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Successful treatment of genital ulcers with infliximab in
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R

ecurrent oral and genital aphthous ulcerations are the
hallmarks of Behçet’s disease. Up to now the various
clinical manifestations in Behçet’s disease have been
treated with limited success. Recently, clinical observations
have reported dramatic responses on clinical signs and
symptoms in patients treated with tumour necrosis factor a
(TNFa) blocking drugs, including severe mucocutaneous,1–3
gastrointestinal4 5 and ocular manifestations.6
We report the successful treatment with infliximab of a
severe longstanding genital ulcer in a patient with Behçet’s
disease.

CASE REPORT
The patient was a 29 year old woman with Behçet’s disease
who had had recurrent oral ulcers from age 5 and genital
ulcers, arthralgia, and uveitis from age 23. The outbreaks of
uveitis were treated with local administration of dexamethasone only. From autumn 2000 the severity of the genital
manifestations increased, and treatment with colchicine and
prednisolone was started. However, during follow up she still
had painful recurrent oral and genital ulcers. In December
2001 she had a new outbreak of a severe genital ulcer located
at the left labium majus. No sign of spontaneous improvement
was seen, and high dose prednisolone treatment (60 mg a
day) was started in spring 2002. In summer, partial remission
on per oral corticosteroid treatment had been achieved, but the
painful ulcer was still present. During the following months
the genital ulcer deteriorated despite high dose prednisolone
treatment (initially 60 mg, which had to be reduced to 40 mg
because of mental symptoms). In December 2002 treatment
with azathioprine, 50 mg twice a day, was started in addition
to prednisolone 30 mg daily. Treatment with azathioprine was
stopped after 2 weeks because of a respiratory infection.
Although non-selective immunosuppressive drugs—for example, thalidomide, azathioprine, and cyclosporin A, had not
been tested sufficiently as monotherapy or in combination, we

decided to treat her with infliximab, after full discussion and
consent. This decision was judged justified owing to, firstly,
the severe longstanding physical and psychological burden for
the patient, secondly, to reports on successful treatment of
genital ulcers with infliximab in Behçet’s disease,1–3 and,
thirdly, to lack of response to high dose long term prednisolone treatment. The infliximab dose 5 mg/kg body weight
infusion was given on four occasions at baseline, and after 2, 6,
and 15 weeks. The fourth infusion, planned at 12 weeks’
follow up, was postponed owing to sinusitis treated with
penicillin. No other possible infliximab side effects occurred.
During treatment her general well being and fatigue improved.
At the time of the first infusion the ulcer was deep and had
a diameter of 19 mm (fig 1A). After one infusion, at 2 weeks’
follow up, a marked improvement was seen (fig 1B), and at
6 weeks’ follow up, 4 weeks after the second infusion, only a
scar of the ulcer was left (fig 1C). At 2 months’ follow up
after the fourth infusion the patient was still in remission.

DISCUSSION
Our case report supports the results of others,1–3 and shows
that treatment with infliximab is effective in inducing
remission of genital ulcers in patients with Behçet’s disease.
Recently, preliminary results from a double blind, placebo
controlled study were presented on the effect of etanercept,
another TNF blocking drug, on mucocutaneous manifestations in Behçet’s disease.7 In this 4 week study eight (40%) of
the 20 etanercept treated patients achieved clinical remission
of mucocutaneous manifestations compared with one (5%)
patient in the 20 placebo treated patients.7 Interestingly, in
the case by Estrach et al,3 the orogenital ulcerations in a
patient with Behçet’s disease responded dramatically to
treatment with infliximab after failure of etanercept. This
raises the interesting question as to whether there is a
difference in the efficacy in Behçet’s disease between
etanercept (soluble receptor binding TNFa and -b) and

Figure 1 Active genital ulcer of the left labium majus together with genital scars. (A) Before the first infusion with infliximab; (B) 2 weeks after the first
infusion; (C) 4 weeks after the second infusion.
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syndrome with tumour necrosis factor alpha blocking therapy.
Ann Rheum Dis 2001;60:637.
2 Robertson LP, Hickling P. Treatment of recalcitrant orogenital ulceration
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C

ardiovascular system (CVS) disease is the third leading
cause of mortality in systemic lupus erythematosus
(SLE).1 Pathologically it is pancarditis and may affect
coronary arteries.2 3 Most often, it is subclinical.2–4 Clinical
manifestations, if present, are limited to pericardial and endocardial involvement.2 Clinically apparent myocarditis has been
described in a few adult patients.5–9 To the best of our knowledge, no such case has been described in children. We describe
two children with clinically manifest myocarditis in SLE.

