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ABSTRACT
Thalidomide is an immunomodulatory
agent; although its mechanisms of
action are not fully understood, many
authors have described its anti-inflam -
matory and immunosuppressive prop -
erties. More interestingly, thalidomide
has shown the ability to suppress tumor
necrosis factor alpha (TNF ) produc -
tion and to modify the expression of
TNF induced adhesion molecules on
endothelial cells and on human leuko -
cytes. 
Thalidomide has been used in several
diseases (i.e. dermatological, autoim -
mune, gastrointestinal). In this review
we focus specifically on the use of this
drug in disorders with rheumatological
features such as lupus erythematosus,
r h e u m atoid art h ritis and Still’s dis -
ease, ankylosing spondylitis, and Beh -
çet’s disease. 
Despite its well known side effects, first
of all peripheral nerve involvement and
teratogenesis, which can be avoided by
following strict guidelines, thalidomide
could represent an alternative drug in
some rheumatological conditions, par -
ticularly in patients who show resis -
tance, contraindication or toxicity with
other conventional treatments.

Introduction
There are few drugs known better for
their chemical rather than for their
commercial name: thalidomide (α N-
phtalimido-glutarimide) is one of them.
The reason goes back to the dramatic
d i s c ove ry of its terat ogenic effect in
1961 when, during a pediatric confer-
ence in Germany, the drug was associ-
ated with the presence of import a n t
malformations (phocomelia, microph-
thalmia, midline defects, and so on) in
new-born children (1). In the same per-
iod several other reports confirmed this
o b s e rvation and thalidomide, i n t ro-
duced 5 years before for its sedative
and ipnotic actions, was withdrawn fro m
the world market place (1-3).

In 1965, Sheskin (4) reintroduced the
drug for the treatment of reactive lepro-
matous leprosy, and thereafter several
studies highlighted the benefits of tha-
lidomide in various inflammatory dis-
eases. Among thalidomide’s mech a-
nisms of action, anti-tumor necro s i s
factor alpha (anti-TNFα) pro p e rt i e s
have been suggested. TNFα plays a key
role in the generation and maintenance
of inflammation in various disorders,
as demonstrated by the success obtain-
ed with specific anti-TNFα drugs such
as Infl i x i m ab and Etanerc ept in the
t re atment of rheumatoid art h ritis (5),
Crohn’s disease (6) and Behcet’s dis-
ease (7-11). 
However, thalidomide has also shown
efficacy in diseases where TNFα does
not seem to play a pathogenetic role.
Thalidomide could represent an alter-
native therapeutic option in some rheu-
matologic diseases, particularly in pa-
tients who show resistance, contraindi-
cation or toxicity with other specific
treatments. The interest on this drug is
p rogre s s ive ly grow i n g, as it is also
demonstrated by the recent publication
of a book-length work on the matter
(12).

Pharmacology
The empirical formula of thalidomide
is C13H10N2O4 and its gram molecular
weight is 258.2. Thalidomide is a crys-
talline powder soluble at 25°C in di-
methyl sulfoxide and sparingly soluble
in water and ethanol. Its bioavailability
and the extent of plasma protein bind-
ing have not been determined in hu-
mans. 
Little information is available regard-
ing the metabolic route of thalidomide
even if several metabolites are generat-
ed (13). The drug doesn’t seem to in-
duce or inhibit its own metab o l i s m
(14). Its half-life is approximately 5-7
hours. The pharmacokinetic of the drug
in subjects with hepatic or renal dys-
function is not known. 
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Mechanism of action
Thalidomide is an immunomodulatory
agent; although its mechanisms of ac-
tion are not fully unders t o o d, m a ny
authors described its anti-inflammatory
and immu n o s u p p re s s ive pro p e rt i e s
(Fig. 1). Thalidomide probably acts in
several different ways which may ex-
plain the large variety of therapeutic
results achieved with its use.
The anti-infl a m m at o ry pro p e rt i e s ,
which may be useful in inflammatory
diseases such as cutaneous lupus, may
be in part explained by the ability of
thalidomide to reduce chemotaxis of
p o ly m o rp h o nu cl e ates and monocy t e
phagocytosis (15,16).
Thalidomide is also able to stab i l i ze
lysosomial membranes (17) and to in-
hibit the production of reactive oxygen
species by PMN (18), thus preventing
tissue damage (19). Since some studies
rep o rted contra d i c t o ry observat i o n s
(20) on this matter, it’s difficult to esta-
blish a clear and predominant mecha-
nism in the anti-inflammatory proper-
ties of this drug.
Thalidomide was also shown to act by
its influence on TNFα, a cytokine in-
volved in inflammatory as well as in
i m mu n o l ogical responses. Studies i n
vitro showed that thalidomide was able
to inhibit selectively (21), but not com-
pletely (22), in a dose dependent man-
ner, the production of TNFα by mono-
cytes in vitro, without any influence on

