uk/emc/medicine/2881/SPC/Imuran_Tablets_25mg/). 
Particular attention was given to the identification of AEs that seemed to be 
specific for an indication.

Clinical recommendations
The clinical recommendations are based on the available evidence derived 
from the literature in combination with considerations such as known AEs, 
patient preferences, availability of other treatment options, organizational 
aspects, social consequences and costs. Two reviewers (M.E.S. and C.M.J.M.B.) 
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independently assessed the methodologic quality, strength of evidence, 
and magnitude of effect and generated clinical recommendations balancing  
the benefits, burdens, risks, and costs. All details were discussed with the 
members of the working group.

RESULtS

Study search
The Figure summarizes the selection process. An initial search retrieved 3870 
articles. After screening the title and/or abstract for eligibility, 148 articles were 
selected. The main reason for exclusion was lack of relevance (eg, use of AZA in 
registered indications). After screening the full texts of the articles, 43 articles 
matched our inclusion and exclusion criteria, of which 11 were RCTs, 2 were 
cohort studies, and 30 were case series.5-47 In total, 1128 patients with 12 different 
dermatologic diseases were described. Study demographics are listed in Table 2.

Data extraction
Concomitant treatment was allowed in most studies, not reported in  
9 studies, and not allowed in 3. Because AZA is often regarded and used as  
a corticosteroid-supporting and sparing agent, oral corticosteroids were most 
frequently used as concomitant medication (n=20). Oral corticosteroids were 
also used to support patients between initiation and the onset of action of 
AZA, after which the dosage was tapered. Topical corticosteroids were allowed 
in 9 studies. Diagnostic criteria and disease definitions were often not specified. 
Also, the definition of the onset of action was mostly absent.  

The severity outcome measures used were heterogeneous. Objective and 
validated severity outcome measurements were used in only 11 (25.6%) of 
the studies and included the Six Area, Six Sign Atopic Dermatitis (SASSAD) 
severity score; Severity Scoring of Atopic Dermatitis index; Psoriasis Area and 
Severity Index; modified Rodnan skin score; scores on visual analogue scales; 
and percentage of body surface area affected by disease.48-50 Non-validated 
outcome measures included the modified Psoriasis Area and Severity Index and 
the Clinical Severity Score. In most of the studies, only descriptive means were 
given to indicate changes in disease severity.

In 4 studies, thiopurine methyltransferase (TPMT) activity was measured 
before the initiation of AZA therapy. In 2 of these studies, the dosage of AZA 
was adjusted to the degree of TPMT activity, and efficacy was shown not to be 
altered by this.32,33 Onset of action varied from 1 to 28 weeks and occurred on 
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table	2.	Characteristics of included articles

Disease	

reference		
(year	of	

publicatiuon) study	design treatment	arms

mean	(sD)	
treatment	

duration,	mo
fu	Duration,	

mo no.	of	patients	((m/f)
age	of	patients,	mean	(sD)	

[range],	y Daily	dose	of	aza

AD 8. (2002) RCT
AZA/PCB

3
3

37 (25/12) 38 (17-73)
2.5mg /kg

PCB/AZA - 2.5mg /kg

AD 33. (2006) RCT
AZA

3 6.5
41 (19/22) 30 (11) 0.5-2.5 mg/kg

PCB 20 (16/4) 36 (12) -

AD 22. (2009) CS Pros 6 - 17 (9/8) 16.1 [9-22]  1.2-3.5 mg/kg

AD 32. (2001) CS Pros 1-4 (2) 6 12 [18-53] 0.5-2.5 mg/kg

AD 9. (1998) CS Pros 12-84 8 10 (5/5) 39.7 [28-56] 0.7-2.5mg /kg

AD 23. (2008) CS 4-35 0-216 37 (17/20) 43 [19-83] 0.7-2.5 mg/kg

AD 30. (2005) CS 0.3-108 (24) 120 24 29 [13-48] 1.5-3.0 mg/kg

AD 35. (2002) CS (20.5) - 48 (28/20) 6.9 [6-16] 2.5-3.5 mg/kg

AD 26.( 2002) CS 24 unk 38 (21/17) 42.4 [23-87] 25-200 mg

AD 28. (1996) CS 1-21 12 35 (24/11) 31 [5-70] 100 mg

BP 7. (2007) RCT
Pred plus AZA

241 10
38 (12/26) 75.3 (12.8) 2.0 mg/kg

Pred plus MM 35 (15/20) 74.8 (13.4) -

BP 19. (1993) RCT

Pred plus AZA

6 -

36 (19/17) 77.2 (8.3) 100-150mg

Pred plus PE 31 (14/17) 74.8 (10) -

Pred 31 (17/14) 75.4 (11) -

BP 11. (1978)
RCT

Pred plus AZA
36 -

12 (6/6) 75.6 (unk) 2.5 mg/kg

Pred 13 (3/10) 74.1 (unk) -

BP 5. (1977)
Cohort

Pred plus AZA
unk1 8-45

15
unk [43-92]

1.5 mg/kg

Pred 14

BP 10. (1974)2 CS 48 10 (3/7) 68.2 [53-87] 2.5 mg/kg

BP 41. (1973) CS 2-30 - 5 (3/2) 81.4 [70-91] 75-250 mg

BP 18. (1971) CS unk1 7 12 Unk [47-79] 2.5 mg/kg

CAD 34. (1989) RCT
AZA

1.5-12 (8.4) unk
8 (6/2) 64 [48-75] 50 mg

PCB 10 (10/0) 66 [48-84] -

CAD 47. (2003) CS Unk1 unk 12 (unk) 62.7 [26-85]5 1.0-2.5 mg/kg

CAD 29. (1984) CS 1.5-33 (11.5) unk 14 (11/3) 69.1 [55-80] 100-200 mg

CV 20. (1991) RCT
Pred plus AZA

3 29
8 (5/3) 66 [51-86] 2 mg/kg

Conventional 9 (2/7) 65 [37-81] -

CLV3 13. (1991) CS Pros unk1 unk 6 (2/4) 32.2 [20-50] 150-250 mg

CLV 12. (1987) CS unk unk 8 Unk 150 mg

SCLE 
CCLE 13. (1991) CS Pros unk1 unk 6 (2/4) 42.5 [31-62] 100-150mg

EM 16. (1995) CS 15-601 0-12 5 (2/3) 29.6 [16-39] 100-150mg

HD 38. (2009) CS unk 3-48 6 (5/1) 49.0 [34-60] unk

Lep T1R 31. (2004) RCT
Pred plus AZA

3 3
21 (18/3) 46 [22-65] 3 mg/kg

Pred 19 (17/2) 41 [20-65] -
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table	2.	Characteristics of included articles

Disease	

reference		
(year	of	

publicatiuon) study	design treatment	arms

mean	(sD)	
treatment	

duration,	mo
fu	Duration,	

mo no.	of	patients	((m/f)
age	of	patients,	mean	(sD)	

[range],	y Daily	dose	of	aza

AD 8. (2002) RCT
AZA/PCB

3
3

37 (25/12) 38 (17-73)
2.5mg /kg

PCB/AZA - 2.5mg /kg

AD 33. (2006) RCT
AZA

3 6.5
41 (19/22) 30 (11) 0.5-2.5 mg/kg

PCB 20 (16/4) 36 (12) -

AD 22. (2009) CS Pros 6 - 17 (9/8) 16.1 [9-22]  1.2-3.5 mg/kg

AD 32. (2001) CS Pros 1-4 (2) 6 12 [18-53] 0.5-2.5 mg/kg

AD 9. (1998) CS Pros 12-84 8 10 (5/5) 39.7 [28-56] 0.7-2.5mg /kg

AD 23. (2008) CS 4-35 0-216 37 (17/20) 43 [19-83] 0.7-2.5 mg/kg

AD 30. (2005) CS 0.3-108 (24) 120 24 29 [13-48] 1.5-3.0 mg/kg

AD 35. (2002) CS (20.5) - 48 (28/20) 6.9 [6-16] 2.5-3.5 mg/kg

AD 26.( 2002) CS 24 unk 38 (21/17) 42.4 [23-87] 25-200 mg

AD 28. (1996) CS 1-21 12 35 (24/11) 31 [5-70] 100 mg

BP 7. (2007) RCT
Pred plus AZA

241 10
38 (12/26) 75.3 (12.8) 2.0 mg/kg

Pred plus MM 35 (15/20) 74.8 (13.4) -

BP 19. (1993) RCT

Pred plus AZA

6 -

36 (19/17) 77.2 (8.3) 100-150mg

Pred plus PE 31 (14/17) 74.8 (10) -

Pred 31 (17/14) 75.4 (11) -

BP 11. (1978)
RCT

Pred plus AZA
36 -

12 (6/6) 75.6 (unk) 2.5 mg/kg

Pred 13 (3/10) 74.1 (unk) -

BP 5. (1977)
Cohort

Pred plus AZA
unk1 8-45

15
unk [43-92]

1.5 mg/kg

Pred 14

BP 10. (1974)2 CS 48 10 (3/7) 68.2 [53-87] 2.5 mg/kg

BP 41. (1973) CS 2-30 - 5 (3/2) 81.4 [70-91] 75-250 mg

BP 18. (1971) CS unk1 7 12 Unk [47-79] 2.5 mg/kg

CAD 34. (1989) RCT
AZA

1.5-12 (8.4) unk
8 (6/2) 64 [48-75] 50 mg

PCB 10 (10/0) 66 [48-84] -

CAD 47. (2003) CS Unk1 unk 12 (unk) 62.7 [26-85]5 1.0-2.5 mg/kg

CAD 29. (1984) CS 1.5-33 (11.5) unk 14 (11/3) 69.1 [55-80] 100-200 mg

CV 20. (1991) RCT
Pred plus AZA

3 29
8 (5/3) 66 [51-86] 2 mg/kg

Conventional 9 (2/7) 65 [37-81] -

CLV3 13. (1991) CS Pros unk1 unk 6 (2/4) 32.2 [20-50] 150-250 mg

CLV 12. (1987) CS unk unk 8 Unk 150 mg

SCLE 
CCLE 13. (1991) CS Pros unk1 unk 6 (2/4) 42.5 [31-62] 100-150mg

EM 16. (1995) CS 15-601 0-12 5 (2/3) 29.6 [16-39] 100-150mg

HD 38. (2009) CS unk 3-48 6 (5/1) 49.0 [34-60] unk

Lep T1R 31. (2004) RCT
Pred plus AZA

3 3
21 (18/3) 46 [22-65] 3 mg/kg

Pred 19 (17/2) 41 [20-65] -
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table	2.	Continued

