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and ankylosing spondylitis, but the use 
of TNFα blockers in the AUC triad has 
only been described in two patients 
[4,5]. One patient presented with the 
AUC triad associated with human 
immunodeficiency virus and demon-
strated a resolution of symptoms that 
lasted four times longer than the sec-
ond, conventional, case, suggesting that 
the latter may have experienced a more 
prompt response [4]. 

We present three patients with refrac-
tory AUC triad not associated with HIV 
infection, who were treated successfully 
with infliximab and have the longest 
follow-up described to date.

Patient descriPtiOns

Patient 1

In 1997 a 34 year old white man expe-
rienced inflamed swelling of the left 
wrist and knee joints for about 3 weeks, 
along with pain over his heel tendons 
(enthesitis). He also had genital lesions 
with sharply delimited erosions of the 
glans that were consistent with circinate 
balanitis and erythematosquamous pap-
ules on his soles consistent with kera-
toderma blennorrhagica. Subsequently, 
he noticed dysuria and a clear urethral 
discharge associated with conjuncti-
vitis. He was sexually active and had 
no history of sexually transmitted dis-
eases. He denied any recent infections. 
Antinuclear antibodies, rheumatoid 
factor, HIV, syphilis and hepatitis B and 
C serologies were all negative. His HLA-

AUC = arthritis-urethritis-conjunctivitis
HIV = human immunodeficiency virus

a rthritis-urethritis-conjunctivitis, 
the AUC triad, is commonly known 

as Reiter’s disease. The diagnosis of this 
specific subtype of reactive arthritis is 
based on the presence of conjunctivitis, 
urethritis and asymmetric arthritis, with 
a limited course. In some patients, attacks 
never subside completely and instead 
trigger a severe and refractory inflam-
matory disease. Classically, treatment 
is indicated according to disease stage. 
First-line drugs include non-steroidal 
anti-inflammatory drugs and antibiot-
ics if there is evidence of infection; for 
chronic or refractory disease, sulfasala-
zine, methotrexate and other immuno-
modulators are prescribed [1-3].

Tumor necrosis factor-alpha antag-
onists have emerged as a potential 
alternative for the treatment of various 
rheumatic conditions, including rheu-
matoid arthritis, ankylosing spondylitis, 
psoriatic arthritis and juvenile idiopatic 
arthritis, as this cytokine is known to 
play a prominent role in inflammation. 
Blockage of TNFα  has changed the 
natural history of rheumatoid arthritis 

TNFα = tumor necrosis factor-alpha

B27 was positive. Urethral discharge 
cultures were negative for Gonococcus 
and Chlamydia. X-rays of his knees and 
ankles were unremarkable. He was ini-
tially treated with NSAIDs , prednisone 
(10 mg/day) and sulfasalazine (3 g/day). 
Subsequently, methotrexate (20 mg/
week), cyclosporine (200 mg/day) and 
intramuscular betamethasone were 
added due to the severity of the symp-
toms. After 3 months, cyclosporine was 
withdrawn, and infliximab was insti-
tuted (3 mg/kg/dose) as the skin lesions 
had deteriorated and the arthritis had 
not subsided. A complete resolution of 
both symptoms was attained after the 
second dose of infliximab. The patient’s 
white blood cell count decreased from 
9390/mm3 (measured one week before 
initiation of infliximab) to 5950/mm3 

(measured after the second infliximab 
infusion), while his platelet count 
decreased from 359,000 to 222,000/
mm3, his erythrocyte sedimentation 
rate decreased from 33 to 2 mm/hour 
and his C-reactive protein decreased 
from 34.8 to 3.73 µg/L. Prednisone and 
sulfasalazine were tapered and stopped 
after the third dose of infliximab. Metho- 
trexate was tapered to 12.5 mg/week. He 
has received 15 doses of infliximab and 
remains in remission. 