CASE REPORTS
A 12 year old girl, who was known to have had SLE for
2 months, presented with fever, malar rash, and photosensitivity. She had stopped taking steroids for 2 weeks. On
examination, she had tachycardia with normal blood
pressure. She had pallor, alopecia, oral ulcers, and malar
rash. An examination of the CVS showed gallop rhythm with
no murmurs. The rest of the systemic examination was
unremarkable except for a tender hepatomegaly. Antinuclear
factor (ANF) was strongly positive and anti-dsDNA titres
were 198.2 IU/ml (normal 0–5 IU/ml). Chest radiography
showed cardiomegaly with normal lung fields. ‘‘T’’ wave
changes were seen on electrocardiography. Creatine kinase
levels were 220 U/l (normal 10–80 U/l). Echocardiography
showed moderate mitral regurgitation, mild tricuspid regurgitation, and global hypokinesia with a left ventricular
ejection fraction (LVEF) of 56%. Pericardial effusion was
minimal with no vegetations.
She recovered dramatically when given pulse methylprednisolone and decongestive treatment. Later, treatment was
started with oral prednisolone at a dose of 2 mg/kg/day. Now
4 years later, she is asymptomatic with an LVEF of 72% on
echocardiography.
The second patient, an 11 year old girl who was known to
have had SLE for 6 months, presented with pain in the small

joints, low grade fever, and cough for 1 month. She had
stopped steroids on her own. On examination, she was
shown to have generalised oedema, malar rash, and oral
ulcers. She had tachycardia with normal blood pressure.
Examination of the CVS showed a soft systolic murmur at the
apex with normal heart sounds. She had hepatosplenomegaly. The rest of the systemic examination was unremarkable.
Investigations showed normocytic, normochromic anaemia
(haemoglobin 54 g/l) and deranged renal functions (blood
urea nitrogen 26.5 mmol/l, serum creatinine 220 mmol/l).
There was gross albuminuria, with urine microscopy showing
red blood cells and casts. Chest radiography showed
cardiomegaly with normal lung fields. Echocardiography
showed moderate mitral regurgitation, trivial tricuspid
regurgitation, and global hypokinesia with an LVEF of 18%.
No pericardial effusion or vegetations were present. ANF was
strongly positive and anti-dsDNA titres were 1531 IU/ml.
Treatment was started with pulse methylprednisolone. However, she developed cardiogenic shock on day 6 of admission.
Pulse cyclophosphamide was started together with supportive
treatment. She developed multiorgan dysfunction due to shock
and died after 8 days in hospital. A necropsy showed diffuse
proliferative glomerulonephritis, serositis, and myocarditis.
Myocarditis was evident from the presence of focal collection
of inflammatory cells with damage to adjacent myofibres, fibrinoid necrosis, and interstitial oedema. Fibrinous pericarditis
was also seen, but the coronary arteries and valves were normal.

DISCUSSION
Myocardial dysfunction in SLE is multifactorial; important contributors are immune injury, coronary vasculitis, valvulopathy,
hypertension, and adverse effects of drugs.3 Endomyocardial
biopsy remains the preferred method for the diagnosis of
myocarditis, but carries a high risk of mortality in sick children2
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infliximab (monoclonal antibody binding TNFa), drugs
known to bind TNFa in different ways.
The experience so far with TNFa blocking treatment in
Behçet’s disease is scarce as recently reviewed by Sfikakis.8 So
far, significant side effects with the use of TNFa blocking
drugs in Behçet’s disease have not been reported.8
Further clinical studies, especially double blind, randomised controlled trials designed with sufficient power are
warranted before final conclusions can be drawn about the
efficacy of treatment with TNFa blocking agents compared
with conventional immunosuppressive agents.
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L

eflunomide (LEF) is a new disease modifying antirheumatic drug (DMARD) for the treatment of rheumatoid
arthritis (RA) and it is recommended that it is given in a
loading dose of 100 mg over 3 days followed by a stable dose
of 20 mg/day.1 2 The dose of 20 mg/day LEF was recommended because in an initial study which compared 5, 10,
and 25 mg/day LEF the highest dose tended to result in an
increased rate of adverse events.3 However, in this study a
clear dose-response relationship with best results in the
25 mg/day group was observed as well. Therefore, the aim of
this investigation was to evaluate whether patients who
tolerate LEF in the standard dose of 20 mg/day will tolerate a
dose escalation of LEF to 40 mg/day and whether this
improves the efficacy of the treatment.

