
hospitalization due to worsening heart failure were observed in patients receiving the 10 mg/kg
REMICADE dose. At 1 year, 8 patients in the 10 mg/kg REMICADE group had died compared with 4
deaths each in the 5 mg/kg REMICADE and the placebo groups. There were trends towards increased
dyspnea, hypotension, angina, and dizziness in both the 10 mg/kg and 5 mg/kg REMICADE treatment
groups, versus placebo. REMICADE has not been studied in patients with mild heart failure (NYHA Class
I/II) (see CONTRAINDICATIONS and WARNINGS, Patients with Heart Failure). Immunogenicity
Treatment with REMICADE can be associated with the development of antibodies to infliximab. The inci-
dence of antibodies to infliximab in patients given a 3-dose induction regimen followed by maintenance
dosing was approximately 10% as assessed through one to two years of REMICADE treatment. A high-
er incidence of antibodies to infliximab was observed in Crohn’s disease patients receiving REMICADE
after drug-free intervals >16 weeks. The majority of antibody-positive patients had low titers. Patients
who were antibody-positive were more likely to have increased infliximab clearance, reduced efficacy
and to experience an infusion reaction (see ADVERSE REACTIONS, Infusion-related Reactions).
Antibody development was lower among rheumatoid arthritis and Crohn’s disease patients receiving
immunosuppressant therapies such as 6-MP/AZA or MTX. The data reflect the percentage of patients
whose test results were positive for antibodies to infliximab in an ELISA assay, and are highly dependent
on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody positivity
in an assay may be influenced by several factors including sample handling, timing of sample collection,
concomitant medication, and underlying disease. For these reasons, comparison of the incidence of
antibodies to infliximab with the incidence of antibodies to other products may be misleading. Other
Adverse Reactions Safety data are available from 2427 REMICADE-treated patients, including 1304
with rheumatoid arthritis, 1106 with Crohn’s disease, and 17 with conditions other than rheumatoid
arthritis or Crohn’s disease. Adverse events reported in ≥5% of all patients with rheumatoid arthritis
receiving 4 or more infusions are listed below. The types and frequencies of adverse reactions observed
were similar in REMICADE-treated rheumatoid arthritis and Crohn's disease patients except for abdom-
inal pain which occurred in 26% of REMICADE-treated patients with Crohn’s disease. In the Crohn's dis-
ease studies, there were insufficient numbers and duration of follow-up for patients who never received
REMICADE to provide meaningful comparisons. The percentages of adverse events for placebo-treated
patients (n=350; average weeks of follow-up 59) and REMICADE-treated patients (n=1129; average
weeks of follow-up 66), respectively, are: Gastrointestinal: Nausea: 20, 21; Abdominal pain: 8, 12;
Diarrhea: 12, 12; Dyspepsia: 7, 10. Respiratory: Upper respiratory tract infection: 25, 32; Sinusitis: 8, 14;
Pharyngitis: 8, 12; Coughing: 8, 12; Bronchitis: 9, 10; Rhinitis: 5, 8; Skin and appendages disorders:
Rash: 5, 10; Pruritis: 2, 7; Body as a whole—general disorders: Fatigue: 7, 9; Pain: 7, 8. Resistance
mechanism disorders: Fever: 4, 7;  Moniliasis: 3, 5. Central and peripheral nervous system disorders:
Headache: 14, 18; Musculoskeletal system disorders: Back pain: 5, 8; Arthralgia: 7, 8; Urinary system
disorders: Urinary tract infection: 6, 8. Cardiovascular disorders, general: Hypertension 5, 7. Because
clinical trials are conducted under widely varying conditions, adverse reaction rates observed in clinical
trials of a drug cannot be directly compared to rates in clinical trials of another drug and may not predict
the rates observed in broader patient populations in clinical practice. The most common serious
adverse events observed in clinical trials were infections (see ADVERSE REACTIONS, Infections). Other
serious, medically relevant adverse events ≥0.2% or clinically significant adverse events by body sys-
tem were as follows: Body as a whole: allergic reaction, diaphragmatic hernia, edema, surgical/proce-
dural sequela; Blood: pancytopenia; Cardiovascular: circulatory failure, hypotension, syncope;
Gastrointestinal: constipation, gastrointestinal hemorrhage, ileus, intestinal obstruction, intestinal perfo-
ration, intestinal stenosis, pancreatitis, peritonitis, proctalgia; Central and Peripheral Nervous: meningi-
tis, neuritis, peripheral neuropathy, dizziness; Heart Rate and Rhythm: arrhythmia, bradycardia, cardiac
arrest, tachycardia; Liver and Biliary: biliary pain, cholecystitis, cholelithiasis, hepatitis; Metabolic and
Nutritional: dehydration; Musculoskeletal: intervertebral disk herniation, tendon disorder; Myo-, Endo-,
Pericardial, and Coronary Valve: myocardial infarction; Platelet, Bleeding, and Clotting: thrombocytope-
nia; Neoplasms: basal cell, breast, lymphoma; Psychiatric: confusion, suicide attempt; Red Blood Cell:
anemia, hemolytic anemia; Reproductive: menstrual irregularity; Resistance Mechanism: cellulitis, sep-
sis, serum sickness; Respiratory: adult respiratory distress syndrome, lower respiratory tract infection
(including pneumonia), pleural effusion, pleurisy, pulmonary edema, respiratory insufficiency; Skin and
Appendages: increased sweating, ulceration; Urinary: renal calculus, renal failure; Vascular
(Extracardiac: brain infarction, pulmonary embolism, thrombophlebitis; White Cell and
Reticuloendothelial: leukopenia, lymphadenopathy. A greater proportion of patients enrolled into the
Study RA I who received REMICADE + MTX experienced transient mild (<2 times the upper limit of nor-
mal) or moderate (≥2 but <3 times the upper limit of normal) elevations in AST or ALT (49% and 47%,
respectively) compared to patients treated with placebo + MTX (27% and 35%, respectively). Six
(1.8%) patients treated with REMICADE + MTX experienced more prolonged elevations in their ALT. The
following adverse events have been reported during post-approval use of REMICADE: neutropenia (see
WARNINGS, Hematologic Events), interstitial pneumonitis/fibrosis, idiopathic thrombocytopenic pur-
pura, thrombotic thrombocytopenic purpura, pericardial effusion, systemic and cutaneous vasculitis,
Guillain-Barré syndrome, transverse myelitis, and neuropathies (additional neurologic events have also
been observed, see WARNINGS, Neurologic Events). Because these events are reported voluntarily
from a population of uncertain size, it is not always possible to reliably estimate their frequency or estab-
lish a causal relationship to REMICADE exposure. OVERDOSAGE: Single doses up to 20 mg/kg have
been administered without any direct toxic effect. In case of overdosage, it is recommended that the
patient be monitored for any signs or symptoms of adverse reactions or effects and appropriate symp-
tomatic treatment instituted immediately. REFERENCE: 1. American Thoracic Society, Centers for
Disease Control and Prevention. Targeted tuberculin testing and treatment of latent tuberculosis infec-
tion. Am J Respir Crit Care Med 2000;161:S221–S247.
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Composite MRI Evaluation
More Telling of OA Pathology
C H I C A G O —  The association between
knee pain and the presence of pathologic
features varies by the different compart-
ments of the knee, Kathryn Wildy, M.D.,
reported at the 2004 World Congress on
Osteoarthritis.