Patient 2

In 1979, a 47 year old white man had 
conjunctivitis, arthritis involving the 
right knee and ankle joints, enthesi-
tis, dermatological lesions consistent 
with keratoderma blennorrhagica, and 

NSAID = non-steroidal anti-inflammatory drug

reactive arthritis, Reiter's disease, 
anti-tumor necrosis factor-alpha, 
infliximab, spondlyloarthritis
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circinate balanitis associated with clear 
penile discharge. He also had a 4 week 
history of diarrhea that preceded the 
onset of these symptoms. He reported 
several episodes of uveitis with conse-
quent amaurosis on the right eye. ANA, 
RF, HIV, syphilis and hepatitis B and 
C serologies were negative. His HLA-
B27 was positive. Urethral discharge 
cultures were negative for Gonococcus 
and Chlamydia. The patient was treated 
with NSAIDs, prednisone (10 mg/day), 
chloroquine (250 mg/day), sulfasalazine 
(3 g/day), and methotrexate (20 mg/
week) for decades, without a satisfactory 
clinical remission. Infliximab therapy 
was started (5 mg/kg/dose), and a clear 
improvement in the arthritis symptoms 
was seen after the first dose, while a 
complete resolution of skin lesions was 
achieved after the third dose. His WBC 

ANA = antinuclear antibodies
RF = rheumatoid factor
WBC = white blood cell

count decreased from 7160/mm3 (mea-
sured before the first infusion) to 4420/
mm3 (measured after the third inflix-
imab administration), and platelet count 
decreased from 397,000 to 262,000/mm3. 
Both ESR and CRP were also decreased, 
from 111 to 7 mm/hr and 75 to 1.99 µg/L, 
respectively. He has received his fifth dose 
of infliximab and has been able to dis-
continue corticosteroids, chloroquine 
and methotrexate. 

Patient 3

A 57 year old white man presented 
with a 19 year history of urethritis, con-
junctivitis, asymmetrical polyarthritis 
of large joints, and enthesitis. He also 
related a history of two episodes of 
uveitis. Serologies for hepatitis B and 
C, HIV and syphilis were negative. 
He denied any recent infections. His 
HLA-B27 was negative. He had been 

ESR = erythrocyte sedimentation rate
CRP = C-reactive protein

treated with different combinations of 
NSAIDs, methotrexate, sulfasalazine, 
chloroquine, azathioprine, leflunomide 
and prednisone (20 mg/day). However, 
swelling of the large joints, along with 
limited range of motion and severe 
debilitating pain, persisted. Infliximab 
therapy (5 mg/kg/dose) was initi-
ated. His ESR decreased from 37 mm/
hr before infliximab to 7 mm/hr after 
treatment initiation, and CRP decreased 
from 18 to 4.9 µg/L. Resolution of the 
arthritis was achieved after the third 
dose. He has now received seven doses 
of infliximab, and methotrexate, chlo-
roquine, azathioprine, sulfasalazine and 
prednisone were tapered and have now 
been discontinued. The main character-
istics of the three cases are summarized 
in Table 1.

cOmment

Anti-TN-α blocking agents seem to 
represent a new therapeutic option for 
refractory AUC triad cases and can 
achieve a persistent satisfactory re- 
sponse. The rationale for targeting TNFα 
in the AUC triad comes from studies 
of patients with spondyloarthropathies 
and reactive arthritis, in which the role 
of TNFα in the molecular mechanisms 
underlying or perpetuating these inflam- 
matory processes has been demon-
strated. With regard to spondyloar-
thropathies, TNFα inhibition resulted 
in rapid amelioration of clinical symp-
toms and continued clinical benefits. In 
addition, TNFα is also elevated in syn-
ovial fluid and skin lesions of patients 
with psoriatic arthritis. Of interest, 
high serum levels of TNFα have been 
detected in chronic patients with reac-
tive arthritis. 