PATIENTS AND METHODS
Eleven patients with RA were included in this prospective
clinical investigation (table 1). All had received LEF in a dose
of 20 mg/day for at least 3 months without adverse effects,
but still had active disease with a mean (SD) disease activity
score (DAS284) of 4.9 (0.6) (range 3.9–5.8). All of them had
responded to the prior treatment with 20 mg/day LEF, but
either the response was not sufficient or the disease activity
increased again despite continuous treatment.
To obtain better control of the disease the dose of LEF was
increased from 20 to 40 mg p.o. once daily. The patients were
monitored by analysing the disease activity and the occurrence of adverse events after 2 months of treatment and after
every subsequent 2 months for as long as the patient was
receiving 40 mg LEF.
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RESULTS
Table 1 summarises the data obtained. After a mean (SD)
follow up of 4.4 (3.7) months (range 0.5–11) 5 of 11 patients
were still receiving treatment with 40 mg/day LEF. Four
patients had stopped treatment with LEF or reduced the dose
to 20 mg/day again because of adverse events: one patient
with concomitant MTX treatment developed increased liver
enzymes more than twice the normal values and stopped LEF
1.5 months after dose escalation. One patient who took
concomitant rofecoxib reversed the dose escalation of LEF
after 4 months because of glossitis, another patient after
2 weeks because of nausea and diarrhoea, and a third patient
after 7 months because of abdominal pain of unknown
origin. All adverse events were reversible after dose reduction
of LEF. Six of 9 patients who were still receiving 40 mg/day
LEF after 2 months responded to the dose escalation of LEF:
two had a good response (reduction of DAS28 .1.2 and
inactive disease) and four had a moderate response (reduction of DAS28 from 0.6 to 1.2 or active disease despite
reduction of DAS28 .1.2) as defined by van Gestel et al 1996.4
Two patients showed no change in disease activity. In all five
patients who continued to receive LEF in a dose of 40 mg/
day, the response remained stable up to the last follow up.

CONCLUSION
In these preliminary findings the dose escalation of LEF to
40 mg/day seems to increase the effectiveness of the treatment
in a number of patients with RA. The adverse events of the
dose escalation which appeared in four of 11 patients were
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and was not carried out in our patients. In such a case, the
presence of global hypokinesia with a low LVEF on echocardiography is a strong pointer towards the diagnosis.2 The diagnosis
is even more definite in the second child as it was proved at
necropsy.3 Lupus myocarditis has been associated with skeletal
myositis5 and anti-Ro and anti-La antibodies.4
Immunosuppressant drugs with decongestive agents
remain the preferred treatment.2 3 Most patients respond
dramatically. The second patient died despite immunosuppressive treatment and supportive care, probably because of
delays in diagnosis and initiation of treatment. Finally, it is
important to remember that acute myocarditis can be a fatal
complication of SLE. Early diagnosis and prompt treatment
may be very rewarding.
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Patient
No

Age
(years),
sex

DMARDs
(n)

Years since
diagnosis

RF

Comedication

1
2
3
4
5
6

44,
46,
67,
53,
66,
34,

F
F
F
F
F
F

3
2
–
2
1
4

12
3
2
6
13
9

+
+
+
–
+
+

7

45, F

2

7

+

Pred, MTX20
Pred, rofecoxib
Pred
Pred, MTX20
Pred,
Pred, MTX7.5,
diclofenac
–

8
9
10
11

48,
21,
62,
50,

2
5
–
2

9
19
1
11

+
–
+
–

Pred, SSZ
Pred
Pred
Pred

M
F
F
F

DAS28 with
LEF20 before
LEF40

DAS28 at
2 months
LEF40

Maximum time on Response after
LEF40 (months)
2 months

Adverse events

5.2
3.9
5.8
4.7
4.8
4.8

2.9
3.8
4.6
3.5
3.9
NA

11 (continuing)
4
4
7
3 (continuing)
1.5

Good
No change
Moderate
Moderate
Moderate
NA

–
Glossitis
–
Abdominal pain
–
Transaminasesq

5.7

NA

0.5

NA

4.4
4.0
5.1
5.2

4.0
3.3
5.0
3.1

11
2 (continuing)
2 (continuing)
2 (continuing)

