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Is the STAR Trial Really a Safety Trial?

To the Editor: 

The results of the STAR trial (Safety Trial of Adalimumab in Rheumatoid
Arthritis) by Furst and colleagues1 are of much interest to the rheumatol-
ogy community. However, I think they merit further discussion.

It is surprising the authors designate this well designed efficacy study
a safety study. In the 1999 study of Moreland, et al2, a tumor necrosis fac-
tor-α (TNF-α) antagonist, etanercept, was shown to be superior to placebo
among patients with rheumatoid arthritis (RA) who had poor response to
traditional disease modifying antirheumatic drugs (DMARD) in a trial in
which the failing DMARD had been discontinued at entry. The STAR trial
now shows, very usefully, that the addition of a TNF-α antagonist, this
time adalimumab, to traditional DMARD is superior to the addition of
placebo, again among a group of patients who had poor response to tradi-
tional DMARD therapy.

There are also some important issues related to the interpretation of the
safety data. (1) The authors say that “A sample size of 300 patients per
group was determined to demonstrate a specific adverse effect of 1%, or
less, with a 95% confidence.” This statistical reasoning is valid only if no
adverse effects are observed3. It only puts an upper confidence limit to a
zero observation and is not of much use to search for statistically signifi-
cant differences in the frequencies of rare events between the 2 arms of a
drug study. (2) The frequencies of the most feared side effects of the TNF-
α antagonists, i.e., lymphoma, serious infections, and demyelinating dis-
ease, appear, fortunately, to be relatively small. Thus, thousands of patients
need to be studied for properly powered clinical trials to probe the real
safety of a new agent like adalimumab, and it is probably best to depend on
postmarketing surveillance data to appreciate the real importance of these
side effects in clinical practice. It is disappointing not to find any discus-
sion of this phenomenon in the STAR report. (3) The authors use the annu-
al incidence rates of serious infections in the general population of patients
with RA as a comparator for the infections they observed in their study
group. As suggested for lymphomas4, this appears unjustified. As with
lymphomas, the onset of tuberculosis5 — and for that matter of demyeli-
nating disease, as well6 — occurs, in many patients, only within months of

use of TNF-α antagonist. To use the presumably random annual incidence
among a group not using TNF-α antagonists as a comparator unjustifiably
dilutes the frequency, and thus the real importance of the drug side effects.

It is timely and healthy to question the real value of the controlled clin-
ical trial as the ultimate guide for evidence based practice of medicine7,8.
Sometimes, however, it is not the “controlled clinical trial,” but its inter-
pretation that needs to be put on trial.
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Dr. Furst replies

To the Editor:

I very much appreciate the thoughtful comments of Dr. Yazici. The study
was conducted to obtain “real-world” safety data (similar to typical clini-
cal practice). This data would include adalimumab with 0–3 or more dis-
ease modifying antirheumatic drugs (DMARD), nonsteroidal antiinflam-
matory drugs, or corticosteroids. The lenient entry criteria allowed for a
more heterogeneous patient population and did not allow for true efficacy
to be determined because of the small size of many groups. In that context,
the sample size of 300 patients per group did allow us to determine at least
one adverse event in a particular organ system of interest, with a 1% inci-
dence at 95% confidence limit, and this would serve as a signal for further
testing (i.e., precisely as Dr. Yazici commented—a confidence limit for
zero observations).

And, in agreement with Dr. Yazici, the study was not powered or
intended to obtain an incidence of rare events. It was simply to see if rela-
tively common adverse events occurred in a population of adalimumab
treated patients taking various DMARD. The number of adverse events
expected relates only to relatively common events, not rare events such as
serious infections, lymphomas, or demyelinating disease. It is also for this
reason that very few statistical conclusions were made regarding adverse
events. The efficacy will be further analyzed in an exploratory analysis in
the future. Thus, we believe our interpretation and discussion of this trial
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are appropriate to its stated purposes and it was designed appropriately for
those purposes.
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Niacin-like Reaction to Infliximab Infusion in Systemic
Juvenile Rheumatoid Arthritis

To the Editor:

Infliximab is a chimeric human/mouse monoclonal antibody that binds to
tumor necrosis factor-α and has been used with success in pediatrics for
ankylosing spondylitis, psoriatic arthritis, and sarcoid arthritis. The multi-
center clinical trial for its juvenile rheumatoid arthritis (JRA) indication is
currently under way. We and others have been using infliximab off-label
for the treatment of refractory pediatric rheumatic diseases for the past few
years.