the production of IL-1β, IL-6 and gran-
u l o cy t e / m a c ro p h age colony - s t i mu l at-
ing factor. This specific cytokine inhi-
bition is probably related to the ability
of thalidomide to enhance the degrada-
tion of TNFα mRNA reducing its half-
life from 30 to 17 minutes, while not
affecting other LPS-induced cytokines
(23).
Thalidomide was also able to inhibit
the expression of TNFα induced adhe-
sion molecules invo l ved in the neu-
t rophil-endothelial cell intera c t i o n s
during the adhesion cascade. In partic-
ular, the inhibition of the up-regulation
of ICAM-1, VCAM-1 and E-selectin
on human umbelical vein endothelial
cells and of L-selectin on human leuko-
cytes was demonstrated (24).
Moreover, thalidomide was also shown
to affect the reg u l ation of NF-KB,
which is also involved in the activation
of TNFα and TNFα genes (25).
In vivo, the action of thalidomide on
TNFα may be responsible for its effica-
cy in conditions where high serum lev-
els of this cytokine have been demon-
strated such as erythema nodosum lep-
rosum. In these patients, treatment with
thalidomide was fo l l owed by a de-
crease in the serum levels of TNFα,
accompanied by amelioration of symp-
toms, reduction of the dermal infiltra-
tion of PMN and T cells, and inhibition
of the expression of ICAM-1 and MHC
II antigens on epidermal keratinocytes

(26). Moreover, a 50-80% reduction of
ago n i s t - s t i mu l ated monocyte T N Fα
secretion was demonstrated (21). Simi-
l a rly, Tramontana and collegues (27)
pointed out a reduction of serum TNFα
levels after thalidomide treatment ac-
companied by accelerated weight gain
in active tuberculosis patients. Con-
versely, in toxic epidermal necrolysis
(28) or HIV-associated oral ulceration
(29), serum levels of TNFα increased
during treatment with thalidomide, thus
s u ggesting a complex mechanism of
action of the drug whose effect in vitro
does not always correspond to wh at
a c t u a l ly happens in vivo. Fi n a l ly, i n
SLE patients conflicting results (30-32)
rega rding the importance of seru m
TNFα levels are available and tissue
ex p ression of the cytokine may be
more relevant (33).
Thalidomide was able to inhibit in vitro
ly m p h o cyte pro l i fe ration induced by
alloantigen, mitogen, and superantigen
molecules (34, 35), though its action
did not seem to be related to the inhibi-
tion of IL-2 production (36). Haslett
and collegues (37) showed potent co-
s t i mu l at o ry pro p e rties of thalidomide
on primary human T cells in vitro. The
effect of the drug was synergic with
stimulation through the T cell receptor
complex, obtaining an increase in IL-2
p roduction and subsequent pro l i fe ra-
tion. The co-stimu l at o ry effect wa s
greater on CD8+ than on CD4+ subset,
and CD8+ response was enhanced even
in the absence of CD4+ T cells when
s t i mu l ated by allogeneic dendritic cells.
In vivo, in healthy male vo l u n t e e rs ,
thalidomide was able to alterate the
ratio of circulating T-helper to T-sup-
pressor cells, by diminishing the levels
of the first ones and by increasing the
second ones (38). Thalidomide proba-
bly plays an important role in the im-
mune regulation of Th1 and Th2 sub-
sets. In a comparative study with cyclo-
sporin A, thalidomide was able to spe-
cifically enhance the production of Th2
cytokines such as IL-4 and IL-5 and to
inhibit Th1 IFN-γ production in phyto-
haemoagglutin stimulated human peri-
p h e ral blood mononu clear cell (PBMC)
cultures. In a dd i t i o n , thalidomide wa s
able to sw i t ch the predominantly Th-1
response induced by stimu l ation of

Fig. 1. In vitro actions of thalidomide. MØ= Macrophages; LY = Lymphocytes; PMN = Polymor-
phonucleates; ROS = Reactive oxygen species; TNF = Tumor necrosis factor; Th 2 = T helper 2.
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PBMC by a recall antigen towa rds a Th -
2 type response (39). These findings
could part i a l ly account for thalido-
mide’s action on cell-mediated autoim-
mune responses, and could be especial-
ly relevant for those diseases in which
dysregulation of Th subpopulations has
been demostrated such as rheumatoid
arthritis. 
The study of Atra and collegues (40)
rep o rted an effect of thalidomide on
gammaglobulin levels, showing a sig-
nificant decrease in 76.9% of the pa-
tients with systemic lupus erythemato-
sus (SLE). In addition, Shannon et al.
(41) described an inhibitory effect on
IgM synthesis in a mouse model.
The controve rsial effects of thalido-
mide described so far at different levels
of the immune response stress the need
for further investigation under appropi-
ate physico-chemical conditions.
Finally, thalidomide was able to inhibit
angiogenesis, in a rabbit cornea model,
induced by pharmacological doses of
basic fibroblast growth factor (42) and
by vascular endothelial growth factor
(43). No results on generation of new
blood vessels where obtained in solid
t u m o u rs in mice (44). This dive rs i t y
has been interpreted as a result of dif-
ferent species-specific metabolic acti-
vation of the drug (45).

Clinical use
Thalidomide has been used in various
diseases (i.e. derm at o l ogi c a l , a u t o i m-
mune, gastrointestinal etc) as listed in
Table I. In this review we will focus
specifically on the use of this drug in
d i s o rd e rs with rheumat o l ogical fe a-
tures.