Disease	

reference		
(year	of	

publicatiuon) study	design treatment	arms

mean	(sD)	
treatment	

duration,	mo
fu	Duration,	

mo no.	of	patients	((m/f)
age	of	patients,	mean	(sD)	

[range],	y Daily	dose	of	aza

LP 43. (2001) CS 3-7 (5) 6-9 9(4/5) 32.2 [5-54] 100 mg

PD 44. (2008) RCT
AZA

6 6
20 (13/7) 48.5 [25-60] 100 mg

Betamethason 21 (16/5) 50.7 [26-73] 

PD 42. (2000) Cohort

AZA

6-36 36

22 (2/20)

31-75

100mg/day

AZA 11 (5/6) 50 mg/day+300mg/28d

AZA 10 (10/0) 100 mg/day+300mg/28d 

PD 45. (2006) CS 6 - 12 (10/2) 53.5 [39-65] 300 mg/ week

PD 40. (1998) CS 6 9-12 20 (19/1) 54 [40-72) 100-150 mg

PRP 24. (1972) CS 2-48 18-36 5(4/1) 55.2 [47-67] 50-200 mg

PsA 27. (1990) CS 32.5 (34)4 0-93 11(6/5) 46.3 (11.2) Mean 2.14mg/kg

Ps 15. (1974) CS 2-314 (21) unk 29 51 [23-79] 100-300 mg

PsA 6. (1973) CS unk unk 11 (9/2) 47.2 [27-68] 25-150 mg

Ps 46. (1972) CS 2.5- 7.5 24 66 (42/24) [20-60] 50-100 mg 

Ps 17. (1970) CS 1,5 - 10 (2/8) 54.3 [31-73] 2.5 mg/kg

Ps & PsA 21. (1970) CS 0.7 – 23 (2) unk 20 (11/9) 50.6 [23-8] 50-450 mg

SSc 36. (2006) RCT
AZA

30 -
30 (4/26) 36 [19-63] 2.0-2.5 mg/kg

CYC 30 (3/27) 38 [20-65] 2.0 mg/kg

SSc 37. (2007) CS 12 - 13 (1/12) 38 [23-53] 50-100 mg

ScD/SSc 14. (1973) CS 0.5- 1.7 - 5 (2/3) 34.2 [9-71] 50-150 mg

ScD 25. (1968) CS 5-23 - 20 (14/6) 43.5 [12-65] 50-250 mg

Vi 39. (2006) RCT
PUVA plus AZA

4 -
30(unk)

unk
0.6-0.75 mg

PUVA 30(unk) -

For all abreviations, see list at end of article  
CYC; cyclophosphamide, FU; follow-up, MM; mycofenolaat mofetyl, PE; plasma exchange,  
Pred; prednisolone, unk; unknown, y;years
- = not applicable
1 Depended highly on individual clinical response
2 Follow-up study. Same patients used as in reference 18.
3 Severe and recalcitrant disease with mild systemic involvement
4 Treatment until remission was achieved
5 age of total group

average 4 to 6 weeks after the initial dosage. Duration of remission varied from 
0 to 93 months.

Study results are summarized in Table 3. Studies reporting AZA efficacy in 
patients with 2 different dermatologic diseases were discussed separately for 
each disease.

166



O
FF-LA

BEL A
ZA

TH
IO

PRIN
E

C
h

a
Pter

	5.3

table	2.	Continued

Disease	

reference		
(year	of	

publicatiuon) study	design treatment	arms

mean	(sD)	
treatment	

duration,	mo
fu	Duration,	

mo no.	of	patients	((m/f)
age	of	patients,	mean	(sD)	

[range],	y Daily	dose	of	aza

LP 43. (2001) CS 3-7 (5) 6-9 9(4/5) 32.2 [5-54] 100 mg

PD 44. (2008) RCT
AZA

6 6
20 (13/7) 48.5 [25-60] 100 mg

Betamethason 21 (16/5) 50.7 [26-73] 

PD 42. (2000) Cohort

AZA

6-36 36

22 (2/20)

31-75

100mg/day

AZA 11 (5/6) 50 mg/day+300mg/28d

AZA 10 (10/0) 100 mg/day+300mg/28d 

PD 45. (2006) CS 6 - 12 (10/2) 53.5 [39-65] 300 mg/ week

PD 40. (1998) CS 6 9-12 20 (19/1) 54 [40-72) 100-150 mg

PRP 24. (1972) CS 2-48 18-36 5(4/1) 55.2 [47-67] 50-200 mg

PsA 27. (1990) CS 32.5 (34)4 0-93 11(6/5) 46.3 (11.2) Mean 2.14mg/kg

Ps 15. (1974) CS 2-314 (21) unk 29 51 [23-79] 100-300 mg

PsA 6. (1973) CS unk unk 11 (9/2) 47.2 [27-68] 25-150 mg

Ps 46. (1972) CS 2.5- 7.5 24 66 (42/24) [20-60] 50-100 mg 

Ps 17. (1970) CS 1,5 - 10 (2/8) 54.3 [31-73] 2.5 mg/kg

Ps & PsA 21. (1970) CS 0.7 – 23 (2) unk 20 (11/9) 50.6 [23-8] 50-450 mg

SSc 36. (2006) RCT
AZA

30 -
30 (4/26) 36 [19-63] 2.0-2.5 mg/kg

CYC 30 (3/27) 38 [20-65] 2.0 mg/kg

SSc 37. (2007) CS 12 - 13 (1/12) 38 [23-53] 50-100 mg

ScD/SSc 14. (1973) CS 0.5- 1.7 - 5 (2/3) 34.2 [9-71] 50-150 mg

ScD 25. (1968) CS 5-23 - 20 (14/6) 43.5 [12-65] 50-250 mg

Vi 39. (2006) RCT
PUVA plus AZA

4 -
30(unk)

unk
0.6-0.75 mg

PUVA 30(unk) -

For all abreviations, see list at end of article  
CYC; cyclophosphamide, FU; follow-up, MM; mycofenolaat mofetyl, PE; plasma exchange,  
Pred; prednisolone, unk; unknown, y;years
- = not applicable
1 Depended highly on individual clinical response
2 Follow-up study. Same patients used as in reference 18.
3 Severe and recalcitrant disease with mild systemic involvement
4 Treatment until remission was achieved
5 age of total group

Methodologic quality and recommendations
As seen in the risk of bias table, the methodologic quality of the included 
RCTs varied substantially (Table 4). Adequate randomization was performed 
in 7 (63.6%) of the studies and was unclear or not performed in 4 (36.4%). 
Concealment of allocation was judged unclear in 3 studies (27.3%) and 
inadequate in 2 (18.2%). Blinding was judged adequate in 3 studies (27.3%) and 
was inadequate or unclear in 8 (72.7%). Summary of the quality of evidence and 
the evidence-based recommendations for clinical practice are given in Table 5.
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table	3.	Results

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

AD 8.(2002)

Reduction disease severity SASSAD:  
AZA: 10.2 points (26%) versus PCB: 1.0 points (3%)
Between groups: p<0.01 ; ITT unk - TS (all) 

Liver enzymes ↑(8), URTI(5), Fatigue (3), Yellow 
urine (3), Migraine (2), Malaise (2), Folliculitis 
(2), Lymphopenia (2), Arthalgia (1), Asthma(1), 
Bruising (1), Depression (1), Hay fever (1), 
Headache (1), Impetigo (1), Neutropenia (1), 
Painful foot (1), Shaking (1), Sore tongue (1), 
Yawning (1)

None

AD 33. (2006)

Reduction disease severity SASSAD:  
AZA 12.0 points (37%) versus PCB 6.6 points (20%)
Difference: 5.4 (95%CI 1.4-9.3), and 17% (95%CI 
4.3-29%); ITT

unk 3 TS (all)

>1 lymphopenia (28), Nausea (17), ALAT 
increase (6), Severe nausea (4), Headaches 
(5), Abdominal pain (4), Lightheadedness (3), 
Folliculitis (3), Drug hypersensitivity (2), LRTI (2), 
URTI (2), >1 neutropenia (2), Malaise(1)

None

AD 22. (2009) Mean SCORAD reduction 18.0 points (27%) after 6 
months unk - TS (all) Liver enzymes ↑(3) None

AD 32. (2001) Mean SASSAD improvement 12.3 units (95% CI 
1.0-23.7) 4 3-6 unk Liver enzymes ↑( (2) None

AD 9. (1998)

5 (50% ) complete remission
3 (30%) refractory after initial response
1 (10%) good reaction, but persistent sites
1 (10%) poor reaction

unk >36 unk
Transient lymphopenia (3), Transient gamma-
glutamyl transferase increasement (1), Lethargia 
(1), Recurrent herpes simplex labialis (1)

Non Hodgekin 
Lymfoma (1)*

AD 23. (2008)

15 (40.5%) complete remission 
9 (24%) good response, no remission
7 (19%) under treatment, no remission
5 (13.5%) stopped due to SAE
1 (3%) no response 

8 1-35 TS (all)

Lymphopenia (19), Neutropenia (5), Nausea (4)
Persistant lymphopenia (2), Flu-like reaction 
(1), Pancytopenia (1), abdominal cramps (1), 
myalgia (1), Severe nausea and vomiting (1)

None

AD 30. (2005)
20 (83.3%) patients 94% improvement of BSA
2 (8.3%) lack of response
2 (8.3%) stopped due to SAE

8 [range 2-28] 9 unk
Pancytopenie (1), Abdominal distress (1), Acute 
bronchitis (1), Severe herpes labialis (1), Liver 
enzymes ↑((1)

Pancreatitis (1)
ruptured 
aneurysm (1)†*

AD 35. (2002)
28 (58.3%) excellent improvement  
13 (27.1%) good improvement 
7 (18.4%) inadequate improvement

4 [range 2-6] - OS (23)#

Lymphopenia (15), Thrombocytopenia (1), 
Liver enzymes ↑((5), Microcytosis (3), Eczema 
herpeticum (1), Nausea, vomiting, diarroea (1), 
Hypersensitivity(1)

None

AD 26. (2002)
30 (79%) good response 
4 (10.5%) stopped due to SAE
4 (10.5%) lack of response

3.7 [range 1-8] - TS (all)
Nausea (5), Fatigue (5), Leukopenia (3)
Myalgia (2), Drug eruption (2), Megaloblastic 
anemia (1)

Severe 
pancytopenia 
(1)

AD 28. (1996)
18 (69.2%) good response
3 (8.6%) little effect
3 (8.6%) stopped due to SAE

[range 4- 24] 12 (61.5% 
patients) TS (all) Severe nausea and epigastric pain (3)