No change
Moderate
No change
Good

Nausea,
diarrhoea
–
–
–
–

DMARDs (n), number of DMARD treatments before the start of treatment with LEF; SSZ, sulfasalazine; MTX7.5, 7.5 mg methotrexate once weekly; MTX20, 20 mg
methotrexate once weekly; LEF20, leflunomide 20 mg/day; LEF40, leflunomide 40 mg/day; pred, prednisone or prednisolone; DAS28, disease activity score
using the 28 tender joint count, the 28 swollen joint count, and the erythrocyte sedimentation rate.

mild and reversible. If confirmed in larger studies, the dose
escalation of LEF might be especially valuable for patients with
RA who tolerate LEF at the standard dose of 20 mg/day but
show insufficient response. For them the dose escalation
might be a way to further improve disease activity and an
alternative to an early switch to DMARD combination
treatment or treatment with biological substances.
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P

olyclonal intravenous immunoglobulins (IVIg) are
increasingly used in clinical practice, not only as substitutive agents but also in the treatment of immunologically mediated diseases.1 2 How IVIg modulate the
immune system is not yet clear, but several immunoregulatory mechanisms have been postulated.2 We studied
the production of the immunosuppressive cytokine interleukin 10 (IL10)3 as a potential explanation for the
beneficiary effects of IVIg in autoimmune diseases.
IL10 concentrations were measured in six patients: one
patient (aged 19) with X-linked agammaglobulinaemia, two
patients (aged 63 and 64) with common variable immunodeficiency, one patient (aged 15) with hyper IgM syndrome,
two patients (aged 4) with IgG2 subclass deficiency. All
patients or their parents gave informed consent. Blood was

collected before and immediately after infusion of IVIg
(Sandoglobulin; Novartis, Brussels, Belgium), and IL10 levels
were measured with a sandwich enzyme linked immunosorbent assay (ELISA) technique (anti-IL10 Screening Line;
Pharmingen, San Diego, CA). The serum IL10 levels were
increased after infusion of IVIg in all six patients (Wilcoxon
non-parametric test, p,0.01) (fig 1A). No IL10 was detected in
the IVIg.
Venous blood from healthy volunteers was collected and
diluted 1:2 with culture medium. Final cell concentration was
16104 white blood cells/ml. Cell culture was performed with
or without endotoxin (1 ng/ml) or IVIg (3 mg/ml) for
15 minutes to 24 hours. An increase in IL10 levels as early
as 1 hour after incubation with IVIg was consistently seen in
all experiments performed (fig 1B). IL10 levels reached their
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Table 1 Characteristics of the patients with RA included in the study and effects of dose escalation of LEF from 20 to 40 mg
once daily on disease activity and the occurrence of adverse events. The response was calculated according to van Gestel 1996
et al4 after 2 months of treatment with 20 mg LEF once daily. All adverse events were mild and reversible
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Figure 1 (A) Serum concentrations of interleukin10 (IL10) are
increased immediately after infusion of polyclonal immunoglobulins for
intravenous use (IVIg) in immunodeficient patients; (B) IVIg rapidly and
strongly increase IL10 production in whole blood in vitro (one of seven
experiments shown); (C) anti-FcR antibodies can inhibit IVIg induced
IL10 production (one of three experiments shown).

highest level after 4 hours and remained high over the next
4 days. The rapid increase in IL10 levels is remarkable
because endotoxin induces IL10 only after 8 hours and
induces levels comparable to IVIg only after 24 hours.
Increases in IL10 were seen in all our experiments but varied
in intensity between different donors.
We also studied the effect of IVIg on IL10 mRNA levels in
peripheral blood mononuclear cells (PBMC) from healthy
volunteers. 16104 PBMC were stimulated with IVIg (3 mg/ml)
in culture medium for 2 or 24 hours and IL10 mRNA content
was determined using Taqman real time, quantitative, reverse
transcriptase-polymerase chain reaction (Applied Biosystems,
Lennik, Belgium; IL10 forward primer GTGATGCCCAAGCTGAGA, IL10 reverse primer CACGGCCTTGCTCTTGTTTT, IL10
probe CCAAGACCCAGACA-TCAAGGCGCA). Gene expression
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levels were normalised to the expression of the reference gene
b-actin (ABI Prism Taqman Assay Reagents, Applied
Biosystems). IVIg stimulation resulted in a mean 9.6-fold
increase in IL10 mRNA levels after 24 hours, but not after
2 hours (data not shown). A rapid increase of IL10 protein
levels in vivo has previously been reported after liver
transplantation.5 Our data further corroborate the hypothesis
that IL10 production is regulated by both transcriptional and
post-transcriptional mechanisms.3
In blocking experiments, cells were preincubated for
30 minutes in the presence of different anti-FccR antibodies6
(anti-FccRI (197), anti-FccRII (IV.3), and anti-FccRIII
(3G8), all from Medarex (Milpitas, CA)) at 10 ng/ml at 4˚C.
IL10 production was effectively inhibited by monoclonal
antibodies (mAb) directed against the FccRI and FccRIII.
These mAb did not stimulate IL10 production in controls.
Anti-FccRI was responsible for the strongest inhibition,
followed by anti-FccRIII. The combination of these mAbs
was more effective in inhibiting IL10 production than either
of the mAbs alone, showing that triggering of both receptors
increases IL10 release independently. Remarkably, recent
data suggest that immune complexes or sera from patients
with systemic lupus erythematosus (SLE) trigger IL10
production from PBMC mainly through FcRII.4
IL10 is a potent anti-inflammatory cytokine regulating the
production of monokines such as tumour necrosis factor a
and IL1 as well as shifting T cell responses towards a Th2
profile. Therefore, increased IL10 production by IVIg may
provide an explanation for some of the remarkable immune
suppressive properties in inflammatory and autoimmune
diseases such as dermatomyositis.7
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I