Lupus erythematosus
The use of thalidomide was reported in
all fo rms of cutaneous lupus ery t h e-
matosus: the typical malar rash appear-
ing during systemic lupus, the subacute
lesion and the chronic discoid and pro-
fundus forms (Table II). A recent re-
view published by Karim and collegues
(46) points out the role of thalidomide
in this disease. 
The first publication goes back to 1977
when Barba Rubio and colleagues (47)
described 20 cases of chronic discoid
lupus ery t h e m atosus (CDLE) tre at e d
with thalidomide at an initial dose of
300 mg/day, subsequently tapered to 25
m g / d ay. In 19 patients gre at cl i n i c a l
and histologic improvement in the cu-
taneous lesions was obtained. Side ef-
fects were limited to a slight somno-
lence in most but one patient that had to
interrupt the treatment because of fe-
ver, arthralgia, nausea, cephalea, verti-
go and urticaria. In one woman treat-
ment was started at 7 months of preg-
n a n cy without consequences on the
new-born. 
Subsequently, further series (48-52) as-
certained the efficacy of thalidomide in
subacute cutaneous lupus erythemato-
sus (SCLE), CDLE, and lupus erythe-
m atosus profundus. Knop and col-
leagues (53) published the largest one
in 1983. They treated 60 patients with
CDLE resistant to other therapies (ster-
o i d s , a n t i m a l a rials and azat h i o p ri n e )
with a follow up of 2 years. Thalido-
mide was initially administered at
doses of 400 mg BID and subsequently
reduced upon response to a mainte-
nance therapy of 50-100 mg a day. An
improvement was obtained in 90% of

the patients and a complete remission
in 65%. After discontinu ation of the
drug a relapse was seen in 71% and a
second re-treatment with thalidomide
was needed. The authors suggested that
the high frequency of peripheral neu-
ro p at hy encountered (25%) could be
attributed to the high dosages of the
drug initially used.
In 1984,Grosshans and colleagues (54)
reviewed 7 previous studies including a
total of 156 CDLE patients treated with

Table I. Some clinical conditions in which
thalidomide has been successfully used.

Clinical disorders References

Dermatological disorders
Erythema nodosum leprosum 105,117 
Oral and genital aphtosis 75, 77
Prurigo nodularis 118-120
Cutaneous lupus erythematosus 47-54 
Pyoderma gangrenosum 121, 122
Sarcoidosis 123, 124
Toxic epidermal necrolysis 28

Autoimmune diseases
Systemic lupus erythematosus 55, 56
Rheumatoid arthritis 66-68
Still disease 90 
Ankylosing spondylitis 92
Systemic sclerosis 126
Graft versus host disease 126-28

Gastrointestinal diseases
Crohn’s disease 95
Ulcerative colitis 96

Infective diseases
Leprosy 4
HIV associated proctitis 129
HIV aphtous ulcers 29, 130

Vasculitis
Behçet’s syndrome 75-89 

Weber-Christian 93

Table II. Use of thalidomide in lupus erythematosus (with ≥ 20 patients).

N° Study Dosage Cutaneous Drop out (causes) Neuropathy Ref.
improvement# 

23 open 300 mg/day 20/20 (100%)* 3 (urticaria, drowsiness) 0 (40)

20 open 300 mg/day 19/19 (100%) 1 (vertigo, urticaria) 0 (47)

60 open 400 mg/BID 54/60 (90%)** 0 15/60 (53)

22 open 50-200 mg/day 17/17 (100%)*** 5 (drowsiness, agitation, paresthesia) 0 (61)

22 open 100-300 mg/day 16/19 (84%)**** 3 (vertigo, drowsiness, neuropathy) 1/22 (63)

#Calculated on patients who did not discontinue treatment.
*Complete remission in 90% and partial remission in 10%; **complete remission in 65% and partial remission in 25%; ***complete remission in 70.5%
and partial remission in 29.5%; **** complete remission in 75% and partial remission in 11%.
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thalidomide at various dosages (mean
dose of 300 mg/day). Improvement was
reported in 90% of the cases with 75%
requiring a maintenance dose of 25-50
mg/day.
I n t e rest in thalidomide subsided fo r
many years until Bessis and colleagues
(55) firstly reported a good clinical re-
sponse in the cutaneous and articular
features of 3 patients with SLE. Debate
on scientific journals became hot again
(56).
One year later, Atra and colleagues (40)
confirmed the efficacy of thalidomide
(initial dose of 300 mg/day for adults
and 4 mg/kg/day for children) on 23
p atients with SLE unre s p o n s ive to ch l o r-
o q u i n e, p h o t o p ro t e c t o rs and cort i c o s-
teroids. The type of cutaneous involve-
ment ranged from maculopapular, vas-
culitis digitalis and/or palmus-plantar-
i s , palmar ery t h e m a , bullous lesions,
SCLE, discoid lesions, and photosensi-
tivity. Remission was obtained in 90%
of the patients within 30 days, while
p a rtial improvement was ach i eved in
10%. Other than a significant reduction
in gammaglobulin levels (p< 0.001), no
laboratory or clinical improvement in
any other organ involvement was seen.
The average decrease in the prednisone
dose needed to control symptoms was
significant (p < 0.001). Three patients
dropped out because of severe urticaria
and extreme drowsiness. The rest en-
c o u n t e red tolerable side effe c t s , t h e
most frequent being drowsiness (52%)
and abdominal distension or constipa-
tion (22%), s u b s e q u e n t ly contro l l e d
with dose reduction. Interestingly, they
reported no neuropathy. 
L ater publ i c ations (57-61) confi rm e d
the efficacy and safety of thalidomide
in the tre atment of va rious fo rms of
cutaneous lupus ery t h e m atosus unre-
sponsive to traditional drugs. 
In 2000, Walchner and colleagues (62)
reported their experience on 5 consecu-
tive patients with SLE and 5 consecu-
tive patients with cutaneous LE treated
with thalidomide 100 mg/day for up to
2 years. They described regression of
cutaneous lesions, regrowth of hair
when alopecia and effluvium were pre-
s e n t , i n c rease in absolute peri p h e ra l
lymphocyte count and decrease of anti
d o u bl e - s t randed DNA and C-re a c t ive