Mild nausea (3) None

BP 7. (2007)

100% complete remission after a median duration 
of 23.8 (SD 18.9) days in the Pred & AZA group vs 
100% complete remission after a median duration of 
42.0 (SD 55.3) days in Pred & MM group. (p=0.09); 
ITT

unk 5.8 (SD 4.8) OS 0.5 mg/kg (all)#
Liver enzymes ↑((106), Dizziness (2), 
Hyperglycemia (1), Myalgia (1)$

Death(2)
Infection (1)
Abnormal liver 
function (2)

168



O
FF-LA

BEL A
ZA

TH
IO

PRIN
E

C
h

a
Pter

	5.3

table	3.	Results

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

AD 8.(2002)

Reduction disease severity SASSAD:  
AZA: 10.2 points (26%) versus PCB: 1.0 points (3%)
Between groups: p<0.01 ; ITT unk - TS (all) 

Liver enzymes ↑(8), URTI(5), Fatigue (3), Yellow 
urine (3), Migraine (2), Malaise (2), Folliculitis 
(2), Lymphopenia (2), Arthalgia (1), Asthma(1), 
Bruising (1), Depression (1), Hay fever (1), 
Headache (1), Impetigo (1), Neutropenia (1), 
Painful foot (1), Shaking (1), Sore tongue (1), 
Yawning (1)

None

AD 33. (2006)

Reduction disease severity SASSAD:  
AZA 12.0 points (37%) versus PCB 6.6 points (20%)
Difference: 5.4 (95%CI 1.4-9.3), and 17% (95%CI 
4.3-29%); ITT

unk 3 TS (all)

>1 lymphopenia (28), Nausea (17), ALAT 
increase (6), Severe nausea (4), Headaches 
(5), Abdominal pain (4), Lightheadedness (3), 
Folliculitis (3), Drug hypersensitivity (2), LRTI (2), 
URTI (2), >1 neutropenia (2), Malaise(1)

None

AD 22. (2009) Mean SCORAD reduction 18.0 points (27%) after 6 
months unk - TS (all) Liver enzymes ↑(3) None

AD 32. (2001) Mean SASSAD improvement 12.3 units (95% CI 
1.0-23.7) 4 3-6 unk Liver enzymes ↑( (2) None

AD 9. (1998)

5 (50% ) complete remission
3 (30%) refractory after initial response
1 (10%) good reaction, but persistent sites
1 (10%) poor reaction

unk >36 unk
Transient lymphopenia (3), Transient gamma-
glutamyl transferase increasement (1), Lethargia 
(1), Recurrent herpes simplex labialis (1)

Non Hodgekin 
Lymfoma (1)*

AD 23. (2008)

15 (40.5%) complete remission 
9 (24%) good response, no remission
7 (19%) under treatment, no remission
5 (13.5%) stopped due to SAE
1 (3%) no response 

8 1-35 TS (all)

Lymphopenia (19), Neutropenia (5), Nausea (4)
Persistant lymphopenia (2), Flu-like reaction 
(1), Pancytopenia (1), abdominal cramps (1), 
myalgia (1), Severe nausea and vomiting (1)

None

AD 30. (2005)
20 (83.3%) patients 94% improvement of BSA
2 (8.3%) lack of response
2 (8.3%) stopped due to SAE

8 [range 2-28] 9 unk
Pancytopenie (1), Abdominal distress (1), Acute 
bronchitis (1), Severe herpes labialis (1), Liver 
enzymes ↑((1)

Pancreatitis (1)
ruptured 
aneurysm (1)†*

AD 35. (2002)
28 (58.3%) excellent improvement  
13 (27.1%) good improvement 
7 (18.4%) inadequate improvement

4 [range 2-6] - OS (23)#

Lymphopenia (15), Thrombocytopenia (1), 
Liver enzymes ↑((5), Microcytosis (3), Eczema 
herpeticum (1), Nausea, vomiting, diarroea (1), 
Hypersensitivity(1)

None

AD 26. (2002)
30 (79%) good response 
4 (10.5%) stopped due to SAE
4 (10.5%) lack of response

3.7 [range 1-8] - TS (all)
Nausea (5), Fatigue (5), Leukopenia (3)
Myalgia (2), Drug eruption (2), Megaloblastic 
anemia (1)

Severe 
pancytopenia 
(1)

AD 28. (1996)
18 (69.2%) good response
3 (8.6%) little effect
3 (8.6%) stopped due to SAE

[range 4- 24] 12 (61.5% 
patients) TS (all) Severe nausea and epigastric pain (3)

Mild nausea (3) None

BP 7. (2007)

100% complete remission after a median duration 
of 23.8 (SD 18.9) days in the Pred & AZA group vs 
100% complete remission after a median duration of 
42.0 (SD 55.3) days in Pred & MM group. (p=0.09); 
ITT

unk 5.8 (SD 4.8) OS 0.5 mg/kg (all)#
Liver enzymes ↑((106), Dizziness (2), 
Hyperglycemia (1), Myalgia (1)$

Death(2)
Infection (1)
Abnormal liver 
function (2)
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table	3.	Continued

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

BP 19. (1993)

Percentage controlled disease  
AZA & Pred: week 4: 80.5% (95% CI 68-93%) 6 
months:  39.0% (95% CI 23-55%)
Pred: week 4: 71% (95% CI 55-87%) 6 mo: 42% 
(95% CI 25-59)
Pred & PE: week 4: 71% (95% CI 55-87) 6 mon: 29% 
(95% CI 13-45%)
No statistically significant difference between groups 
at 4 weeks and 6 mo. PP

unk - OS 1mg/kg, (all)# Leukopenia (4)$

Death (6)
Hepatitis (3)
Severe 
cytopenia (4)

BP 11. (1978)

7 (58%) remission in Pred plus AZA group versus 3 
(23%) in Pred group. Not significant.
Significant reduction in prednisone dose (45%) in 
Pred plus AZA group.

unk - OS 30-80mg/day 
(all) Transient leucopenia (2)

Heart failure 
(1)† and CVA 
(2)†

BP 5. (1977)

50% reduction in maintenance dose of prednisolone 
in AZA group
30% reduction in length of medicinal therapy in AZA 
group

unk unk OS 10-240 mg/
day (all) None None

BP 10. (1974)

4 (40%) well controlled/remission
1 (10%) moderate response
1 (10%) Intolerant 
4 (40%) Deceased

unk 4-36 OS
Herpes zoster (1)
Mild urticaria (1)
Diarrhoea & vomiting (1)

adenoCA(1)†, 
mammaCA 
(1)†, MI (1)†, 
CVA(1)†

BP 41. (1973)
2 (40%) very good, no new blisters
2 (40%) good, occasional new blister
1 (20%) withdrew after 2 weeks

4-6 - None None None

BP 18. (1971) 9 (82%) withdrawal of OS without relapse
2 (18%) considerable reduction of pred dose unk 0.3- 7 OS Transient leucopenia (4)

Nausea, vomiting, diarrhea (2) None

CAD 34. (1989)

Mean reduction in rash VAS:
AZA; 4.9 , PCB; -1.1, p<0.05
Difference: 6.0 (95%CI 1.7-10.2)
Mean reduction in BSA of rash:
AZA; 34.4%, PCB; -27.8% p<0.05
Difference: 62.2 (95% 11.8-112.5); ITT

< 4 unk unk Gastro-intestinal intolerance (1) None

CAD 47.
(2003)

11 (92%) Partial/good response 
1 (8%) Withdrew 4-6 unk unk Liver enzymes ↑( (1) None

CAD 29. (1984)

9 (57%) Cleared/improved 
2 (14%) Cleared, but refractory
2 (14%) No response 
2 (14%) Withdrew

6-20 10 None Vomiting (2), Diarrhea (2), Abdominal 
discomfort (2)

CVA (1)†

Airway 
disease(1)† 
heart 
disease(1)†

CV 20. (1991)
7 (88%) remission AZA (p<0.05).
6 (55%) remission conventional (p<0.05).
No sign. diff. between groups

unk 18 OS 10-60 mg (all) Gastrointestinal complaints (1)

Septic arthritis 
(1)
Epidural abcess 
(1)

CLV 13. (1991)
2 (33%) complete response     
3 (50%) Partial response       
1 (17%) No response 

4-6 unk OS (3) Col (1) Verrucae (3), Liver enzymes ↑((1)
Herpes zoster (1) None

CLV 12. (1987) 8 (100%) responsive to treatment 4-8 unk OS (all) Mild hepatitis (1) None
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table	3.	Continued

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

BP 19. (1993)

Percentage controlled disease  
AZA & Pred: week 4: 80.5% (95% CI 68-93%) 6 
months:  39.0% (95% CI 23-55%)
Pred: week 4: 71% (95% CI 55-87%) 6 mo: 42% 
(95% CI 25-59)
Pred & PE: week 4: 71% (95% CI 55-87) 6 mon: 29% 
(95% CI 13-45%)
No statistically significant difference between groups 
at 4 weeks and 6 mo. PP

unk - OS 1mg/kg, (all)# Leukopenia (4)$

Death (6)
Hepatitis (3)
Severe 
cytopenia (4)

BP 11. (1978)

7 (58%) remission in Pred plus AZA group versus 3 
(23%) in Pred group. Not significant.
Significant reduction in prednisone dose (45%) in 
Pred plus AZA group.

unk - OS 30-80mg/day 
(all) Transient leucopenia (2)

Heart failure 
(1)† and CVA 
(2)†

BP 5. (1977)

50% reduction in maintenance dose of prednisolone 
in AZA group
30% reduction in length of medicinal therapy in AZA 
group

unk unk OS 10-240 mg/
day (all) None None

BP 10. (1974)

4 (40%) well controlled/remission
1 (10%) moderate response
1 (10%) Intolerant 
4 (40%) Deceased

unk 4-36 OS
Herpes zoster (1)
Mild urticaria (1)
Diarrhoea & vomiting (1)

adenoCA(1)†, 
mammaCA 
(1)†, MI (1)†, 
CVA(1)†

BP 41. (1973)
2 (40%) very good, no new blisters
2 (40%) good, occasional new blister
1 (20%) withdrew after 2 weeks

4-6 - None None None

BP 18. (1971) 9 (82%) withdrawal of OS without relapse
2 (18%) considerable reduction of pred dose unk 0.3- 7 OS Transient leucopenia (4)

Nausea, vomiting, diarrhea (2) None

CAD 34. (1989)