rrigation of the salivary gland using a corticosteroid is one
of the most successful approaches to improving xerostomia
in patients with Sjögren’s syndrome, yielding longlasting
effects associated with minimal side effects.1 However, the
treatment procedures are complicated, and the extent of
improvement in salivary function is inversely related to the
clinical severity of the disease, with the patients with most
advanced disease not responding to the treatment.
Recently, cevimeline hydrochloride hydrate (Evoxac or
Saligren) has been clinically applied to patients with
Sjögren’s syndrome for the treatment of xerostomia.2 Oral
doses of cevimeline significantly improved subjective symptoms of dry mouth and dry eyes, and increased salivary flow.
However, adverse effects were frequently reported, such as
nausea and abdominal pain. Unless properly managed, these
adverse effects would negatively affect the continued
administration of cevimeline.
To overcome these disadvantages of oral doses of cevimeline, we evaluated the efficacy of cevimeline gargle for the
treatment of xerostomia in patients with Sjögren’s syndrome.
We first evaluated the effect of the gargle in 11 healthy
female volunteers (mean (SD) age 39 (13) years, range 19–
57), after approval from the ethical committee of our
hospital. The volunteers were asked to gargle three times a
day before meals using 30 mg cevimeline dissolved in 100 ml
of water for each session. The effects of treatment were
evaluated daily by a Saxon test performed at around 3 00 pm.
Most of the healthy subjects responded well to the cevimeline
gargle, and the salivary flow rate gradually increased,
reaching an 81% increase on average by day 5. Some subjects
showed more than twofold increases in salivary flow after
cevimeline gargle. No adverse effect was seen. Simple gargles
without cevimeline had no effect.
Given the satisfactory efficacy and safety of the cevimeline
gargle in healthy subjects, we next tested whether the same
treatment was effective in patients with Sjögren’s syndrome.

Table 1

These patients fulfilled the criteria proposed by Fox et al3 and
were also refractory to corticosteroid irrigation (table 1).
Cevimeline gargle markedly increased salivary flow rates in
two of the five patients. However, in the remaining three
patients the effect of treatment was negligible. In three of
these five patients clinical symptoms improved subjectively.
No adverse effects were seen.
The exact mechanism of salivary flow stimulation by
cevimeline gargle is not clear. Possibly, cevimeline binds
directly to the muscarinic receptors of the minor salivary
gland acini that communicate with the oral cavity. The
observed inconsistency in treatment effects in the patients
with Sjögren’s syndrome may be due to severely damaged
salivary acini. Further studies are necessary to evaluate
cevimeline gargle treatment in a large cohort including more
mildly affected patients.
.....................
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Effects of cevimeline gargle in patients with Sjögren’s syndrome
Saxon test (g/2 min)
Corticosteroid irrigation

Patients*

Age

Sex

Before

After

After cevimeline gargle Improvement in dry
(% increase)
mouth`

1
2
3
4
5

73
61
71
58
38

F
F
F
F
F

0.33
0.58
1.80
0.40
0.62

0.16
0.12
1.60
0.10
0.14

0.45
0.45
1.81
0.06
0.17

(181)
(275)
(13)
(240)
(21)

(+)
(+)
(++)
(2)
(2)

*These patients with Sjögren’s syndrome were refractory to corticosteroid irrigation; corticosteroid irrigation was
performed as described previously1; `judged by verbal inquiry after cevimeline gargle.
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