
efficacy and to experience an infusion reaction (see ADVERSE REACTIONS, Infusion-related Reactions) than were patients who were antibody negative. Antibody
development was lower among RA and CD patients receiving immunosuppressant therapies such as 6-MP/AZA or MTX. In the psoriasis Study II, which included
both the 5 mg/kg and 3 mg/kg doses, antibodies were observed in 36% of patients treated with 5 mg/kg every 8 weeks for 1 year, and in 51% of patients treated with
3 mg/kg every 8 weeks for 1 year. In the psoriasis Study III, which also included both the 5 mg/kg and 3 mg/kg doses, antibodies were observed in 20% of patients
treated with 5 mg/kg induction (Weeks 0, 2 and 6), and in 27% of patients treated with 3 mg/kg induction. Despite the increase in antibody formation, the infusion
reaction rates in Studies I and II in patients treated with 5 mg/kg induction followed by every 8 week maintenance for one year and in Study III in patients treated with
5 mg/kg induction (14.1%-23.0%) and serious infusion reaction rates (<1%) were similar to those observed in other study populations. The clinical significance of
apparent increased immunogenicity on efficacy and infusion reactions in psoriasis patients as compared to patients with other diseases treated with REMICADE over
the long term is not known. 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. Hepatotoxicity Severe liver injury, including acute liver failure and
autoimmune hepatitis, has been reported rarely in patients receiving REMICADE (see WARNINGS, Hepatotoxicity). Reactivation of hepatitis B virus has
occurred in patients receiving TNF-blocking agents, including REMICADE who are chronic carriers of this virus (see WARNINGS, Hepatitis B Virus
Reactivation). In clinical trials in RA, CD, UC, AS, PsO and PsA, elevations of aminotransferases were observed (ALT more common than AST) in a greater
proportion of patients receiving REMICADE than in controls, both when REMICADE was given as monotherapy and when it was used in combination with other
immunosuppressive agents. In general, patients who developed ALT and AST elevations were asymptomatic, and the abnormalities decreased or resolved with
either continuation or discontinuation of REMICADE, or modification of concomitant medications. In RA clinical trials (median follow-up 58 weeks), 34% of
patients who received REMICADE + MTX experienced elevations in ALT at >1 to <3 times the upper limit of normal (ULN) compared to 24% of patients treated
with placebo + MTX. ALT elevations ≥3 times ULN were observed in 4% of patients who received REMICADE + MTX compared with 3% of patients who
received MTX alone. ALT elevations ≥5 times ULN were observed in <1% of patients in both REMICADE + MTX and MTX alone groups. In CD clinical trials
(median follow up 54 weeks), 39% of patients receiving REMICADE-maintenance experienced elevations in ALT at >1 to <3 times the ULN compared to 34% of
patients treated with placebo-maintenance. ALT elevations ≥3 times the ULN were observed in 5% of patients who received REMICADE-maintenance compared
with 4% of patients who received placebo-maintenance. ALT elevations ≥5 times ULN were observed in 2% of patients who received REMICADE-maintenance
compared to none in patients treated with placebo-maintenance. In UC clinical trials (median follow up 30 weeks. Specifically, the median duration of follow-up
was 30 weeks for placebo and 31 weeks for REMICADE.), 17% of patients receiving REMICADE experienced elevations in ALT at >1 to <3 times the ULN
compared to 12% of patients treated with placebo. ALT elevations ≥3 times the ULN were observed in 2% of patients who received REMICADE compared with
1% of patients who received placebo. ALT elevations ≥5 times ULN were observed in <1% of patients in both REMICADE and placebo groups. In an AS clinical
trial (median follow up 24 weeks for placebo group and 102 weeks for REMICADE group) 51% of patients receiving REMICADE experienced elevations in ALT at
>1 to <3 times the ULN compared to 15% of patients treated with placebo. ALT elevations ≥3 times the ULN were observed in 10% of patients who received
REMICADE compared to none in patients who received placebo. ALT elevations ≥5 times ULN were observed in 4% of patients who received REMICADE
compared to none in patients treated with placebo. In a PsA clinical trial (median follow up 39 weeks for REMICADE group and 18 weeks in placebo group) 50%
of patients receiving REMICADE experienced elevations in ALT at >1 to <3 times the ULN compared to 16% of patients treated with placebo. ALT elevations ≥3
times the ULN were observed in 7% of patients who received REMICADE compared to none in patients who received placebo. ALT elevations ≥5 times ULN were