p rotein. Po ly n e u ro p at hy ap p e a red in
40% of the patients. 
In the same year, Ordi-Ros and col-
leagues (63) reported their results on 22
patients with DLE, SCLE, lupus pro-
fundus and non-specific rash. Thalido-
mide was given at an initial dose of 100
mg/day subsequently diminished upon
response. Complete remission was ob-
tained in 75% of the patients, while a
partial response was seen in 25% and
no response in 16%. Sixty-five percent
of the ones that underwent remission
s h owed re c u rrence after thalidomide
suspension. Among the side effects en-
countered, the authors addressed a high
f re q u e n cy of amenorr h e a , wh i ch ap-
peared during the first 4-5 months of
t re atment and resumed 2-3 months
after the suspension of the drug. 

Rheumatoid arthritis
TNFα is thought to play an important
role in the inflammatory processes of
rheumatoid arthritis (RA) (64, 65). The
cytokine seems to act through a cas-
cade of secondary mediators involved
in the re c ruitment of infl a m m at o ry
c e l l s , n e o a n gi oge n e s i s , s y n ov i o cy t e
proliferation and joint destruction. 
Compounds that antago n i ze T N Fα
e ffects proved efficacious in contro l-
ling the disease and recently soluble
T N Fα re c ep t o rs and specific mono-
clonal antibodies entered the marke t
place as new promising drugs for the
treatment of RA, although they still are
expensive (5). 
The first work published on the use of
thalidomide in RA is the one written by
G u t i e rre z - R o d riguez and colleag u e s
(66) in 1981. The authors reported the
results obtained in two patients with
longstanding definite RA, in whom the
administration of thalidomide was fol-
lowed after few weeks by clinical and
l ab o rat o ristic re m i s s i o n , a c c o m p a n i e d
by a dramatic decrease of rheumatoid
factor levels. Encouraged by these ear-
ly fi n d i n g s , t h ey tre ated 5 add i t i o n a l
patients (67), and in 1989 they describ-
ed the results obtained on a final num-
ber of 17 patients (16 females and 1
man) (68) with refractory or severe RA
(mostly class III and IV). Two of these
p atients withdrew within the fi rst 6
weeks of treatment due to side effects

( s eve re vomiting and drow s i n e s s ) , 7 ob-
tained complete remission, 5 partial re-
mission (doses of 400-600 mg/day,
duration of 7-38 weeks, mean 18.8 ±
8 . 8 ) , 1 had marked amelioration of
symptoms and 2 showed only an initial
improvement (both with doses of 300
mg/day, duration of 62 and 65 weeks
re s p e c t ive ly). Rheumatoid factor be-
came negative in 21% of the patients,
d e c reased in 71% and remained un-
changed in 7%. Rheumatoid nodules,
present in 7 patients, decreased in size
in 3 and disappeared in 4. 
No other work had been published on
the subject until 1996, when Huizinga
and colleagues (69) descri b e d, in a
phase I study, 12 patients treated with
thalidomide 100 mg/day and pentoxi-
fylline 400 mg/day for 12 weeks. Pen-
toxyfilline was added for its supposed
inhibition on T N Fα p roduction (70)
and moderate beneficial effect on rheu-
matoid disease activity (71). Despite 5
out of 9 patients (55%) that completed
the study obtained a 20% reduction of
the American College of Rheumatol-
ogy improvement criteria, the authors
concluded that the benefit/side effects
ratio was unfavo u rabl e. Xero s t o m i a ,
drowsiness, constipation, oedema, and
dizziness were, in order of frequency,
the major side effects encountere d.
E n d o t oxin-induced T N Fα p ro d u c t i o n
in whole blood cultures was reduced
significantly (P = 0.01), but did not cor-
relate to laboratory variables reflecting
joint inflammation or clinical improve-
ment. Thus, the authors questioned the
validity of this parameter as a substitute
index to determine thalidomide phar-
macological efficacy. 
M o re re c e n t ly, Keesal and colleg u e s
(72) treated 10 patients with refractory
RA with incremental dosages of thali-
domide up to 600 mg/day. They did not
o b s e rve stat i s t i c a l ly significant improve-
ment in any of the outcome measures,
but concluded that the results could
have been confounded by the fact that
most of the patients had to interrupt the
treatment because of the several side
effects. Among them, reversible pares-
thesiae occurred in 4 patients, without
ch a n ges of nerve conduction tests.
Finally, Scoville (73) treated 10 female
patients with RA in a 4-month open
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trial with thalidomide (maximum doses
of 150 mg/day slowly increased) and
methotrexate (MTX) (minimum stable
doses of 15 mg/wk). Five of 7 patients
showed an amelioration in the ACR 20
criteria (3 responders and 2 partial re-
s p o n d e rs ) . The single va ri ables used
did not show a statistically significant
i m p rove m e n t . Pa resthesias ap p e a re d
in 60% of patients and resolved when
thalidomide doses were reduced. Two
patients withdrew because of drowsi-
ness and one due to nausea induced by
MTX. The authors suggested that com-
bination therapy with MTX could al-
low a reduction of the doses of thalido-
mide used for RA in previous studies
with fewer side effects.
In juvenile RA, Lehman and collegues
(74) rep o rted two cases, resistant to
s eve ral immu n o m o d u l at o ry drugs in-
cluding etanercept, the anti-TNFα re-
combinant receptor, which finally re-
sponded to thalidomide 2.5-3 mg/kg/
day.
In conclusion, the indication for the use
of thalidomide in RA is still under de-
b at e. Table III summari zes the most
significant studies on the subject. Con-
sidering the good results obtained with
the new biologic anti-TNFα c o m-
pounds, larger clinical trials designed
to assess the role of thalidomide in the
management of this disease are needed.

