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 Introduction 

 Disseminated granuloma annulare is a benign skin dis-
ease of unknown aetiology associated with diabetes mel-
litus in up to 20% of patients. Various treatments (nia-
cinamide, clofazimine, dapsone, retinoids, pentoxifyl-
line, cyclosporin, methothrexate, UVA-1, corticosteroids, 
PUVA therapies) were tried, but their effi ciency was in-
constant. Recently, 2 patients with disseminated granu-
loma annulare have successfully been treated with fumar-
ic acid esters (FAE)  [1, 2] . We studied the effect of sys-
temic FAE in 8 consecutive patients. 

   Material and Methods 

 Patients 
 Eight female patients (aged 19–72 years) were included. Five of 

them had been suffering from the disease for several years, with a 
stable course, while 3 of them had recent onset ( ̂  1 year) disease. 
Seven out of the 8 patients had already been treated with other 
treatments, e.g. topical steroids or UV therapies. For details, see 
 table 1 . 

   Treatment 
 All patients were treated with FAE in tablet form starting with 

the low-strength formulation (Fumaderm ®  initial: 30 mg dimeth-
ylfumarate, 67 mg monoethyl fumarate Ca salt, 5 mg monoethyl-
fumarate Mg salt, 3 mg monoethylfumarate Zn salt) followed by 
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  Abstract 
  Background:    The therapy of disseminated granuloma 
annulare has often limited success. Treatment of granu-
loma annulare with fumaric acid esters (FAE) has recent-
ly been reported to be effective in 2 patients.  Objectives:  
To assess the effi cacy of a systemic therapy with FAE in 
consecutive patients with disseminated granuloma an-
nulare.  Methods:    Eight patients with disseminated gran-
uloma annulare were treated with FAE in tablet form
according to the standard therapy regimen used in pso-
riasis. The colour and the elevation of the skin lesions 
were assessed by a visual analogue scale before and af-
ter therapy.  Results:    Systemic therapy with FAE induced 
a signifi cant clinical improvement in elevation and
colour of skin lesions, with remission in 3 and partial re-
mission in 4 patients. One patient remained unchanged. 
Side-effects associated with the therapy were seen in 6 
patients.  Conclusions:  Systemic therapy with FAE can be 
effective in patients suffering from disseminated forms 
of granuloma annulare, but side-effects of FAE have to 
be taken into consideration. 
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the high-strength tablets (Fumaderm ® : 120 mg dimethylfumarate, 
87 mg monoethyl fumarate Ca salt, 5 mg monoethylfumarate Mg 
salt, 3 mg monoethylfumarate Zn salt; Fumedica GmbH, Herne, 
Germany). The dosage of FAE was performed according to the 
standard therapy regimen for psoriasis patients (fi rst week: 1 tablet 
of the low-strength formulation; second week: 2 tablets of the low-
strength formulation; third week: 3 tablets of the low-strength for-
mulation; following weeks: starting with 1 tablet of the high-strength 
formulation per week up to a maximum dose of 6 high-strength 
tablets in the ninth week). 

 Regular laboratory investigations including serum creatinine, 
blood urea and nitrogen, serum glutamic oxaloacetic transaminase, 
serum glutamic pyruvic transaminase,  � -glutamyl transpeptidase, 
uric acid, lactate dehydrogenase, alkaline phosphatase, choline es-
terase, bilirubin, electrolytes, urine chemistry and complete haema-
tological values with differential blood count were done. 

   Outcome 
 Before, during and after therapy the patients were assessed by 

two investigators for clinical improvement. The colour and the el-
evation of the skin lesions were assessed by a visual analogue scale 
reaching from 0 to 120. Means and standard deviations before and 
after treatment were calculated. Remission was defi ned as complete 
clearance of all lesions, partial remission as reduction of elevation 
and redness. The statistical analysis of the data was done using the 
t test; p  !  0.05 was considered signifi cant. 

   Results 

 Three out of the 8 patients showed a remission, 4 a 
partial remission and 1 patient remained unchanged. The 
colour decreased from 80.1  8  15.1 to 50  8  31.8 (p  !  0.01) 
and the elevation from 81.5  8  23.2 to 37.75  8  32.6 (p  !  
0.05) on the visual analogue scale. The duration of treat-
ment varied between 1 and 8 months (mean: 4.3  8  2.4 
months). The patients with a total remission took the tab-
lets for a longer time (mean: 6.2  8  3.4 months) than those 
with a partial remission (mean: 3.3  8  2.1 months). First 
signs of amelioration were seen after the third week of 
therapy with the low-strength formulation. The maxi-
mum intake of the high-strength tablets varied between 
1 and 6 tablets. The patients with a total remission took 
more tablets (mean: 5.3  8  1.2 tablets, range 4–6 tablets) 
than those with a partial remission (mean: 2.0  8  1.2 tab-
lets, range 1–3 tablets). 