observed in 2% of patients who received REMICADE compared to none in patients treated with placebo. In PsO clinical trials, (ALT values are obtained in 2 phase
3 psoriasis studies with median follow-up of 50 weeks for REMICADE and 16 weeks for placebo). 49% of patients receiving REMICADE experienced elevations
in ALT at >1 to <3 times the ULN compared to 24% of patients treated with placebo. ALT ≥3 x ULN were observed in 8% of patients who received REMICADE
compared to <1 % who received placebo. ALT elevations ≥5 x ULN were observed in 3% of patients who received REMICADE compared to none in patients
treated with placebo. Adverse Reactions in Pediatric Crohn’s Disease There were some differences in the adverse reactions observed in the pediatric patients
receiving REMICADE compared to those observed in adults with CD. The following adverse events were reported more commonly in 103 randomized pediatric
CD patients administered 5 mg/kg REMICADE through 54 weeks than in 385 adult CD patients receiving a similar treatment regimen: anemia (11%), blood in
stool (10%), leukopenia (9%), flushing (9%), viral infection (8%), neutropenia (7%), bone fracture (7%), bacterial infection (6%), and respiratory tract allergic
reaction (6%). Infections were reported in 56% of randomized pediatric patients in Study Peds Crohn’s and in 50% of adult patients in Study Crohn’s I. In Study
Peds Crohn’s, infections were reported more frequently for patients who received every 8 week as opposed to every 12 week infusions (74% and 38%,
respectively), while serious infections were reported for 3 patients in the every 8 week and 4 patients in the every 12 week maintenance treatment group. The
most commonly reported infections were upper respiratory tract infection and pharyngitis, and the most commonly reported serious infection was abscess.
Pneumonia was reported for 3 patients, (2 in the every 8 week and 1 in the every 12 week maintenance treatment groups). Herpes zoster was reported for 2
patients in the every 8 week maintenance treatment group. In Study Peds Crohn’s, 18% of randomized patients experienced one or more infusion reactions, with
no notable difference between treatment groups. Of the 112 patients in Study Peds Crohn’s, there were no serious infusion reactions, and 2 patients had non-
serious anaphylactoid reactions. Antibodies to REMICADE developed in 3% of pediatric patients in Study Peds Crohn’s. Elevations of ALT up to 3 times the upper
limit of normal (ULN) were seen in 18% of pediatric patients in CD clinical trials; 4% had ALT elevations ≥3 x ULN, and 1% had elevations ≥5 x ULN. (Median
follow-up was 53 weeks.) Adverse Reactions in Psoriasis Studies During the placebo-controlled portion across the three clinical trials up to Week 16, the
proportion of patients who experienced at least 1 SAE (defined as resulting in death, life threatening, requires hospitalization, or persistent or significant
disability/incapacity) was 1.7% in the 3 mg/kg REMICADE group, 3.2% in the placebo group, and 3.9% in the 5 mg/kg REMICADE group. Among patients in the
2 Phase 3 studies, 12.4% of patients receiving REMICADE 5 mg/kg every 8 weeks through one year of maintenance treatment experienced at least 1 SAE in Study
I. In Study II, 4.1% and 4.7% of patients receiving REMICADE 3 mg/kg and 5 mg/kg every 8 weeks, respectively, through one year of maintenance treatment
experienced at least 1 SAE. One death due to bacterial sepsis occurred 25 days after the second infusion of 5 mg/kg REMICADE. Serious infections included
sepsis, and abscesses. In Study I, 2.7% of patients receiving REMICADE 5 mg/kg every 8 weeks through 1 year of maintenance treatment experienced at least 1
serious infection. In Study II, 1.0% and 1.3% of patients receiving REMICADE 3 mg/kg and 5 mg/kg, respectively, through 1 year of treatment experienced at
least 1 serious infection. The most common serious infections (requiring hospitalization) were abscesses (skin, throat, and peri-rectal) reported by 5 (0.7%)
patients in the 5 mg/kg REMICADE group. Two active cases of tuberculosis were reported: 6 weeks and 34 weeks after starting REMICADE. In placebo-controlled
portion of the psoriasis studies, 7 of 1123 patients who received REMICADE at any dose were diagnosed with at least one NMSC compared to 0 of 334 patients
who received placebo. In the psoriasis studies, 1% (15/1373) of patients experienced serum sickness or a combination of arthralgia and/or myalgia with fever,
and/or rash, usually early in the treatment course. Of these patients, 6 required hospitalization due to fever, severe myalgia, arthralgia, swollen joints, and