Behçet’s disease
Behcet’s disease (BD) is a chronic and
relapsing systemic vasculitis originally
described as a triad of oral and genital
u l c e rs associated with uveitis. Many
other organs may be invo l ve d : the joints,
the gastrointestinal tract and the central
nervous system. There is no consensus
on the treatment of BD, which is gener-
ally based on the severity of the disease
(75). 

In 1982, after the report (76) on the
efficacy of thalidomide in recurrent ne-
crotic and giant mucocutaneous aph-
thae and ap h t h o s i s , S aylan and col-
l e agues (77) tre ated 22 BD pat i e n t s
with orogenital lesions. Th a l i d o m i d e
was administered at the dose of 400
mg/day for the first 5 days, then re-
duced to 200 mg/day for 15-60 days.
While the effect on oral and genital ul-
cers was seen almost immediately in all
p at i e n t s , no effect was observed on
ocular manife s t at i o n s , although in some
patients thalidomide was used as a ster-
oid sparing agent during attacks. Inter-
estingly two patients experienced ery-
thema nodosum while on treatment. 
Months lat e r, To rras and colleag u e s
(78) reported similar results in the mu-
cocutaneous lesions of 9 BD patients
treated with thalidomide for 4 years.
They also described a beneficial effect
of the drug on ocular involvement.
In 1986, Hamza (79) reviewed the data
of 30 BD patients in whom thalidomide

was efficacious on several manifesta-
tions of the disease including orogeni-
tal lesions, erythema nodosum, necrot-
ic pseudofolliculitis and arthritis. Uve-
itis improved in 3 patients, was stable
in 4 and worsened in 4. 
In a patient with BD occasionally asso-
c i ated with palmoplantar pustolosis,
the administration of thalidomide at
200 mg/day, tapered to 100 mg/day af-
ter two months, resulted in a complete
remission of both manifestations (80). 
Larsson (81) reported successful treat-
ment of severe BD associated colitis in
a patient in whom high doses of oral
and intravenous steroids combined
with parental nutrition were ineffective.
Thalidomide was introduced as a last
resource before colectomy at the dose
of 300 mg/day, subsequently reduced
to 200 mg/day after 2 weeks, and to
100 mg/day after another week. The
water-like diarrhoea and rectal bleed-
ing disap p e a red the day after the
administration of the drug. The mucosa
of the rectum, which previously show-
ed aphtous ulcers, fresh blood and mu-
cosal oedema on rectoscopy, gradually
normalized allowing reduction of ster-
oids. 
Postema and colleagues (82) described
another case that had partially respond-
ed to colchicine. Thalidomide at doses
of 400 mg/day resolved the symptoms
within 7 days. Although there are no
controlled studies on the treatment of

Table III. Use of thalidomide in rheumatoid arthritis (with <10 patients).

Neuro-
N° Study Dosage Improvement Drop out (causes) pathy Ref.

17 open 300-600 mg/day 7/15 complete remission 2 (vomiting, 2/15 (68)
5/15 partial remission drowsiness)

12 open 100 mg/day* 5/9 ACR–20% 3 (constipation, 0 (69)
rash)

*Combined with pentoxifylline 400 mg/TID

Table IV. Use of thalidomide in Behçet’s syndrome (with ≥ 20 patients).

N° Study Dosage Mucocutaneous Drop out Neuro- Ref.
(mg/day) improvement (cases) pathy

22 open trial 400-200 100% 0 0 (77)

30 open 50-300 86.6% (26/30)* 0 0 (79)°
20 completely
6 partially

23 retrospective 200 73.9% ulcer free at 1 month n.s. 17.3% (84)
82.6% ulcer free at 2 months

95 double blind 100-300 complete response 4 6.3% (89)
placebo-contr. in 7/63 (sedation,

neuropathy)

* Response on active buccal ulceration.
° Summarizes and reviews previously collected data from an open trial of thalidomide in 30 patients
with BD: prospective study with open test.
n.s. = not specified.