Adult clinical trials for infliximab have identified serious adverse reac-
tions mainly associated with infection and hypersensitivity. In the
ATTRACT study in which different regimens of infliximab plus
methotrexate (MTX) were compared to MTX plus placebo, upper respira-
tory infections (34% vs 22%), sinusitis (17% vs 6%), and pharyngitis (11%
vs 6%) were seen more frequently with infliximab1. In the MedWatch post-
marketing surveillance report, disseminated tuberculosis was noted to be
increased in patients with RA treated with infliximab2. In addition, acute
infusion reactions including fever, chills, cardiopulmonary reactions, pru-
ritis, and/or urticaria or anaphylaxis have consistently been reported3.
Overall, however, the consensus is that the drug is safe.

We describe 3 children we treated with infliximab for refractory sys-
temic JRA who developed an initially drastic, yet ultimately benign,
niacin-like effect, which may have been poorly recognized in pediatrics.

Our infliximab protocol includes premedication with acetaminophen
(10 mg/kg/dose) and diphenhydramine (1 mg/kg/dose) given 1 hour before
infusion of the drug. Two patients with systemic arthritis who had received
infliximab successfully, as well as one who had not, developed a previous-
ly undescribed side effect. They experienced cutaneous erythematous
flushing over the face and chest and intense chest tightness during the first
few minutes of the infusion. The vital signs remained stable thus no
hypotension, tachycardia, or hypoxia was noted. Examination revealed no
wheeze and no stridor. Upon discontinuation of the infusion, the flushing
quickly resolved. For the first 2 patients, several premedications were
added upon subsequent attempts, including dexamethasone, prednisone (on
both the day previous and the day of medication), and albuterol nebulizer
treatments. These interventions failed to prevent the reaction. A niacin-like
reaction was suspected and ASA (10 mg/kg/dose with a maximum of 325
mg) was substituted for acetaminophen in the premedication protocol.
After ASA was added, no further episodes were observed. We were able to
slowly taper nearly all of the additional premedication drugs that were sec-
ondarily added without difficulty in Patients 1 and 2. Patient 3, who react-
ed at the first infusion, was immediately treated with ASA after the initial
reaction and was rechallenged successfully after 30 minutes.

Niacin, a water-soluble B vitamin, has been identified as a hypolipi-
demic agent, via reduction of triglyceride synthesis. Its use has been hin-
dered by side effects, one of which is intense flushing. This dermatological
effect is dose-related and is described as severe skin reddening, associated
with warmth, mainly over the face, neck, and ears within 2 hours of ingest-
ing the drug5. Studies have linked this effect to vasodilatation of cutaneous
vessels from an endogenous release of prostaglandin D2 (PGD2)4. The skin
has been shown to be a major site of PGD2 release after ingestion, although
the specific cell from which PGD2 is released is unknown6. Pretreatment
of patients receiving niacin with cyclooxygenase inhibitors has been shown
to significantly lessen the cutaneous effects of this drug, most likely sec-
ondary to PGD2 inhibition7. A single dose of ASA 325 mg is the most
effective in blocking this reaction.

Our 3 patients exhibited symptoms similar to a previously described
niacin-like effect not yet widely recognized with infliximab therapy. After
treating these patients with 162–325 mg of ASA 1 hour prior to infusion,
there was a dramatic improvement in their symptoms. Other investigators
have reported a similar observation. A “red man syndrome” was described
in a total of 5 patients with Crohn’s disease treated with infliximab8,9.
When the infusion rate was decreased or the drug stopped, the symptoms
improved.

It is intriguing that all our cases were patients with systemic JRA. This
apparent association may be caused by more frequent use of infliximab in
patients with the systemic subset. The finding of a similar adverse event
among patients with Crohn’s disease suggests a drug-related more than a
disease-related effect. By changing the premedication protocol for inflix-
imab when necessary to include ASA, we may enable the continuation of
a successful therapy for patients with juvenile arthritis that is difficult to
treat.
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