 Unwanted side-effects were seen in 6 out of the 8 pa-
tients, mainly diarrhoea, dizziness, nausea, fl ush and 
stomach pain. Because of these side-effects, 4 patients 
(No. 1, 2, 3 and 8) discontinued the therapy ( fi g. 1 ,  2 ; 
 table 1 ). 

0

20

40

60

80

100

120

Before After

S
co

re

��

0

20

40

60

80

100

120

Before After

S
co

re

�

  Fig. 1.  Changes of colour before and after FAE treatment in patients 
with disseminated granuloma annulare as determined by visual 
analogue scale. Single cases and mean ($), n = 8, **p  !  0.01          . 

  Fig. 2.  Changes of elevation before and after FAE treatment in
patients with disseminated granuloma annulare as determined
by visual analogue scale. Single cases and mean ($), n = 8, *p  !  
0.05          . 
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   Discussion 

 Administration of FAE induced a signifi cant reduc-
tion of colour and elevation in patients with disseminat-
ed granuloma annulare. The most striking effect with 
complete remission was seen in those patients taking 4 or 
more tablets of the high-strength formulation. These re-
sults are partly in concordance with the 2 published case 
reports about treatment of disseminated granuloma an-
nulare with FAE. One 40-year-old woman received a 
maximum of 3 high-strength tablets, and the skin lesions 
improved after a 3-month therapy  [1] . Another 64-year-
old woman showed an almost complete remission after 5 
weeks of treatment with 3 low-strength FAE tablets  [2] . 
Similar doses and durations of treatment with FAE did 
not induce a total remission in all our patients (No. 2, 3, 
7, 8), but an amelioration was seen in all but one patient 
(No. 1). 

 Granuloma annulare is a granulomatous skin disease 
of unknown origin with typical histological features. The 
granulomatous infi ltrate is characterized by the palisad-
ing infi ltration of mononuclear cells around degraded col-
lagen fi bres and mucin infi ltration. The composition of 
the mononuclear infi ltrate is variable, but T lymphocytes 
(mostly CD4+ cells) have been found in signifi cant num-
bers. It could be shown that the high local production of 
interleukin 2 might play an important role in the non-
specifi c attraction of T cells to the granulomatous site 
 [3] . 

 A number of plants contain fumaric acid, e.g. fuma-
tory or earth smoke ( Fumaria offi cinalis) . As the enteral 
absorption of fumaric acid itself is very low, esters of fu-
maric acid are used for therapy. FAE have immunomod-
ulatory properties with positive therapeutic effects in pa-
tients with psoriasis vulgaris  [4–7] . As mode of action, 

among others, an inhibition of lymphocyte proliferation 
and cytokine secretion is discussed. FAE appear to shift 
a T-helper-cell-1-directed immune response (character-
ized by interferon  �  and interleukin 12 secretion) towards 
a T helper cell 2 type of immune response (characterized 
by interleukin 4 and interleukin 5 secretion)  [8–10] . 
Granuloma annulare has been suggested to represent a 
delayed-type hypersensitivity reaction  [11] .   Interestingly 
other granulomatous skin diseases such as annular elas-
tolytic giant cell granuloma, necrobiosis lipoidica and re-
calcitrant cutaneous sarcoidosis were reported to be ef-
fectively treated by FAE  [12–14] . 

 Despite amelioration of the skin disease, side-effects 
led to a withdrawal from FAE treatment in 4 patients. 
Adverse events of FAE therapy mainly consist of gastro-
intestinal complaints, which occur in more than two 
thirds of patients. The symptoms vary from mild stomach 
upsets, increased frequency of stools and tenesmus, to 
stomach cramps, tympanites and diarrhoea. Flushing is 
seen in about one third of patients treated with FAE. 
Symptoms include a sudden redness of the skin and a 
sensation of heat lasting between a few minutes and a few 
hours  [5] . 

 Taken together, our data suggest that a high-dose ther-
apy with FAE has favourable effects on disseminated 
granuloma annulare, but that the gastro-intestinal side-
effects of FAE may prevent administration of such doses 
in several patients. 

  

Table 1. Characteristics of patients (all female) with disseminated granuloma annulare undergoing systemic therapy with FAE

Patient
No.

Age
years

Duration of
disease

Previous treatments Maximum daily
in-take of
Fumaderm tablets

Duration of 
treatment
months

Side-effects Outcome

1 72  8 months topical steroids, acupuncture 2 3 diarrhoea, dizziness unchanged
2 19 10 years topical vitamin E 1 3 nausea partial remission
3 65  1 year oral vitamin C 3 3 dizziness partial remission
4 54  3 months topical steroids 6 7 diarrhoea remission 
5 35  3 years none 4 3.5 none remission
6 62  7 years systemic steroids 6 8 none remission
7 42 39 years topical steroids, UVA-1 therapy 3 6 fl ush partial remission
8 61 13 years topical steroids, PUVA therapy 1 1 stomach pain partial remission
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