Disease duration does not seem to 
be a limiting factor regarding response 
to therapy in the AUC triad, as rapid 
improvement was observed despite a 
very long disease duration in all three 
patients reported here. In addition, we 
provided evidence that among AUC 
triad patients, high and persistent lev-

table 1. Demographic and clinical features of the three cases with the AUC triad

Patient 1 Patient 2 Patient 3

age (yrs) 34 47 56

Age at presentation 24 19 37

Gender Male Male Male

Disease duration 10 yrs 28 yrs 19 yrs

Race White White White

Urethritis + + +

Conjunctivitis + + (and uveitis) + (and uveitis)

Peripheral arthritis + + +

Axial involvement - - -

Enthesitis + + +

Circinate balanitis + + -

Keratoderma blennorrhagica + + -

HLA-B27 + + -

Previous treatment NSAIDs 
prednisone
methotrexate
Sulfasalazine
Cyclosporine

NSAIDs Methotrexate
Sulfasalazine
Chloroquine

NSAIDs prednisone
Pethotrexate
Sulfasalazine
Cyclosporine Azathioprine
Leflunomide

Anti-TNF Infliximab 3 
mg/kg

Infliximab 5 mg/kg Infliximab 5 mg/kg

No. of infusions (total) 17 5 7

No. of infusions needed to achieve 
a clinical response

2 3 3
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The present report suggests that 
TNFα plays a role in the pathogenesis 
of refractory AUC triad without associ-
ated infection. The preliminary effect 
of infliximab reported here raises the 
intriguing possibility that the targeting 
of this cytokine might represent a new 
therapeutic option offering rapid and 
persistent responses in this potentially 
debilitating disease. 
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els of CRP may indicate a more respon-
sive disease since we observed a rapid 
decrease after the initiation of anti-TNF 
therapy [3]. 

The suggested initial dose of inflix-
imab treatment is higher for ankylosing 
spondylitis than for rheumatoid arthri-
tis. We obtained satisfactory responses 
with both doses. In the HIV-associated 
case the response was prolonged [4]. 
However, as this latter condition is 
usually more refractory to treatment, 
we speculate that the lower dose may 
have contributed to the extended time 
needed to achieve remission. 

Although the genetic bases of many cancers have been 
identified, there remains the challenge of translating this 
knowledge into promising drug candidates. The discovery 
of the chromosomal translocation that fuses the BCR and 
Abl genes and leads to the development of chronic myeloid 
leukemia was followed by spectacular clinical data 
attesting the efficacy of the inhibitor imatinib mesylate 
in the late 1990s. Ewing's sarcoma family tumors are also 
caused by a chromosomal translocation, most commonly 
one that fuses the EWS and FLI1 genes. The resulting EWS-
FLI1 transcription factor both lacks enzymatic activity 
and is inherently disordered, making it difficult to screen 

chemical libraries for inhibitors. EWS-FLI1 does, however, 
bind to RNA helicase A, which acts as a transcriptional co- 
activator, and this interaction is important for tumori- 
genesis. Erkizan et al. designed a peptide to inhibit bind- 
ing and used it to identify a small molecule (YK-4-279) that 
specifically blocked EWS-FLI1 binding to RNA helicase 
A and also decreased tumor growth in mouse xenograft 
assays. This strategy may be valuable for developing lead 
molecules in other cancers caused by similar types of 
fusion proteins.
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Bacillus subtilis is a soil-dwelling organism that forms biofilms 
– tracellular matrices harboring a bacterial community. One 
way in which bacteria are known to coordinate their activities 
is via signaling molecules that are produced when the colony 
reaches a certain density, a phenomenon known as quorum 
sensing. Lopez and co-researchers describe a distinct mode 
of social networking, referred to as paracrine signaling. Many 
of the cells in a B. subtilis biofilm secrete a small peptide 
called ComX. This peptide binds to a membrane-bound 
kinase and triggers the phosphorylation of an intracellular 
transcription factor, which goes on to initiate the synthesis 
and secretion of the peptide surfactin in a small group 

of cells. The authors discovered that apart from being a 
surfactant, surfactin evokes extracellular matrix production 
in another group of cells. Surfactin producers do not make 
extracellular matrix themselves, whereas matrix producers do 
not become surfactin producers, because their response to 
ComX is blocked by the presence of matrix. Thus, populations 
of independently minded cells develop and coexist for 
prolonged periods, alongside others with yet other functions, 
defying the notion that bacterial cells cannot differentiate 
and specialize like eukaryotic cells do.
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