Mean reduction in rash VAS:
AZA; 4.9 , PCB; -1.1, p<0.05
Difference: 6.0 (95%CI 1.7-10.2)
Mean reduction in BSA of rash:
AZA; 34.4%, PCB; -27.8% p<0.05
Difference: 62.2 (95% 11.8-112.5); ITT

< 4 unk unk Gastro-intestinal intolerance (1) None

CAD 47.
(2003)

11 (92%) Partial/good response 
1 (8%) Withdrew 4-6 unk unk Liver enzymes ↑( (1) None

CAD 29. (1984)

9 (57%) Cleared/improved 
2 (14%) Cleared, but refractory
2 (14%) No response 
2 (14%) Withdrew

6-20 10 None Vomiting (2), Diarrhea (2), Abdominal 
discomfort (2)

CVA (1)†

Airway 
disease(1)† 
heart 
disease(1)†

CV 20. (1991)
7 (88%) remission AZA (p<0.05).
6 (55%) remission conventional (p<0.05).
No sign. diff. between groups

unk 18 OS 10-60 mg (all) Gastrointestinal complaints (1)

Septic arthritis 
(1)
Epidural abcess 
(1)

CLV 13. (1991)
2 (33%) complete response     
3 (50%) Partial response       
1 (17%) No response 

4-6 unk OS (3) Col (1) Verrucae (3), Liver enzymes ↑((1)
Herpes zoster (1) None

CLV 12. (1987) 8 (100%) responsive to treatment 4-8 unk OS (all) Mild hepatitis (1) None
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table	3.	Continued

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

SCLE/CCLE 13. (1991)
1 (17%) complete response       
3 (50%) partial response              
2 (33%) no response    

<6 unk OS 20-30mg (all) Drug-induced fever (2), Nausea (1)
Leucopenia (1) Pancreatitis (1)

EM 16. (1995) 3 (60%) complete remission        
2 (40%) well-controlled disease          unk 8 OS (1) Dap (1) unk unk

HD 38. (2009)
2 (33%) >75% improvement 
1 (17%) >50 % improvement 
3 (50%) withdrew 

unk unk AB, TS (all) unk unk

Lep T1R 31. (2004)

Skin sympt: AZA: 52% improvement (p<0.01)
Pred: 65% improvement (p<0.01)
Rescue medication: 48% subjects in AZA versus 37% 
in pred group. 
Nerve function: no effect in both groups.
No sign. diff. between groups; ITT

1 >3 OS 5-40mg (all)#
Mild nausea (2), Herpes zoster (1)
Transient leucopenia (1) None

LP 43. (2001)
7 (77.8%) excellent response
1 (11.1%) good response
1 (11.1%) poor response

4-6 >6-9 unk Gingivitis (1) $ None

PD 44. (2008)

AZA: CSS decreased from 64.5 (SD16.4) to 4.3 (SD 
5.6) p <0.01
Beta: CSS decreased from 67.1 (SD 17.4) to 0.6  (SD 
2.2) p <0.01; PP

4 1-6 TS (all)
Infections (15), Loss of appetite (7), Dyspepsia 
(5), Fever (5), Nausea/vomiting (3), Weight gain 
(3), Backache (3), Hirsutism (1)

None

PD 42. (2000)

38 (88%) complete remission.
3 (7%) incomplete remission.
2 (5%) withdrew
No sign. diff. between groups

unk unk OS (n=22)
Infection (8), Liver enzymes ↑((2), Fever 
(1), Hepatitis (1), Malaise (1), Nausea (1), 
Palpitations (1), Vomiting (1)

None

PD 45. (2006) CSS decreased from mean 40.4 (SD 8.0) to 10.9 
(SD8.4) p<0.01 4-6 - TS (all) Vomiting (2), Weight loss 2-3 kg (2), Paresthesia 

of hands (1) None

PD 40. (1998)

10(66%): 90% reduction in PASI
3 (20%): 50% reduction in PASI
1 (2%): <50% reduction in PASI
1 (2%): No improvement 

8-28 unk OS (all)# None None

PRP 24. (1972) 4 (80%) cleared completely
1 (20%) withdrew 1 3- appr. 36 OS (1) Stomach ache (2), Gastric hiatus hernia (1)

Nausea (1), Solar keratosis (1), Skin cancers (1) None

PsA 27. (1990)
8 (80%) complete remission
1 (10%) incomplete remission
1 (10%) relapse

6.1 (SD 6.7) 0-93
(Mean 18) OS (5) SZ (2) 

Herpes zoster infection (1), Transient 
leucopenia(1)
Transient leucothrombopenia (1)

Pulmonary 
embolus(1)†
Resp. insuf. 
(1)† 

Ps 15. (1974)

3 (10.3%) 50-75% improvement
16 (55%) 75-100%
7 (24%) no improvement
3 (10.3%) stopped due to SAE

unk 6-9 None

Nausea, diarrhea, abdominal pain (12), 
Leucopenia (10), Reversable mild portal fibrosis 
(8), Abnormalities of taste (2), Cholestasis (2)
Thrombocytopenia (1)

None

PsA 6. (1973) 10 (91%) complete remission
1 (9%) marked remission 0.5-4.5 1-10 unk Nausea, vomiting, diarrhea (5), Leukopenia (2)

Anemia (1), Liver enzymes ↑((1) None

Ps 46. (1972)
40 (60%) complete remission
20 (30%) partial reduction
6 (10%) no significant reduction

<10 0-12 unk Fever (Unk), Nausea (Unk) None
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table	3.	Continued

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

SCLE/CCLE 13. (1991)
1 (17%) complete response       
3 (50%) partial response              
2 (33%) no response    

<6 unk OS 20-30mg (all) Drug-induced fever (2), Nausea (1)
Leucopenia (1) Pancreatitis (1)

EM 16. (1995) 3 (60%) complete remission        
2 (40%) well-controlled disease          unk 8 OS (1) Dap (1) unk unk

HD 38. (2009)
2 (33%) >75% improvement 
1 (17%) >50 % improvement 
3 (50%) withdrew 

unk unk AB, TS (all) unk unk

Lep T1R 31. (2004)

Skin sympt: AZA: 52% improvement (p<0.01)
Pred: 65% improvement (p<0.01)
Rescue medication: 48% subjects in AZA versus 37% 
in pred group. 
Nerve function: no effect in both groups.
No sign. diff. between groups; ITT

1 >3 OS 5-40mg (all)#
Mild nausea (2), Herpes zoster (1)
Transient leucopenia (1) None

LP 43. (2001)
7 (77.8%) excellent response
1 (11.1%) good response
1 (11.1%) poor response

4-6 >6-9 unk Gingivitis (1) $ None

PD 44. (2008)

AZA: CSS decreased from 64.5 (SD16.4) to 4.3 (SD 
5.6) p <0.01
Beta: CSS decreased from 67.1 (SD 17.4) to 0.6  (SD 
2.2) p <0.01; PP

4 1-6 TS (all)
Infections (15), Loss of appetite (7), Dyspepsia 
(5), Fever (5), Nausea/vomiting (3), Weight gain 
(3), Backache (3), Hirsutism (1)

None

PD 42. (2000)

38 (88%) complete remission.
3 (7%) incomplete remission.
2 (5%) withdrew
No sign. diff. between groups

unk unk OS (n=22)
Infection (8), Liver enzymes ↑((2), Fever 
(1), Hepatitis (1), Malaise (1), Nausea (1), 
Palpitations (1), Vomiting (1)

None

PD 45. (2006) CSS decreased from mean 40.4 (SD 8.0) to 10.9 
(SD8.4) p<0.01 4-6 - TS (all) Vomiting (2), Weight loss 2-3 kg (2), Paresthesia 

of hands (1) None

PD 40. (1998)

10(66%): 90% reduction in PASI
3 (20%): 50% reduction in PASI
1 (2%): <50% reduction in PASI
1 (2%): No improvement 

8-28 unk OS (all)# None None

PRP 24. (1972) 4 (80%) cleared completely
1 (20%) withdrew 1 3- appr. 36 OS (1) Stomach ache (2), Gastric hiatus hernia (1)

Nausea (1), Solar keratosis (1), Skin cancers (1) None

PsA 27. (1990)
8 (80%) complete remission
1 (10%) incomplete remission
1 (10%) relapse

6.1 (SD 6.7) 0-93
(Mean 18) OS (5) SZ (2) 

Herpes zoster infection (1), Transient 
leucopenia(1)
Transient leucothrombopenia (1)

Pulmonary 
embolus(1)†
Resp. insuf. 
(1)† 

Ps 15. (1974)

3 (10.3%) 50-75% improvement
16 (55%) 75-100%
7 (24%) no improvement
3 (10.3%) stopped due to SAE

unk 6-9 None

Nausea, diarrhea, abdominal pain (12), 
Leucopenia (10), Reversable mild portal fibrosis 
(8), Abnormalities of taste (2), Cholestasis (2)
Thrombocytopenia (1)

None

PsA 6. (1973) 10 (91%) complete remission
1 (9%) marked remission 0.5-4.5 1-10 unk Nausea, vomiting, diarrhea (5), Leukopenia (2)

Anemia (1), Liver enzymes ↑((1) None

Ps 46. (1972)
40 (60%) complete remission
20 (30%) partial reduction
6 (10%) no significant reduction

<10 0-12 unk Fever (Unk), Nausea (Unk) None
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table	3.	Continued

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

Ps 17. (1970)

2 (20%) 75-100% BSA reduction
1 (10%) 50-75% BSA reduction
2 (20%) 25-50% BSA reduction
5 (50%) 0-25% BSA reduction

2-6 - None Transient leucopenia (2), Transient aneamia (1)
Liver enzymes ↑((1) None

Ps(A) 21. (1970)

4 (20%) complete remission 
6 (30%)almost complete remission 
9 (45%) incomplete remission 
1 (5%) no response

1-8 1-8 unk
Transient leucopenia (14), Transient aneamia, (5)
Transient thrombocytose (3), Gastro-intestinal 
complaints (3) Transient thrombocytopenia (1)

Aneamia (1)
Myocard infarct 
(1)

SSc 36. (2006)

AZA: mRss 14.3 (SD 1.0) to 14.5 (SD 1.2) after 18 
mo. p>0.05
CYC: mRss 14.7 (SD + 1.1) to 5.2 (SD + 0.5) after 18 
mo. p<0.01
Difference between groups p<0.01; ITT

unk - OS 15 mg/day (all) Nausea (3), Dyspepsia (2), Leukocytopenia (2), 
Otitis media (1) None

SSc 37. (2007) mRss 8.23 (SD 2.9) to 6.38 (SD 3.4) (p<0.01). unk - OS 10 mg (all) unk unk

ScD/
SSc 14. (1973)