immobility. Other Adverse Reactions Safety data are available from 4779 REMICADE-treated adult patients, including 1304 with RA, 1106 with CD, 484 with UC,
202 with AS, 293 with PsA, 1373 with PsO and 17 with other conditions. (For information on other adverse reactions in pediatric patients, see ADVERSE
REACTIONS, Adverse Reactions in Pediatric Crohn’s Disease.) Adverse events reported in ≥5% of all patients with RA receiving 4 or more infusions are listed
below. The types and frequencies of adverse reactions observed were similar in REMICADE-treated RA, AS, PsA, PsO and CD patients except for abdominal pain,
which occurred in 26% of REMICADE-treated patients with CD. In the CD 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
system were as follows: Body as a whole: allergic reaction, diaphragmatic hernia, edema, surgical/procedural sequela; Blood: pancytopenia; Cardiovascular:
circulatory failure, hypotension, syncope; Gastrointestinal: constipation, gastrointestinal hemorrhage, ileus, intestinal obstruction, intestinal perforation, intestinal
stenosis, pancreatitis, peritonitis, proctalgia; Central & Peripheral Nervous: meningitis, 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: thrombocytopenia; Neoplasms: basal cell, breast, lymphoma; Psychiatric: confusion, suicide attempt; Red Blood Cell: anemia, hemolytic anemia;
Reproductive: menstrual irregularity; Resistance Mechanism: cellulitis, sepsis, 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. Post-marketing Adverse Events The following adverse events, some with fatal outcome, have been reported
during post-approval use of REMICADE: neutropenia (see WARNINGS, Hematologic Events), interstitial lung disease (including pulmonary fibrosis/interstitial
pneumonitis and very rare rapidly progressive disease), idiopathic thrombocytopenic purpura, thrombotic thrombocytopenic purpura, pericardial effusion,
systemic and cutaneous vasculitis, erythema multiforme, Stevens-Johnson Syndrome, toxic epidermal necrolysis, peripheral demyelinating disorders (such as
Guillain-Barré syndrome, chronic inflammatory demyelinating polyneuropathy, and multifocal motor neuropathy), new-onset and worsening psoriasis (all
sub-types including pustular, primarily palmoplantar), transverse myelitis, and neuropathies (additional neurologic events have also been observed, see
WARNINGS, Neurologic Events) and acute liver failure, jaundice, hepatitis, and cholestasis (see WARNINGS, Hepatotoxicity). Because these events are reported
voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal relationship to REMICADE
exposure. The following serious adverse events have been reported in the post-marketing experience in children: infections (some fatal) including opportunistic
infections and tuberculosis, infusion reactions, and hypersensitivity reactions. Serious adverse events in the post-marketing experience with REMICADE in the
pediatric population have also included malignancies, including hepatosplenic T-cell lymphomas (see Boxed WARNINGS and WARNINGS), transient hepatic
enzyme abnormalities, lupus-like syndromes, and the development of autoantibodies. 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 symptomatic treatment instituted immediately. Administration Instructions Regarding Infusion Reactions Adverse effects during administration of
REMICADE have included flu-like symptoms, headache, dyspnea, hypotension, transient fever, chills, gastrointestinal symptoms, and skin rashes. Anaphylaxis
might occur at any time during REMICADE infusion. Approximately 20% of REMICADE-treated patients in all clinical trials experienced an infusion reaction
compared with 10% of placebo-treated patients (see ADVERSE REACTIONS, Infusion-related Reactions). Prior to infusion with REMICADE, premedication may
be administered at the physician’s discretion. Premedication could include antihistamines (anti-H1 +/- anti-H2), acetaminophen and/or corticosteroids. During
infusion, mild to moderate infusion reactions may improve following slowing or suspension of the infusion, and upon resolution of the reaction, reinitiation at a
lower infusion rate and/or therapeutic administration of antihistamines, acetaminophen, and/or corticosteroids. For patients that do not tolerate the infusion
following these interventions, REMICADE should be discontinued. During or following infusion, patients that have severe infusion-related hypersensitivity
reactions should be discontinued from further REMICADE treatment. The management of severe infusion reactions should be dictated by the signs and
symptoms of the reaction. Appropriate personnel and medication should be available to treat anaphylaxis if it occurs.