Using the Whole-Organ Magnetic Res-
onance Imaging Score (WORMS) system,
a semiquantitative method that systemat-
ically scores 11 structural features, includ-
ing articular cartilage, subarticular marrow
edema, cysts, and bone attrition in eight
different locations in the knee, Dr. Wildy
and colleagues demonstrated how MRI
studies that show the worst pathological-
ly affected compartment, or even the total
knee, often fail to correspond to the pain.

“When you look at the total knee, you
probably are losing the story. We’re look-
ing at each compartment, rather than just
the worst compartment, and you need to
look at the different regions within each
compartment,” Dr. Wildy said at the
meeting sponsored by the Osteoarthritis
Research Society International. 

In their multicenter study involving 263
elderly men and women with discordant
knee pain, axial, coronal, and sagittal plane
studies were obtained on fast spin echo MRI
and the WORMS system was used to score
pathologic features of the knee. The pa-
tient’s nonpainful knee served as a control.

Knee pain was defined as pain on most

days of the month in the past year or mod-
erate pain on the Western Ontario and 
McMaster University Osteoarthritis (WOM-
AC) index in the past 30 days; the mean
WOMAC score was 6.2 for the painful knee
and 0.4 for the nonpainful knee.

In this community-based population,
the severity of cartilage damage, osteo-
phytes, and synovitis were each indepen-
dently associated with knee pain, report-
ed Dr. Wildy, who led the study while at
the University of Pittsburgh.

In the medial tibiofemoral compart-
ment, bone attrition and bone marrow
edema scores greater than 0 were signifi-
cantly associated with knee pain; in the lat-
eral tibiofemoral compartment the pres-
ence of all measured features was
significantly associated with pain. 

In the patellofemoral compartment, no
feature was associated with pain. For the
total knee, cartilage damage, bone attri-
tion, and bone marrow edema scores
greater than 0 were associated with knee
pain, said Dr. Wildy, who now practices in
Omaha, Neb.