2 (40%) sign. improvement
2 (40%) moderate improvement
1 (20%) no response

unk - OS (4) AB (4) unk unk

ScD 25. (1968)

8 (40%) improved
7 (35%) no change
1 (5%) worsening
1 (5%) loss to FU 
3 (15%) withdrew

unk - -
Granulocytopenie (4), Anemie (3), Gastro-
intestinal complaints (3), Serum sickness (3), 
Thrombocytopenie (2), Joint and muscle pain (1)

None

Vi 39. (2006)
Mean BSA repigmentation after 4 months: 58.4% 
in PUVA plus AZA versus 24.8% in PUVA group 
(p<0.01). ITT

3-5 - - Gastric complaints (2) None

For all abreviations, see list at end of article.
Beta; bethamethason, BSA; body surface area, CA; carcinoma, CI; confidence interval, Col; colchicine, 
CSS; Clinical Severity Score, CVA; cerebro vascular accident, CYC; cyclophosphamide, d; days, Dap; 
dapsone, Diff; difference, FU; follow-up, LRTI; lower respiratory tract infection, MI.; myocardinal 
infarction, MM; mycofenolaat mofetyl, OS; oral steroids, PASI; Psoriasis Area and severity index, PE; 
Plasma exchange, PP; per protocol analysis, Pred; prednisolone, Resp. insuf.; respiratory insuffiency, 
sign; significant, SZ; salazopyrine, TS; topical steroids, unk; unknown, URTI; upper respiratory tract 
infection, y; years.
† subject deceased
- not applicable
# was tapered during treatment
*post-treatment
$ Incomplete reporting of adverse events

174



O
FF-LA

BEL A
ZA

TH
IO

PRIN
E

C
h

a
Pter

	5.3

table	3.	Continued

Disease	
reference	
(year) efficacy/effectiveness

mean	onset	of	
action,	wk

Duration	of	
remission,	
mo

Concomitant	
medication	
(no.	of	patients)

ae’s
(no.	of	events)

sae’s
(n	of	events)

Ps 17. (1970)

2 (20%) 75-100% BSA reduction
1 (10%) 50-75% BSA reduction
2 (20%) 25-50% BSA reduction
5 (50%) 0-25% BSA reduction

2-6 - None Transient leucopenia (2), Transient aneamia (1)
Liver enzymes ↑((1) None

Ps(A) 21. (1970)

4 (20%) complete remission 
6 (30%)almost complete remission 
9 (45%) incomplete remission 
1 (5%) no response

1-8 1-8 unk
Transient leucopenia (14), Transient aneamia, (5)
Transient thrombocytose (3), Gastro-intestinal 
complaints (3) Transient thrombocytopenia (1)

Aneamia (1)
Myocard infarct 
(1)

SSc 36. (2006)

AZA: mRss 14.3 (SD 1.0) to 14.5 (SD 1.2) after 18 
mo. p>0.05
CYC: mRss 14.7 (SD + 1.1) to 5.2 (SD + 0.5) after 18 
mo. p<0.01
Difference between groups p<0.01; ITT

unk - OS 15 mg/day (all) Nausea (3), Dyspepsia (2), Leukocytopenia (2), 
Otitis media (1) None

SSc 37. (2007) mRss 8.23 (SD 2.9) to 6.38 (SD 3.4) (p<0.01). unk - OS 10 mg (all) unk unk

ScD/
SSc 14. (1973)

2 (40%) sign. improvement
2 (40%) moderate improvement
1 (20%) no response

unk - OS (4) AB (4) unk unk

ScD 25. (1968)

8 (40%) improved
7 (35%) no change
1 (5%) worsening
1 (5%) loss to FU 
3 (15%) withdrew

unk - -
Granulocytopenie (4), Anemie (3), Gastro-
intestinal complaints (3), Serum sickness (3), 
Thrombocytopenie (2), Joint and muscle pain (1)

None

Vi 39. (2006)
Mean BSA repigmentation after 4 months: 58.4% 
in PUVA plus AZA versus 24.8% in PUVA group 
(p<0.01). ITT

3-5 - - Gastric complaints (2) None

For all abreviations, see list at end of article.
Beta; bethamethason, BSA; body surface area, CA; carcinoma, CI; confidence interval, Col; colchicine, 
CSS; Clinical Severity Score, CVA; cerebro vascular accident, CYC; cyclophosphamide, d; days, Dap; 
dapsone, Diff; difference, FU; follow-up, LRTI; lower respiratory tract infection, MI.; myocardinal 
infarction, MM; mycofenolaat mofetyl, OS; oral steroids, PASI; Psoriasis Area and severity index, PE; 
Plasma exchange, PP; per protocol analysis, Pred; prednisolone, Resp. insuf.; respiratory insuffiency, 
sign; significant, SZ; salazopyrine, TS; topical steroids, unk; unknown, URTI; upper respiratory tract 
infection, y; years.
† subject deceased
- not applicable
# was tapered during treatment
*post-treatment
$ Incomplete reporting of adverse events
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table	4.	Risk of bias of included RCT’s

Disease
adequate	
randomization?

adequate	concealment	
of	allocation? adequate	blinding? incomplete	data	reported? free	of	selected	reporting? free	of	other	bias?a ref	(year)

AD YES YES
Participants YES
Researchers YES
Outcome assessment YES

UNCLEAR YES YES 8. (2002)

AD YES YES
Participants YES
Researchers YES
Outcome assessment YES

YES YES YES 33. (2006)

BP YES UNCLEAR
Participants NO
Researchers NO
Outcome assessment NO

YES YES YES 7. (2007)

BP YES YES
Participants NO
Researchers NO
Outcome assessment NO

UNCLEAR UNCLEAR NO 19. (1993)

BP YES YES
Participants NO
Researchers NO
Outcome assessment NO

UNCLEAR UNCLEAR UNCLEAR 11. (1978)

CAD UNCLEAR UNCLEAR
Participants UNCLEAR
Researchers UNCLEAR
Outcome assessment UNCLEAR

NO UNCLEAR UNCLEAR 34. (1989)

CV UNCLEAR UNCLEAR
Participants NO
Researchers NO
Outcome assessment NO

NO UNCLEAR UNCLEAR 20. (1991)

Lep T1R NO NO
Participants NO
Researchers NO
Outcome assessment NO

UNCLEAR YES NO 31. (2004)

PD YES YES
Participants YES
Researchers YES
Outcome assessment UNCLEAR

NO UNCLEAR UNCLEAR 44. (2008)

SSc NO NO
Participants NO
Researchers NO
Outcome assessment NO

NO YES UNCLEAR 36. (2006)

Vitiligo YES YES
Participants NO
Researchers NO
Outcome assessment NO

NO NO NO 39. (2006)

a Any form of bias other than the aforementioned (eg, analytical, attrition or ascertainment)
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table	4.	Risk of bias of included RCT’s

Disease
adequate	
randomization?

adequate	concealment	
of	allocation? adequate	blinding? incomplete	data	reported? free	of	selected	reporting? free	of	other	bias?a ref	(year)

AD YES YES
Participants YES
Researchers YES
Outcome assessment YES

UNCLEAR YES YES 8. (2002)

AD YES YES
Participants YES
Researchers YES
Outcome assessment YES

YES YES YES 33. (2006)

BP YES UNCLEAR
Participants NO
Researchers NO
Outcome assessment NO

YES YES YES 7. (2007)

BP YES YES
Participants NO
Researchers NO
Outcome assessment NO

UNCLEAR UNCLEAR NO 19. (1993)

BP YES YES
Participants NO
Researchers NO
Outcome assessment NO

UNCLEAR UNCLEAR UNCLEAR 11. (1978)

CAD UNCLEAR UNCLEAR
Participants UNCLEAR
Researchers UNCLEAR
Outcome assessment UNCLEAR

NO UNCLEAR UNCLEAR 34. (1989)

CV UNCLEAR UNCLEAR
Participants NO
Researchers NO
Outcome assessment NO

NO UNCLEAR UNCLEAR 20. (1991)

Lep T1R NO NO
Participants NO
Researchers NO
Outcome assessment NO

UNCLEAR YES NO 31. (2004)

PD YES YES
Participants YES
Researchers YES
Outcome assessment UNCLEAR

NO UNCLEAR UNCLEAR 44. (2008)

SSc NO NO
Participants NO
Researchers NO
Outcome assessment NO

NO YES UNCLEAR 36. (2006)

Vitiligo YES YES
Participants NO
Researchers NO
Outcome assessment NO

NO NO NO 39. (2006)

a Any form of bias other than the aforementioned (eg, analytical, attrition or ascertainment)
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table	5.	Summary of the evidence and Quality of Evidence-based recommendations for 
clinical practice. b A consensus-based assignment of the working group based on the raw 
data per disease. Available categories for magnitude of treatment are: good, moderate, 
low or worsening.

Diseases	
Grade	of	
recommen-dationa

Quality	of	
evidencea magnitude	of	therapeutic	effectb recommendation sources

AD 1 A Moderate

AZA can be used for the treatment of AD if registered treatment 
options fail or are contra-indicated (very certain estimate for a very 
certain moderate effect). Attention should be given to safety aspects 
when prescribing AZA (uncertain off-label safety)

Berth-Jones et al,8 Meggitt et 
al,33 Hon et al,22 Meggitt et 
al,32 Buckley et al,9 Hudges et 
al,23 Malthieu et al,30 Murphy 
et al,35 Kuanprasert et al,26 
Lear et al.28

BP 2B C Worsening to good
A weak recommendation is given for treating BP with AZA alone if 
treatment with oral corticostroids is contraindicated or has failed 
(very uncertain estimate for an effect of very uncertain magnitude).

Van Dijk and van Velde41

BP (combination 
therapy with oral 
corticosteroids)

2A B Moderate (steroid sparing)

Although there is no significant benefit of AZA with oral 
corticosteroids compared to mono therapy with oral steroids, this 
combination therapy may be considered when there is a need for 
a corticosteroid-sparing effect and a reduction of the cumulative 
steroid dose (uncertain estimate for a moderate steroid sparing 
effect). Attention should be given to safety aspects when prescribing 
AZA (uncertain off-label safety).

Beissert et al,7 Guillaume et 
al,19 Burton et al,10 Burton et 
al,11 Ahmed et al,5 Greaves 
et al.18

CAD 2A B Moderate

If other effective options have failed or are contra-indicated, there is 
a weak recommendation for the use of AZA (uncertain estimate for 
an uncertain moderate effect). Attention should be given to safety 
aspects when prescribing AZA (uncertain off-label safety).