REFERENCES: 1. Am J Respir Crit Care Med. 2000;161:S221–S247. 2. See latest Centers for Disease Control guidelines and recommendations for tuberculosis testing in immunocompromised

patients. 3. Gardam MA, Keystone EC, Menzies R, et al. Anti-tumour necrosis factor agents and tuberculosis risk: mechanisms of action and clinical management. Lancet Infect Dis. 2003;3:148-

155. 4. Belhadj K, Reyes F, Farcet JP, et al. Hepatosplenic γδ T-cell lymphoma is a rare clinicopathologic entity with poor outcome: report on a series of 21 patients. Blood. 2003;102(13):4261-4269.
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Rule Out ILD in RA
Patients’ Lung Problems

B Y  B R U C E  J A N C I N

K E Y S T O N E ,  C O L O.  —  The top di-
agnostic priorities when a lung problem
is detected in a patient with underlying
rheumatoid arthritis or another au-
toimmune disease are to rule out in-
fection and drug reactions.

“The first 50 things on my list are in-
fection and drug-induced disease. Al-
most all the drugs used to treat the au-
toimmune diseases put you at increased
risk for infection—usually atypical in-
fection. And all of the drugs used in
treating autoimmune diseases have
clearly been associated with the devel-
opment of drug-induced lung disease,
although some more than others,” Dr.
Kevin K. Brown observed at a meeting
on allergy and respiratory diseases.

Excluding infection up front is a high
priority because it’s the one type of in-
terstitial lung disease (ILD) that’s read-
ily treatable. Also, a missed pulmonary
infection spells trouble because efforts
to treat nearly all other forms of ILD
entail immunosuppression, which will
make an infection worse, noted Dr.
Brown, vice chairman of the depart-
ment of medicine at National Jewish
Health and professor of medicine at the
University of Colorado, Denver.

Lung problems are extremely com-
mon in patients with autoimmune dis-
eases. Chest abnormalities are present
on high-resolution CT in 70%-90% of
patients with systemic lupus erythe-
matosus, rheumatoid arthritis, sclero-
derma, or other collagen vascular dis-
eases, although the abnormalities often
don’t show up on a chest x-ray. Even
though many of these patients report
having no respiratory complaints, a
careful history not uncommonly indi-
cates that these patients have made
lifestyle changes because of exertional
shortness of breath or other symp-
toms.

“It used to be that patients with
rheumatoid arthritis were not very ac-
tive because if they were active they
paid for it that night when their syno-
vitis acted up. Now it’s a rare patient
whose synovitis can’t be effectively
managed. So we’re seeing patients get
off the couch, being very active, but
having trouble getting up and down the
stairs, not because of their arthritis but
because of their lung disease,” he said
at the meeting, which was sponsored
by the National Jewish Medical and
Research Center.

One of the biggest offenders in terms
of drug-induced ILD in patients with
autoimmune disease is methotrexate.
Probably 5%-7% of patients on
methotrexate have drug-induced ILD.
There are so many options available to-
day for the treatment of collagen vas-
cular diseases that, when Dr. Brown
identifies ILD in a patient being treated
for an autoimmune disease, he simply
asks that the drug—whatever it is—be
stopped and the patient be put on some-

thing else rather than trying to prove
cause and effect by going through the
complex exercise of drug discontinua-
tion followed by rechallenge.

An ILD in the setting of autoim-
mune disease is associated with lower
quality of life, more impaired func-
tional status, greater health care costs,
and markedly reduced survival over the
next 4-5 years compared with the same
autoimmune disease without ILD. 

Dr. Brown and others have shown
that the specific autoimmune disease
doesn’t matter: The prognosis for pa-
tients with an ILD and an autoimmune
disease is significantly worse than for
those with that autoimmune disease
alone. Two factors that do matter in
terms of prognosis are the extent of the
lung disease on high-resolution CT and
the degree to which spirometry results
are preserved.

Dr. Brown and others use a prog-
nostic algorithm in patients with au-
toimmune disease and ILD. If CT
shows that not more than 10% of the
lungs is involved in the disease process,
that’s classified as limited disease, with
a prognosis similar to that of patients
with the autoimmune disease without
lung disease. If there’s more than 30%
involvement, that’s categorized as ex-
tensive ILD, with a 3.5-fold greater
mortality over the next 4-8 years than
in patients with limited or no lung dis-
ease.

For patients with intermediate in-
volvement on CT, spirometry serves as
a tiebreaker. A patient whose forced vi-
tal capacity is at least 70% of predicted
is classified as having limited disease,
while an FVC less than 70% puts the pa-
tient in the extensive disease category.

The outcome of an ILD in the set-
ting of underlying autoimmune dis-
ease is generally considerably better
than for idiopathic interstitial pneu-
monia. For this reason, Dr. Brown goes
to considerable lengths to make certain
that patients initially diagnosed with id-
iopathic interstitial pneumonia don’t
have an underlying, previously unde-
tected autoimmune disease.

Clinical symptoms suggestive of au-
toimmune disease in a patient with an
ILD include weight loss, fever, onset of
Raynaud’s after about age 40 years,
gastroesophageal reflux, rash, kerato-
conjunctivitis sicca, arthralgias, and
myalgias. 

A laboratory red flag that the ILD
may be the first manifestation of an un-
derlying autoimmune disease is the
presence of nucleolar-staining antinu-
clear antibodies. Specific patterns of
abnormal findings on CT and patholo-
gy also suggest rheumatologic disease,
Dr. Brown noted.

Genetic conditions are another im-
portant cause of ILD. ■

Disclosures: Dr. Brown indicated that he
has no financial interests relevant to his
presentation.
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