REVIEW Thalidomide in rheumatologic diseases / A. Ossandon et al.

714

BD colitis with thalidomide, these two
rep o rts seem part i c u l a rly import a n t
c o n s i d e ring that perfo ration compli-
cates the disease in 40-50% of cases
(83). 
In 1994, G a rd n e r- M e dwin and col-
leagues (84) treated with thalidomide
(200 mg/day) 59 patients with severe
oral and genital ulcers,including 23 pa-
tients with BD. Within the first month
of treatment, a complete resolution of
the ulcers was observed in 73.9% of
BD patients.
Thalidomide was efficacious in the
t re atment of pediat ric BD, s h ow i n g
similar responses than those observed
in adults (85-87). Moreover, a patient
with neuro-BD (88) was successfully
treated when thalidomide was added to
a chlorambucil and prednisolone thera-
py, obtaining complete remission for a
period of three years.
The fi rst and only doubl e - blind ra n-
domized placebo-controlled trial pub-
lished on thalidomide’s tre atment of
BD, was the one designed by Hamur-
yudan and colleagues (89) in Turkey in
1998. Patients were enrolled consecu-
tively between October 1993 and 1996
from the registry of the multidiscipli-
n a ry Behcet’s Syndrome Research Cen-
ter. Ninety-five male patients with pre-
valent mucocutaneous lesions and
without major organ involvement were
randomized in three groups: 32 were
treated with thalidomide 100 mg/day,
31 with 300 mg/day and 32 with place-
bo, for a period of 24 weeks. Presence
of active eye inflammation and previ-
ous use of any immu n o s u p p re s s ive dru g
were among the exclusion criteria. A
complete response was observed in 2
out of 32 patients treated with thalido-
mide 100 mg/day and in 5 out of 31
patients treated with 300 mg/day. No
response was noted in the group receiv-
ing placebo. Moreover, patients treated
with thalidomide (both doses) had few-
er eye activations and lower extent of
visual impairment than did those in the
placebo group. At the end of the trial
o n ly 3 patients had developed poly-
neuropathy. Other side effects encoun-
tered were sedation, fatigue and consti-
pation. Table IV shows the data regard-
ing the use of thalidomide in this dis-
ease.

Anedoctal reports
Still’s disease
Stambe and colleagues (90) described
the case of a 44-year-old woman with a
4-year history of resistant adult-onset
Still’s disease. Before the introduction
of thalidomide (200 mg/day, tapered to
100 mg/day over 2 weeks) she had been
unable to reduce her daily 30 mg pred-
nisolone therapy despite the associa-
tion with azat h i o p rine and pentox y-
p hy l l i n e. After introducing the dru g,
she not only had a marked clinical im-
provement and remained free of symp-
toms for 6 months, but was also able to
reduce prednisolone to 7.5 mg/day and
to suspend pentox y p hy l l i n e. Intere s t-
i n g ly, the pro p o rtion of stimu l at e d
TNFα-producing cells detected by flu-
o re s c e n c e - a c t ivated-cell sorting fe l l
from 42.7% before treatment to 1.4%.

Ankylosing spondylitis
The rationale for the use of thalidomide
in ankylosing spondylitis (SA) (91) is
re l ated to the suggestion that T N Fα
may be involved in the pathogenesis of
SA. 
Breban and colleagues (92) described 2
young patients affected by SA, resis-
tant to previous tre atment with non-
s t e roid anti-infl a m m at o ry drugs and
sulfasalazine. One of the patients had
also re c e ived pulse methy l p re d n i s o l o n e,
methotrexate, intramuscular gold, bro-
mocriptine, and local corticosteroid in-
jections without being able to control
the disease. Both patients had severe
involvement of the axial skeleton and
peripheral joints and persistently ele-
vated erythrosedimentation rate and C-
reactive protein. Thalidomide (300 mg/
d ay) induced frank improvement of
both clinical and biologic parameters,
leading to a progressive remission of
the disease. Discontinuation of the drug
in one of the patients was followed, on
two occasions, by a rapid reappearance
of symptoms. Remission was obtained
again with reintroduction of the drug.

Weber Christian’s disease 
Weber-Christian disease is an idiopath-
ic disorder characterized by a relapsing
n o n - s u p p u rat ive nodular panniculitis
with a lobular subcutaneous fat distrib-
ution of acute inflammation and with

occasional visceral fat involvement. 
The only case reported in literature on
the use of thalidomide in Weber Christ-
ian’s disease is the one published in
1977 by Eravelli and colleagues (93).
Th ey described the case of a yo u n g
woman who had ex p e rienced in the
previous three years repeated relapses
of the disease, with increased severity
and duration, whenever steroids were
reduced or stopped. Cycl o p h o s p h a-
mide was tried, but not tolerated. After
beginning thalidomide at 300 m g / d ay,
she ex p e rienced rapid improvement of
symptoms and was able to stop fluocor-
tolone after two weeks. Th a l i d o m i d e
was reduced to 200 mg/day after 3
weeks, to 100 mg/day after 10 weeks
and stopped after 13 weeks with her
lesions steadily regressing. She had no
relapses throughout the 13 months of
follow-up.