Murphy et al,34 Yap et al,47 
Leigh and Hawk29

CV
(combination 
therapy with oral 
corticosteroids)

2A/2B B/C Moderate

A weak recommendation is given for treating cutaneous vasculitis 
with AZA in combination with oral corticosteroids if conventional 
treatment options are contra-indicated or have failed. It is very 
uncertain if the efficacy outweighs the safety aspects (very uncertain 
estimate for a very uncertain moderate effect). Patients with 
cutaneous vasculitis caused by an identifiable agent that can be 
eliminated should not be initiated on this treatment. Elimination of 
the identifiable agent should be the first treatment step. 

Heurkens et al,20 Callen 
et al,13 Callen and af 
Ekenstam.12

Cutaneous lupus 
erythematosus
(combination 
therapy with oral 
corticosteroids)

2B C Low

A weak recommendation is given for treating cutaneous lupus 
erythematosus with AZA in combination with oral corticosteroids if 
conventional treatment options are contra-indicated or have failed. 
It is very uncertain if the beneficial effects outweigh the safety 
aspects (very uncertain estimate for a very uncertain low effect). 

Callen et al.13

EM 2B C Good

A weak recommendation is given for treating recurrent erythema 
multiforme with AZA if conventional treatment options are contra-
indicated or have failed (very uncertain estimate for a very uncertain 
good effect). Attention should be given to safety aspects when 
prescribing AZA (uncertain off-label safety).

Farthing et al.16

HD 2B C Moderate

There is a weak recommendation for the use of AZA to reduce 
swelling in patients with chronic hand dermatitis if conventional 
treatment options are contra-indicated or have failed (very uncertain 
estimate for a very uncertain moderate effect). Extra attention 
should be given to safety aspects when prescribing AZA (uncertain 
off-label safety).

Pearce and Mortimer.38

table	5.	Continued
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table	5.	Summary of the evidence and Quality of Evidence-based recommendations for 
clinical practice. b A consensus-based assignment of the working group based on the raw 
data per disease. Available categories for magnitude of treatment are: good, moderate, 
low or worsening.

Diseases	
Grade	of	
recommen-dationa

Quality	of	
evidencea magnitude	of	therapeutic	effectb recommendation sources

AD 1 A Moderate

AZA can be used for the treatment of AD if registered treatment 
options fail or are contra-indicated (very certain estimate for a very 
certain moderate effect). Attention should be given to safety aspects 
when prescribing AZA (uncertain off-label safety)

Berth-Jones et al,8 Meggitt et 
al,33 Hon et al,22 Meggitt et 
al,32 Buckley et al,9 Hudges et 
al,23 Malthieu et al,30 Murphy 
et al,35 Kuanprasert et al,26 
Lear et al.28

BP 2B C Worsening to good
A weak recommendation is given for treating BP with AZA alone if 
treatment with oral corticostroids is contraindicated or has failed 
(very uncertain estimate for an effect of very uncertain magnitude).

Van Dijk and van Velde41

BP (combination 
therapy with oral 
corticosteroids)

2A B Moderate (steroid sparing)

Although there is no significant benefit of AZA with oral 
corticosteroids compared to mono therapy with oral steroids, this 
combination therapy may be considered when there is a need for 
a corticosteroid-sparing effect and a reduction of the cumulative 
steroid dose (uncertain estimate for a moderate steroid sparing 
effect). Attention should be given to safety aspects when prescribing 
AZA (uncertain off-label safety).

Beissert et al,7 Guillaume et 
al,19 Burton et al,10 Burton et 
al,11 Ahmed et al,5 Greaves 
et al.18

CAD 2A B Moderate

If other effective options have failed or are contra-indicated, there is 
a weak recommendation for the use of AZA (uncertain estimate for 
an uncertain moderate effect). Attention should be given to safety 
aspects when prescribing AZA (uncertain off-label safety).

Murphy et al,34 Yap et al,47 
Leigh and Hawk29

CV
(combination 
therapy with oral 
corticosteroids)

2A/2B B/C Moderate

A weak recommendation is given for treating cutaneous vasculitis 
with AZA in combination with oral corticosteroids if conventional 
treatment options are contra-indicated or have failed. It is very 
uncertain if the efficacy outweighs the safety aspects (very uncertain 
estimate for a very uncertain moderate effect). Patients with 
cutaneous vasculitis caused by an identifiable agent that can be 
eliminated should not be initiated on this treatment. Elimination of 
the identifiable agent should be the first treatment step. 

Heurkens et al,20 Callen 
et al,13 Callen and af 
Ekenstam.12

Cutaneous lupus 
erythematosus
(combination 
therapy with oral 
corticosteroids)

2B C Low

A weak recommendation is given for treating cutaneous lupus 
erythematosus with AZA in combination with oral corticosteroids if 
conventional treatment options are contra-indicated or have failed. 
It is very uncertain if the beneficial effects outweigh the safety 
aspects (very uncertain estimate for a very uncertain low effect). 

Callen et al.13

EM 2B C Good

A weak recommendation is given for treating recurrent erythema 
multiforme with AZA if conventional treatment options are contra-
indicated or have failed (very uncertain estimate for a very uncertain 
good effect). Attention should be given to safety aspects when 
prescribing AZA (uncertain off-label safety).

Farthing et al.16

HD 2B C Moderate

There is a weak recommendation for the use of AZA to reduce 
swelling in patients with chronic hand dermatitis if conventional 
treatment options are contra-indicated or have failed (very uncertain 
estimate for a very uncertain moderate effect). Extra attention 
should be given to safety aspects when prescribing AZA (uncertain 
off-label safety).

Pearce and Mortimer.38

table	5.	Continued
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Diseases	
Grade	of	
recommen-dationa

Quality	of	
evidencea magnitude	of	therapeutic	effectb recommendation sources

Lep T1R
(combination 
therapy with oral 
corticosteroids)

2A B Moderate (corticosteroid sparing)

A weak recommendation is given for the use of AZA with 
concomitant oral corticosteroids for the treatment of a severe 
leprosy type 1 reaction. Although no significant beneficial effect 
of AZA was shown compared with conventional (corticosteroid) 
treatment, a possible steroid-sparing effect was suggested. Duration 
of treatment was considered too short by the working group to 
evaluate the treatment effect. Attention should be given to safety 
aspects when prescribing AZA (uncertain off-label safety).

Marlowe et al.31

LP 2B C Good

A weak recommendation is given for treating lichen planus with 
AZA, if conventional treatment options are contra-indicated or have 
failed (very uncertain estimate for an uncertain good effect).
Attention should be given to safety aspects when prescribing AZA 
(uncertain off-label safety).

Verma et al.43

PD
(combination therapy 
with oral or topical 
steroids)

2A B Good
A weak recommendation is given for treating PD with AZA (certain 
estimate for a certain good effect). Attention should be given to 
safety aspects when prescribing AZA (uncertain off-label safety).

Verma et al,44 Verma et al,42 
Verma et al,45 Sharma et al.40

PRP 2B C Good

A weak recommendation is given for treating pityriasis rubra pilaris 
with AZA if conventional treatment options are contra-indicated or 
have failed (very uncertain estimate for a uncertain good effect). 
Attention should be given to safety aspects when prescribing AZA 
(uncertain off-label safety).

Hunter et al.24

 

Ps 2B C Moderate

A weak recommendation is given for treating moderate to severe 
psoriasis, erythrodermic psoriasis and/or arthritis psoriatica with AZA 
(uncertain estimate for a very uncertain moderate effect). There 
are numerous other registered treatment options available with a 
stronger clinical recommendation. Therefore, it is only indicated 
when registered/conventional treatment fails or is contra-indicated. 
Attention should be given to safety aspects when prescribing AZA 
(uncertain off-label safety).

Le Quintrec et al,27 Du 
Vivier et al,15 Baum et al,6 
Weitgasser et al,46 Greaves 
and Dawber,17 Hewitt et al.21

ScD
(combination therapy 
with oral steroids)

2B B/C Worsening to low

A weak recommendation is given against the use of AZA in the 
treatment of scleroderma or cutaneous involvement of systemic 
sclerosis, because there seems to be no significant benificial effect 
of AZA (uncertain estimate for a very uncertain low effect or 
worsening).

Nadashkevich et al,36 
Paone et al,37 Dethlefs and 
Tronnier,14 Jansen et al.25

Vi
(combination therapy 
with psoralen 
photochemotherapy)

2A B Moderate

A weak recommendation is given against treating vitiligo with a 
combination of AZA and PUVA. Although there is low evidence for 
a very uncertain moderate repigmentation, there are additional risks 
associated with the combination of oral immunosuppressive therapy 
and photo therapy (non-melanoma skin cancer) that outweigh the 
potential benefits.

Radmanesh and Saedi39

aAccording to the Archives of Dermatology criteria for assessing the quality of the evidence to support 
recommendations.4 Criteria for grade of recommendation: (1) strong recommendation: high-quality, 
patient-oriented evidence; (2A) weak recommendation: limited-quality, patient-oriented evidence; and 
(2B) weak recommendation: low-quality evidence. Criteria for assessing the quality of the evidence:  
(A) systematic review/meta-analysis, randomized controlled trials with consistent findings, or all-or-
none observational study; (B) systematic review/meta-analysis of lower-quality clinical trials or studies 
with limitations and inconsistent findings, lower-quality clinical trial, cohort study, or case-control 
study; and (C) consensus guidelines, usual practice, expert opinion, or case series.
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Diseases	
Grade	of	
recommen-dationa

Quality	of	
evidencea magnitude	of	therapeutic	effectb recommendation sources

Lep T1R
(combination 
therapy with oral 
corticosteroids)

2A B Moderate (corticosteroid sparing)

A weak recommendation is given for the use of AZA with 
concomitant oral corticosteroids for the treatment of a severe 
leprosy type 1 reaction. Although no significant beneficial effect 
of AZA was shown compared with conventional (corticosteroid) 
treatment, a possible steroid-sparing effect was suggested. Duration 
of treatment was considered too short by the working group to 
evaluate the treatment effect. Attention should be given to safety 
aspects when prescribing AZA (uncertain off-label safety).

Marlowe et al.31

LP 2B C Good

A weak recommendation is given for treating lichen planus with 
AZA, if conventional treatment options are contra-indicated or have 
failed (very uncertain estimate for an uncertain good effect).
Attention should be given to safety aspects when prescribing AZA 
(uncertain off-label safety).

Verma et al.43

PD
(combination therapy 
with oral or topical 
steroids)

2A B Good
A weak recommendation is given for treating PD with AZA (certain 
estimate for a certain good effect). Attention should be given to 
safety aspects when prescribing AZA (uncertain off-label safety).