Interaction between features revealed
that bone marrow edema,which was com-
mon in the painful knees, was significant-
ly associated with pain when accompanied
by high cartilage damage in either the to-
tal knee (OR 3.27) or the medial
tibiofemoral compartment (OR 2.0). ■

Biomarkers Indicate HT Use
Reduces Cartilage Turnover

A R T I C L E S  B Y  

PAT R I C E  W E N D L I N G

Chicago Bureau

C H I C A G O —  Current hormone ther-
apy use in postmenopausal women re-
duces cartilage turnover, Joanne M. Jor-
dan, M.D., said at the 2004 World
Congress on Osteoarthritis.

The study included 168 post-
menopausal women, of whom 49%
were African American, 23% were cur-
rent hormone therapy (HT) users, and
63% had knee osteoarthritis (OA).

Rates of type II collagen cleavage mea-
sured by levels of the cartilage degrada-
tion assay and collagen II synthesis mea-
sured by type II procollagen (CPII)
synthesis were lower in current HT users
than in nonusers.

Taken together, these results demon-
strate reduced collagen II turnover in HT
users with and without osteoarthritis,
Dr. Jordan reported in a poster at the
meeting, sponsored by the Osteoarthri-
tis Research Society International.

Dr. Jordan and colleagues at the
Thurston Arthritis Research Center at

the University of North Carolina at
Chapel Hill previously reported that cur-
rent HT use is associated with lower lev-
els of serum cartilage oligomeric matrix
protein, another marker of cartilage
degradation.

In the current study, led by doctoral
student Anca D. Dragomir, separate
analyses of covariance models were used
to evaluate the relationship between cur-
rent HRT use and biomarker levels.

After controlling for ethnicity, age, body
mass index, and knee OA status, only the
reduction in mean CPII associated with
current HT use was significantly associ-
ated with collagen II synthesis.

There was evidence of an association
between current HT use and knee OA
status for another biomarker, chondroitin
sulphate epitope 846 (CSE 846), thought
to be a marker of newly synthesized car-
tilage proteoglycan. HT users without
OA had higher levels of CSE 846, com-
pared with HT users with OA. This sug-
gests that HT use could increase proteo-
glycan aggrecan production in
postmenopausal women with no radi-
ographic evidence of knee or hip OA. ■

MMP-3 Levels May Predict Joint
Space Narrowing in OA Patients
C H I C A G O —  Baseline plasma matrix
metalloproteinase 3 levels predicted joint
space narrowing over 16 months in pa-
tients with knee osteoarthritis, according
to findings from a pilot study.

However, the predictive accuracy of
MMP-3 declines somewhat between 16
months and 30 months, Steve A. Mazzu-
ca, Ph.D., reported at the 2004 World
Congress on Osteoarthritis.

MMP-3, which is produced by chon-
drocytes and synoviocytes, has been im-
plicated in the degradation of articular car-
tilage in osteoarthritis (OA). Compared
with healthy subjects, patients with knee
OA have higher concentrations of MMP-
3 in their synovial fluid and blood.

“We are unable to answer the question
right now if MMP-3 is an adequate sur-
rogate for joint space narrowing, but it
does correlate in real time,” said Dr. Maz-
zuca, professor and senior scientist at In-
diana University, Indianapolis.

The 30-month study, led by Stefan
Lohmander, M.D., of Lund (Sweden) Uni-
versity, involved 120 obese women 45-64
years old with unilateral knee OA.

Study participants were selected from a
larger randomized trial of doxycycline, a
disease-modifying OA drug. An equal
number of patients had progressive radi-
ographic knee OA and stable disease.

During the follow-up period, mean joint
space narrowing in the index knee was
0.97 mm among those with progressive

disease. There was the slightest increase,
0.03 mm, in joint space width in those
with stable disease. 

After adjustment for age, baseline joint
space width, and treatment, a regression
analysis showed that patients with the
highest MMP-3 concentrations at baseline
(more than 11.85 ng/mL) were more than
three times as likely to progress to joint
space narrowing in both knees at 16
months than patients with the lowest
MMP-3 concentrations (1.5 ng/mL to 6.42
ng/mL) at baseline (odds ratio 3.48).

The association was less striking at 30
months, although the risk of progression
remained significantly higher among pa-
tients with the highest MMP-3 levels (OR
2.09), Dr. Mazzuca reported at the con-
gress, sponsored by the Osteoarthritis Re-
search Society International.

The study also evaluated whether plasma
MMP-3 values could have served as a sur-
rogate marker in the original doxycycline
trial. Serial MMP-3 levels examined at two
time intervals (0-16 months and 16-30
months) found that both mean and maxi-
mal MMP-3 levels were significantly relat-
ed to joint space narrowing in patients
treated with placebo. For the doxycycline
group, there was not a significant associa-
tion at the first time interval, and a reverse
association at the second interval. Dr. Maz-
zuca concluded that serum MMP-3 corre-
lates with concurrent joint space narrowing
in knees not treated with doxycycline. ■