Inflammatory bowel diseases
Although inflammatory bowel diseases
(IBD) are not rheumatologic disorders,
we have included them in the present
review because not rarely they present
r h e u m at o l ogic fe at u res with art i c u l a r
and spondilitic involvement. The use of
thalidomide in Crohn’s disease has on-
ly been described to date in non-con-
trolled experience. Indeed, since treat-
ment with the new biological anti-
TNFα compounds showed promising
results in these patients (6, 94), thalido-
mide, known for its anti-TNFα action,
could represent an interesting therapeu-
tic tool for this pathology. 
Facchini and colleagues (95) recently
published an interesting report on the
use of thalidomide in ch i l d ren and
young adults with Crohn’s disease. The
authors selected 5 patients intolerant,
resistant or ready for surgical interven-
tion, and treated them with thalidomide
1.5-2 mg/kg/day for 19-24 months.
After 3 months of treatment there was a
reduction of the mean Pe d i at ric Cro h n ’s
Disease Activity Index from 36.9 to 2.5
and of the modified Harvey-Bradshaw
scores from 8.5 to 0.75. Moreover, ster-
o i d s , i n i t i a l ly administered at 35 m g /
d ay, we re tap e red and discontinu e d
within 3 months. Long-standing remis-
sion was obtained in 4 patients, while
the fifth one had to stop the drug after 1



REVIEWThalidomide in rheumatologic diseases / A. Ossandon et al.

715

week because of distal paresthesia.
The first use of thalidomide in chronic
u l c e rat ive colitis goes back to 1979.
Waters and colleagues (96) described
the case of a 28-year old woman with a
four and a half-year history of continu-
os abdominal pain, blood and mucus
d i a rr h o e a , resistant to cort i c o s t e ro i d s
and sulfasalazine. After beginning tha-
lidomide at 300 mg/day, increased after
5 weeks to 400 mg/day, she obtained
sustained clinical remission and wa s
able to suspend the rest of the therapy
and to decrease thalidomide to 200 mg/
d ay without ex p e riencing clinical re-
lapse. Her colonscopy looked normal
and biopsy showed only little chronic
i n fl a m m ation with seve re mucosal at ro-
phy and epithelial hyperplasia. Morn-
ing joint pain and stiffness persisted.
Bauditz and collegues (97) published
recently a 12 week open label study on
10 cases of therapy refractory IBD (9
with Cro h n ’s disease and one with
ch ronic ulcerat ive colitis). Four pa-
tients achieved remission, 3 had to stop
the treatment because of sedation and
the others had a significant decrease in
disease activity. Thalidomide was also
able to decrease the production of
TNFα and IL-12 in the PBMC of the
patients after treatment and, in a dose
dependent manner, in short term cul-
tures of stimulated colonic lamina pro-
pria monuclear cells.

Side effects
Neuropathy
Thalidomide neurotoxicity was report-
ed even before than its teratogenic ef-
fect (98, 99). The drug is able to induce
a sensitive poly n e u ro p at hy, p ri m a ri ly
localized in upper and lower limbs. The
mechanisms by which the damage to
the nerve is produced are still partially
u n k n ow n , but potentially irreve rs i bl e
(100).
The incidence of this side effect varies
greatly in different series and although
no clear corre l ation has been fo u n d
with the dose and duration of therapy, a
higher rate of incidence in pat i e n t s
treated with higher dosages has been
reported (40, 72). 
In a recent retrospective study Ochon-
isky and colleagues (100) reviewed the
files of 42 patients treated with thalido-

mide for diffe rent disord e rs. A m o n g
them, 21% presented a clear diagnosis
of neuropathy due to the presence of
both clinical and electrophysiologic ab-
n o rm a l i t i e s , while 28% showed just
either one of the two. Female and el-
derly patients showed g reater risk, but
no corre l ation was found with daily
dose or duration of treatment. The au-
thors concluded that the incidence of
thalidomide induced neuropathy could
be estimated between 21% and 50%
and that individual susceptibility could
play an important role. 
Different diseases seem also to influ-
ence the susceptibility to thalidomide
n e rvous noxious action. In ery t h e m a
nodosum leprosum (102), for example,
the incidence of poly n e u ro p at hy is
extremely low, in CDLE seems close to
28% (53) and in pru ri go nodulari s
reaches almost 100% (103).
In 1994, G a rd n e r- M e dwin and col-
leagues (84) published a retrospective
study on the use of sensory nerve ac-
tion potential (SNAP) amplitude mea-
s u rements for the early detection of
thalidomide neuropathy. Fifty-nine pa-
tients with different disorders, who had
in common severe oral and/or genital
ulceration, were treated with thalido-
mide at initial doses of 200 mg/day,
subsequently reduced to a maintenance
therapy of 7-200 mg/day over a period
of 8-3369 days. Total SNAP ampli-
tudes of three different nerves (median,
radial and sural) we re measured at
baseline and every six months or after
each 10 g of thalidomide. Eight out of
59 patients (13.5%) complained of
paraesthesiae, while 8 out of 59 were
classified as having a subclinical neu-
ropathy since they showed a decreased
of 42.6 - 69% in SNAP amplitudes
baseline measurements without com-
plaining any symptoms. No pat i e n t
with a decrease of less than 42% devel-
oped symptoms. After discontinu i n g
thalidomide most patients, but not all,
showed an improvement of symptoms
and of SNAP amplitudes. No clear cor-
relation was found between the rate of
d e t e ri o ration of SNAP measure m e n t s
and the dose or duration of therapy.