Verma et al,44 Verma et al,42 
Verma et al,45 Sharma et al.40

PRP 2B C Good

A weak recommendation is given for treating pityriasis rubra pilaris 
with AZA if conventional treatment options are contra-indicated or 
have failed (very uncertain estimate for a uncertain good effect). 
Attention should be given to safety aspects when prescribing AZA 
(uncertain off-label safety).

Hunter et al.24

 

Ps 2B C Moderate

A weak recommendation is given for treating moderate to severe 
psoriasis, erythrodermic psoriasis and/or arthritis psoriatica with AZA 
(uncertain estimate for a very uncertain moderate effect). There 
are numerous other registered treatment options available with a 
stronger clinical recommendation. Therefore, it is only indicated 
when registered/conventional treatment fails or is contra-indicated. 
Attention should be given to safety aspects when prescribing AZA 
(uncertain off-label safety).

Le Quintrec et al,27 Du 
Vivier et al,15 Baum et al,6 
Weitgasser et al,46 Greaves 
and Dawber,17 Hewitt et al.21

ScD
(combination therapy 
with oral steroids)

2B B/C Worsening to low

A weak recommendation is given against the use of AZA in the 
treatment of scleroderma or cutaneous involvement of systemic 
sclerosis, because there seems to be no significant benificial effect 
of AZA (uncertain estimate for a very uncertain low effect or 
worsening).

Nadashkevich et al,36 
Paone et al,37 Dethlefs and 
Tronnier,14 Jansen et al.25

Vi
(combination therapy 
with psoralen 
photochemotherapy)

2A B Moderate

A weak recommendation is given against treating vitiligo with a 
combination of AZA and PUVA. Although there is low evidence for 
a very uncertain moderate repigmentation, there are additional risks 
associated with the combination of oral immunosuppressive therapy 
and photo therapy (non-melanoma skin cancer) that outweigh the 
potential benefits.

Radmanesh and Saedi39

aAccording to the Archives of Dermatology criteria for assessing the quality of the evidence to support 
recommendations.4 Criteria for grade of recommendation: (1) strong recommendation: high-quality, 
patient-oriented evidence; (2A) weak recommendation: limited-quality, patient-oriented evidence; and 
(2B) weak recommendation: low-quality evidence. Criteria for assessing the quality of the evidence:  
(A) systematic review/meta-analysis, randomized controlled trials with consistent findings, or all-or-
none observational study; (B) systematic review/meta-analysis of lower-quality clinical trials or studies 
with limitations and inconsistent findings, lower-quality clinical trial, cohort study, or case-control 
study; and (C) consensus guidelines, usual practice, expert opinion, or case series.
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RESULtS PER DISEASE

Atopic Dermatitis

All 10 studies concerning AZA in patients (n=319) with moderate to severe 
AD, whose conditions were often refractory to conventional treatment, showed  
an overall decrease in disease severity after active treatment with AZA.8, 9, 22, 23, 

26, 28, 30, 32, 33, 35 Two included RCTs showed that AZA treatment was significantly 
more favorable than placebo treatment.8,33 A mean SASSAD improvement of 
26% when receiving AZA treatment was found after 3 months of treatment 
with 2.5 mg/kg of AZA in the study by Berth-Jones et al.8 Noticeably, 12 of 
the 37 patients withdrew during AZA treatment, 4 of whom did so because 
of AEs, compared with 4 of the 37 patients who withdrew during placebo 
treatment. Because an intention-to-treat (ITT) analysis was performed, the risk 
of overestimation of the effect is considered minimal. Meggitt et al33 showed 
a mean SASSAD improvement of 37% in the AZA group vs 20% in the placebo 
group on ITT analysis (P<0.01). Six patients in the AZA group withdrew, 
compared with 1 in the placebo group. A meta-analysis of the RCTs could not 
be performed because of lack of data.

Eight case series, of which 3 were prospective, were included concerning 
221 patients with AD. One study35 was performed solely with children and 
showed a good to excellent response in 85% of the patients. In the study by 
Hon et al,22 a mean Severity Scoring of Atopic Dermatitis improvement of 27% 
was seen during a 6-month period. The cohort study by Meggitt and Reynolds32 
found a mean SASSAD improvement of 26%, which was statistically significant. 
In all the other studies, descriptive means were used to report changes in 
disease severity. In those studies, at least 60% of the patients had a favorable 
response to AZA, although no clear definition was given. In 3 studies, complete 
remissions were reported in 40.5% to 58.3% of the patients. Onset of action of 
AZA ranged from 1 week to 7 months.

Four SAEs were described when using AZA to treat AD: severe pancytopenia 
(TPMT activity not measured), pancreatitis, non-Hodgkin lymphoma and  
a ruptured cerebral aneurysm. The last 2 SAEs occurred in the follow-up period.

Bullous Pemphigoid

Seven published studies5,7,10,11,18,19,41 were found in the literature in which patients 
with BP were treated with AZA: 3 RCTs, 1 cohort study, and 3 case series. In total, 
252 patients were enrolled, with a mean age of approximately 76 years. In all 
patients, the diagnosis of BP was established by histologic analysis of skin biopsy 
specimens. Concerning the RCTs, Beissert et al.7 compared methylprednisolone 
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plus AZA with methylprednisolone plus mycophenolate mofetil. Results show 
that in both groups, 100% remission was achieved. Time to remission was more 
prompt in the AZA group, although this was not statistically significant.

Burton et al.11 found a significant reduction (45%) of the cumulative 
prednisone dosage during a 3-year period when adding AZA. Although the 
percentage of remissions and number of deaths were lower in the prednisone 
plus AZA group, it was not significant. In the study by Guillaume et al,19 
prednisolone monotherapy was compared with prednisolone plus AZA and 
prednisolone plus plasma exchange. This trial was interrupted after the interim 
analysis showed no appreciable benefit resulting from the addition of AZA or 
from adding plasma exchange to prednisolone. A meta-analysis could not be 
performed because of clinical and methodologic heterogeneity.

In the cohort study by Ahmed et al,5 2 groups were compared: prednisone 
and prednisone plus AZA. A 50% reduction in the maintenance dosage of 
prednisolone was found in the AZA group and a 30% reduction was found in 
the duration of drug therapy. Regarding the case series, Greaves et al.18 found 
that the dosage of prednisolone at which the patients relapsed was lower when 
patients were using concomitant AZA.

They found that by giving AZA, it was possible to withdraw prednisolone 
maintenance treatment in 9 of 11 patients without relapses. In the follow-up 
study by Burton and Greaves,10 44% of these patients remained in remission 
during a 4-year period. One study41 used AZA as monotherapy and showed 
a good to very good response in 4 of the 5 patients.

Because of the mean age of the study participants, the relatively long  
follow-up period, and the severity of the disease, SAEs were not uncommon. 
Fourteen deaths occurred, of which 7 were unspecified, 3 were due to 
cerebral vascular accidents, 2 were due to heart diseases, 1 was due to  
an adenocarcinoma, and 1 was due to a preexistent mamma carcinoma.

Chronic Actinic Dermatitis

In total, 3 studies29,34,47 were included in which evidence for the efficacy of AZA 
in patients with chronic actinic dermatitis was found. Murphy et al.34 performed 
a double-blinded, placebo-controlled RCT. At treatment months 1, 3, and 6, the 
mean reduction in rash score and extent of rash and itch on a visual analogue 
scale was statistically different between the AZA and placebo group. The trial 
was prematurely terminated because the clinical status of actively treated 
patients showed marked improvement compared with placebo. The study had 
serious limitations concerning randomization, concealment of allocation and 
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blinding. Thereby, the 2 treatment groups were not comparable concerning 
severity of the disease at baseline and UV-exposure during the trial. 

In the 2 case series, 14 patients with chronic actinic dermatitis were 
included. In total, 57% to 92% of the patients cleared or improved markedly. 
Three patients died, of a cerebral vascular accident, airway disease, or heart 
disease, respectively, after 12 to 15 months of AZA treatment. 

Cutaneous vasculitis

One non-blinded RCT and 2 case series were eligible for this study.12,13,20 
Regarding the RCT, prednisolone with AZA (2.0 mg/kg/d) was compared 
with different conventional antirheumatic treatments (including nonsteroidal  
anti-inflammatory drugs, hydroxychloroquine, aurothioglucose, penicillamine, 
and sulfasala-zine) in 19 patients with cutaneous vasculitis characterized by 
palpable purpura, ulcers, nail fold infarcts, peripheral gangrene, and histologic 
features of small vessel infiltration.20 In the AZA group, a significant reduction 
of skin vasculitis occurred after 18 months; 7 patients (88%) achieved complete 
remission. This finding was not statistically significant compared with the 
conventional treatment group. One patient in the AZA group withdrew because 
of gastrointestinal AEs.

Concerning the methodologic quality, details regarding randomization and 
concealment of allocation were not given and no blinding was performed. 
Furthermore, the causes of vasculitis were not specified, and it was unclear how 
the severity of vasculitis was measured and by whom.

Of the 19 patients included in the case series, 83% to 100% were responsive 
to AZA treatment and were able to lower or discontinue their dosage of 
prednisone.12,13 One patient experienced pancreatitis during the trial. Two other 
SAEs of infectious origin occurred: septic arthritis and epidural abscess. One patient 
with severe and rapid-onset vasculitis died of renal failure during treatment with 
AZA, which could be attributed to the natural course of the underlying disease.

Leprosy Type 1 Reaction

One non-blinded RCT in which patients with leprosy type 1 reaction were treated 
with AZA (3.0 mg/kg/d) and concomitant prednisolone (40 mg/d to 5 mg/d) or 
prednisolone monotherapy was eligible.31 In total, 40 patients were enrolled. 
At week 12, skin symptoms improved in 52% of the patients in the AZA plus 
prednisolone group vs 65% of the patients in the prednisolone-only group. At 
12 and 24 weeks, the nerve function (sensory and voluntary muscle testing) 
showed no improvement in either groups. Nerve pain and tenderness improved 
in both groups. No statistically significant difference was observed between the 
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groups concerning all these outcomes. The RCT has serious limitations because 
the study was not blinded, it was inadequate in randomization and concealment 
of allocation and the outcome measure was not validated.

Parthenium Dermatitis 

Four studies40,42,44,45 concerning AZA treatment in PD (an Airborne Plant Allergen 
Contact Dermatitis) were found: 1 single-blinded, parallel-group RCT; 1 cohort 
comparing dosage regimens; and 2 case series. Concerning the RCT, 73% in 
the AZA group (100 mg/d) vs 72% in the betamethasone group (2 mg/d) had  
an excellent response to treatment.44 During follow-up, 45% had a relapse in the 
AZA group compared with 67% in the betamethasone group (P> 0.05). It was 
unclear who measured the severity of PD and whether this was performed in  
a blinded fashion. Also, a substantial number of patients were lost to follow-up 
without specifications given.