Teratogenesis
The other major side effect of thalido-

mide, unfortunately sadly famous, re-
sults from the action of the drug on the
d evelopment of mesenchimal tissues,
p ri m a ri ly the bone and the ga s t ro i n-
testinal system. The major susceptibili-
ty of the fetus seems to be between the
34th and the 50th day after conception
(103) and a single dose of 100 mg is
enough to generate the damage.
In 1961, L e n t z (3) and McBri d e ( 2 )
were the first to report congenital ab-
normalities related to the use of thali-
domide. At that time they estimated an
incidence of birth defects of aro u n d
20%. Indeed, after its ap p roval in
Europe in 1957 (105), thalidomide was
considered responsible for the birth of
1 0 , 0 0 0 – 20,000 new - b o rns with con-
genital abnormalities (106). 
This tremendous effect led to a pro-
found modification of laws regarding
the approvement of drugs entering the
market place (107). In particular, since
thalidomide effects revealed to be
s p e c i e s - s p e c i fi c, c o m p u l s o ry tests to
reveal drugs potential teratogenesis in
different animal models before admin-
i s t ration to humans we re intro d u c e d
(108).
A mutagenic effect of thalidomide was
a dvo c ated by some. In part i c u l a r
McBride (109) described two cases of
children with the same birth defects of
their fathers, victims of teratogen thali-
domide. Although literature seems con-
t rove rsial on this topic, t wo re c e n t
reports (110, 111) advocated the safety
of the drug and excluded its responsi-
bility in developing second-generation
defects. 

Other side effects
Various side effects involving different
organs have been described (112). For-
tunately they are usually mild and in-
f requent. Among them, s o m n o l e n c e,
dizziness and rash are the most com-
monly reported and in the majority of
cases do not need discontinuation of
the drug. Regarding sedation, a good
advice is to administer the drug at night
before sleeping. 
Flageul and colleagues (113) recently
p roposed thalidomide as a potential
thrombotic precipitating agent in high-
risk patients. They reported the cases of
5 patients with different predisposing
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factors (anti-phospholipid and/or anti-
cardiolipin antibodies,trauma), with no
p revious history of thro m b o s i s , i n
which the first vascular event occurred
few days to 3 months after the intro-
duction of thalidomide. The authors
suggested that an interaction between
thalidomide effects on the expression
of adhesion molecules on different cell
types and anti-phospholipid and anti-
cardiolipin antibodies could predispose
to the thrombotic event. 

Guidelines for prescribing and 
monitoring thalidomide treatment
In 1994, Powell and colleagues (114)
published in the UK a guideline for the
clinical use and dispensing of thalido-
mide. The authors gave detailed infor-
mation about the compulsory prescrip-
tion of the drug, only on a ‘named pa-
tient’ basis, by hospital-based physici-
ans with necessary expertise in its use
and the resources to detect subclinical
neuropathy. 
In 1999 Celgene Corp o ration (115)
(Warren, New Jersey) developed a pro-
gram called STEPS (System for Thali-
domide Education and Pre s c ri b i n g
Safety) to which any physician or phar-
macists has to register and comply in
order to receive the drug from the com-
pany. A signed informed consent has to
be filled out by both patient and doctor,
and the latter has to give full compre-
h e n s ive info rm ation on thalidomide
side effects, especially regarding neu-
ropathy and teratogenesis. 
In part i c u l a r, ch i l d b e a ring potential
women must agree to abstain from sex-
ual-intercourse or to use two reliable
birth control methods, and men must
always use latex condoms, since it is
unknown whether thalidomide is pre-
sent in the ejaculate. 
Patients need to be eva l u ated eve ry
month for the fi rst three months of
t re atment and peri o d i c a l ly there a f t e r,
and to be questioned about the appear-
ance of numbness, tingling or pain in
both hands and feet. Periodical moni-
toring of sensory nerve action potential
(SNAPS) amplitudes on at least three
d i ffe rent nerves (median, radial and
sural) is necessary for the early discov-
ery of neurotoxicity and permits to sus-
pend the drug before the manifestation

of symptoms, allowing better chances
for recovery. A fall from the baseline
summated score, with an equal weight-
ing for each nerve > 40%, is considered
as significant. Reintroduction of the
drug can be considered with extreme
precaution only if there is a return to
the baseline status.
Rao and colleagues (116) recently sug-
gested the introduction of motor nerve
conduction velocity as another useful
tool for detecting early neuropathy. 

Conclusions
From the experience acquired so far,
thalidomide seems a useful drug fo r
many disorders. Unfortunately, most of
the studies on thalidomide are “open”
and not placebo-controlled. Results re-
ported in literature need further evalua-
tion and the involvement of a larger
number of patients. Nevertheless, the
s t riking results described by some
authors should be taken in considera-
tion. 
Its administration should be restricted
to patients resistant to other safer tradi-
tional drugs or when their side effects
have precluded their use. Teratogenesis
and neurotoxicity can be greatly avoid-
ed by careful monitoring and accurate
choice of patients by the physician.
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