In the cohort study, 3 dosage regimens were compared: 100 mg daily, 50 mg 
daily plus 300 mg every 28 days, and 100 mg/d plus 300 mg every 28 days.42 
Complete remission was achieved by 11 patients (50%) in group 1, as well as 
2 patients (18%) in group 2 and 3 patients (30%) in group 3. These results 
were not statistically significant. Patients who were using AZA for less than  
6 months were excluded from analysis. Furthermore, the groups were not clearly 
described and the outcome measures were not defined. Of the 32 patients with 
PD included in the case series, approximately 60% had a greater than 80% 
reduction in severity scores.

Psoriasis

In total, 6 eligible case series6,15,17,21,27,46 were found in the literature, in which 
147 patients with moderate to severe psoriasis, erythrodermic psoriasis, and/
or arthritis psoriatica, whose conditions were often refractory to conventional 
therapy, were treated. Overall, the case studies gave similar results for 
effectiveness, with approximately 80% of the patients experiencing marked 
improvement. Three SAEs were described during treatment: a pulmonary 
embolus, severe anemia and myocardial infarction.

Scleroderma

Four studies14,25,36,37 were eligible in which patients with scleroderma or cutaneous 
involvement of systemic sclerosis were treated: a non-blinded RCT and 3 case 
series. In the RCT, cyclophosphamide (2 mg/kg/d) combined with prednisolone 
was more effective than AZA (2.5 mg/kg/d) combined with prednisolone after 30 
months.36 The RCT had serious limitations in randomization (according to date 
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of birth), concealment of allocation and blinding. The case series demonstrated 
some beneficial effects of AZA in combination with prednisone.

Vitiligo

A non-blinded RCT was performed comparing oral psoralen-UVA (PUVA) 
photochemotherapy twice per week and AZA (0.6-0.75 mg/d) with PUVA 
monotherapy (twice/wk) in 92 patients with vitiligo.39 Thirty-two patients were 
lost to follow-up during the study (reasons not specified). After 4 months, 
the mean total repigmentation rate was 58.4% in the PUVA plus AZA group  
vs 24.8% in the PUVA-only group (P<0.001). 

Combining phototherapy with systemic immunomodulating drugs is not 
advised by the working group because of the risk of developing non-melanoma 
skin cancer.

Cutaneous Lupus Erythematosus, Erythema Multiforme, Hand 
Dermatitis, Lichen Planus, and Pityriasis Rubra Pilaris

For these diseases, the evidence was limited to 1 case series with fewer than  
10 patients per disease.13,16,24,38,43 Therefore, the quality of evidence is considered 
low (level C) for each disease and the estimate of effect uncertain. Efficacy and 
safety details are given in Table 3.

DISCUSSIoN

Main findings
A strong clinical recommendation was given for the use of AZA as an alternative 
treatment in AD. High quality of evidence was found for a moderate therapeutic 
response. Although the efficacy is not as pronounced as for cyclosporin 
(SASSAD improvement of 39% to 57%),51 AZA can be considered an alternative 
treatment option for severe AD.

A level 2A recommendation was given for the use of AZA in BP in 
combination with oral corticosteroids. Moderate strength of evidence  
(level B) was found for a moderate therapeutic response of AZA with concomitant 
corticosteroids, although no significant benefit was found for combined 
treatment with AZA and oral corticosteroids compared with monotherapy with 
oral corticosteroids. AZA is considered to be a corticosteroid-sparing agent that 
can reduce corticosteroid-related adverse events. A level 2A recommendation 
was given for AZA in combination with topical or oral corticosteroids as  
an alternative treatment option for PD. Whether these results can be extrapolated 
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to all forms of airborne contact dermatitis remains uncertain. Also, a level 2A 
clinical recommendation was given for chronic actinic dermatitis, leprosy type 1 
reactions (in combination with oral corticosteroids), and cutaneous vasculitis (in 
combination with oral corticosteroids). Evidence of a moderate therapeutic effect 
existed, although the strength of evidence was moderate (level B or B/C). AZA 
should only be considered if other treatments (registered or known alternatives) 
have failed. A moderate to good treatment response was found for erythema 
multiforme, hand dermatitis with lymphedema, lichen planus, pityriasis rubra 
pilaris, and psoriasis. Because this was mostly based on only 1 case series per 
disease, the strength of evidence was considered very low (level C), and a weak 
recommendation (level 2B) was given. Evidence generated from these studies 
should be used as a proof of concept and thus should be followed by well-
designed further research with a higher level of evidence. Because no beneficial 
effect of AZA on scleroderma seemed to exist, a level 2B recommendation 
against the use in scleroderma (in combination with oral corticosteroids) was 
given. Although a moderate treatment response for AZA in combination with 
PUVA was found for vitiligo, a level 2A recommendation against its use in this 
context was given because of an unfavorable risk-benefit ratio.

Overall, the strength of evidence concerning safety issues was low to very 
low (level C). When comparing the AEs stated in the Summary of Product 
Characteristics with the reported (S)AEs, we conclude that the reported 
(S)AEs corresponded with the known adverse effects or that they might 
be explained by the age of the patients and/or the severity of their disease  
(eg, BP). Gastrointestinal concerns were common (n=120), as were increased 
liver enzyme levels (n=131) and mild infections (n=36). Severe infections were 
reported in 3 events. AZA-induced pancreatitis was observed twice. Malignant 
neoplasms occurred 3 times: an adenocarcinoma; a mamma carcinoma, which 
was preexistent; and a non-Hodgkin lymphoma 8 months after discontinuation 
of AZA therapy. Concerns exist that prolonged treatment with AZA predisposes 
patients to tumors, predominantly squamous cell carcinomas and non-Hodgkin 
lymphomas, because carcinogenicity is well recognized in organ transplant 
recipients treated with AZA and other immunosuppressive drugs.52,53 Squamous 
cell carcinomas did not occur in our study, which could be explained by the 
relatively short duration of treatment and follow-up. Patients treated for 
short to medium periods, as in inflammatory bowel disease, appear not to 
be at increased risk for tumors.54 The myelosuppressive effect of AZA was 
commonly reported: leukocytopenia (n=127), mainly lymphocytopenia (n=71), 
thrombocytopenia (n=9), anemia (n=9), and pancytopenia (n=2). Most of these 
cases were mild and transient. However, severe myelotoxic reactions were seen. 
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Because the risk for severe myelotoxic effects of AZA is increased in individuals 
with a TPMT deficiency, measuring TPMT activity before the initiation of AZA 
therapy is advised and might prevent lifethreatening myelosupression.55,56

The studies in this review were mostly of a short-term nature, with limited 
populations and often incomplete or missing reports of AEs, probably because 
of the emphasis on efficacy in the study design. Therefore, conclusions regarding 
(long-term) safety could not be drawn. Nonetheless, the reported (S)AEs did not 
reveal any particular new safety concern.

Methodologic quality
The main difficulty in assessing the off-label efficacy and safety of AZA was the 
generally poor quality of study design (inadequate randomization, concealment 
of allocation and blinding procedures) of RCTs and other studies in general, the 
heterogeneity of the data, the high drop-out rates and a lack in comprehensive 
reporting. A major source of heterogeneity was the use of different and  
un-validated diagnostic and outcome measures and the many studies in which 
only descriptive means were used. Therefore, the numerous case series were 
prone to selection and publication bias. The retrospective design raised concerns 
regarding recruitment bias and confounding.

Limitations
In this review, we excluded case series with fewer than 5 patients because we 
considered the additional value of including approximately 300 case series 
with fewer than 5 patients to be minimal and because doing so would lead to  
an unclear overview. To overcome the fact that potentially important safety 
issues could be missed, we selected a random sample of 20 case reports and 
screened those articles for relevant safety issues. Because we did not encounter 
any, we concluded it was appropriate to exclude those case reports. In 2 studies 
that compared their results against an undefined control group, the control 
groups were excluded from analysis and the studies were considered case series. 
In studies concerning systemic conditions (eg, systemic sclerosus or vasculitis), 
patients without dermatologic involvement were excluded.

Clinical research implications
This review clearly reveals the need to standardize the manner in which 
studies regarding off-label treatment are being conducted. It is vital to 
perform methodologically sound studies using standardized and validated 
diagnostic and outcome measures to reduce heterogeneity and thus to enable 
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meta-analysis.57,58 As shown, the available evidence for off-label treatment is 
scarce in some indications, and promising case series are often not followed 
by well-designed RCTs. If we do not move forward and start generating a high 
level of evidence for (rare) diseases, for which we do not have (many) effective 
or safe treatments, improvement of treatment options will stagnate. Initiatives 
to generate high levels of evidence, such as the United Kingdom Dermatology 
Clinical Trials Network, are necessary. Therefore, long-term registries, such as 
the Psonet initiative for psoriasis, should be created to generate long-term 
safety data for off-label drug use within dermatology.59 

IMPLICAtIoNS FoR CLINICAL PRACtICE

Results from this review can be used to update or formulate clinical practice 
guidelines for off-label AZA prescription and thus to ensure evidence-based 
health care decision making. Future studies should be performed to confirm the 
role of AZA in diseases that currently have a weak recommendation because of 
low quality of evidence but in which AZA has shown promising results.
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list	of	Abbreviations

AB Antibiotics

AD Atopic dermatitis

AE Adverse event

AZA Azathioprine

BP Bullous pemphigoid

CAD Chronic actinic dermatitis

CCLE Chronic cutaneous lupus erythematosus

CLV Cutaneous leukocytoclastic vasculitis

CV Cutaneous vasculitis

EM Erythema multiforme

HD Hand dermatitis

ITT Intention-to-treat

LP Lichen planus

Lep T1R Leprosy type 1 reactions

LV Leukocytoclastic vasculitis,

PCB Placebo

PD Parthenium dermatitis

PRP Pityriasis rubra pilaris

Ps Psoriais

PsA Arthritis psoriatica

RCT Randomized controlled trial

SAE Serious adverse event

SASSAD Six Area, Six Sign Atopic Dermatitis

ScD Scleroderma

SCLE Subacute cutaneous lupus erythematosis

SD Standard deviation

SSc Systemic sclerosis with cutaneous involvement

TPMT Thiopurine methyltransferase

UV Urticarial vasculitis

Vi Vitiligo
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