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Granulomatous Infections
Due to Tumor Necrosis
Factor Blockade: Correction

Sir—Since the publication of our man-
uscript, “Granulomatous Infectious Dis-
eases Associated with Tumor Necrosis Fac-
tor antagonists” [1], we have learned that
we inadvertently included foreign adverse
event reports in our calculations. We re-
gret this error. We also have been informed
that Centocor has modified its method of
calculating the total number of patients
treated with infliximab (Remicade) in the
United States, reducing slightly the esti-
mate for the period of the report, from
233,000 patients to 197,000 patients. On
the basis of these data, the rates of tuber-
culosis (TB) due to infliximab and eta-
nercept use in the United States are 54
and 28 cases per 100,000 treated patients,
respectively (P<.0001, by Poisson anal-
ysis [2]). Histoplasmosis, coccidioidomy-
cosis, and listeriosis also occurred signif-
icantly more often with infliximab use.
The corrected analysis appears in table 1.

A major conclusion of our study [1]
was that the risk of reactivation of TB was
greater with infliximab than with etaner-
cept. We postulated that these drugs had
differential effects on preexisting granu-
lomas that were based on differences in
their mechanisms of action. Other con-

Table 1.

Granulomatous infections in US patients treated
with infliximab or etanercept.

No. of patients

(no. of patients per

100,000 patients

treated), by drug

Infection Infliximab®  Etanercept® P°
Aspergillosis 7 (8.63) 7 (6.19) 243
Candidiasis 0 (10.15) 6 (5.31) .061
Bartonellosis 1(0.51) 0 (0) .563
Coccidioidomycosis 1 (5.58) 1 (0.88) .013
Cryptococcosis 0 (5.08) 8 (7.08) 179
Histoplasmosis 7 (18.78) 3 (2.65) <.0001
Legionellosis 1(0.51) 0 (0) .563
Leprosy 1(0.51) 0 (0) 563
Listeriosis 17 (8.63) 1(0.88) .0006
Nontuberculous

mycobacterioses 22 (11.17) 7 (6.19) .066
Nocardiosis 7 (3.55) 1 (0.88) .090
Pneumocystosis 1(0.51) 0 (0) .563
Salmonellosis 0 (0 2 (1.77) .031
Toxoplasmosis 4 (2.03) 0 (0) 101
Tuberculosis 106 (53.81) 32 (28.32)  <.0001

Total 255 (129.44) 68 (60.18)  <.0001

@ Rates were calculated on the basis of 197,000 patients treated

with infliximab.

b Rates were calculated on the basis of 113,000 patients treated

with etanercept.

¢ Significance was determined by Poisson analysis.

ditions that impair mycobacterial immu-
nity also increase the risk of disseminated
or extrapulmonary disease and shorten
the time to onset. Unlike incidence rates,
these parameters are not readily compro-
mised by incomplete reporting. We there-
fore sought to validate our analysis by ex-
amining time to onset of tuberculosis (TB)
and extent of dissemination with use of
the most recent data set released by the
US Food and Drug Administration. This
analysis was not restricted to cases re-
ported in the United States.
Extrapulmonary disease was reported
in 114 (26%) of 441 infliximab-associated
cases, compared with 4 (10%) of 42 cases
for etanercept (P = .017 by Poisson anal-
ysis). Meningeal disease was reported in
76 cases (17%), compared with 3 cases of
(7%) (P =.07).
Among patients receiving infliximab, 44%
of TB cases occurred within the first 90
days of therapy, compared with 10%

disseminated disease

among patients receiving etanercept (P<
.001). Country of origin and year of re-
porting did not affect this relationship. For
example, 55% of infliximab-associated TB
cases occurred within the first 90 days of
therapy when the analysis was restricted
to US cases occurring through the third
quarter of 2002, compared with 11% of
etanercept-associated TB cases.

The cumulative proportion of TB cases
in relation to duration of anti-TNF ther-
apy is shown in figure 1. The linearity of
the etanercept curve is consistent with the
occurrence of TB as a random event
caused by acquisition of a new infection.
In contrast, the clustering of cases in pa-
tients shortly after starting infliximab ther-
apy is consistent with an etiology of re-
activation, with the inflection of the slope
after day 90 of therapy indicating a shift
to new infection. On the basis of these
observations, the rate of reactivation of TB
during the first 90 days of treatment with
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Figure 1.

Cumulative proportion of tuberculosis (TB) cases in relation to start of anti-TNF

treatment. Each symbol represents a case reported to the US Food and Drug Administration Adverse
Event Reporting System from January 1998 through March 2003. The 2 curves differed by Kaplan-
Meier analysis (P = .00028). The inflection in the curve at 90 days of infliximab therapy is consistent
with a shift in etiology at that time from reactivation of disease to rapid progression of new

infection.

infliximab was 95 cases per 100,000 per-
son-years, compared with 11 cases per
100,000 person-years for etanercept. The
overall TB incidence in the United States
(reflecting both reactivation and progres-
sion of new infection) at the time of this
study was 5.8 cases per 100,000 person-
years [3]. Thus, despite the inherent short-
comings of postlicensing surveillance data,
we believe that our conclusion—namely,
that the risk of reactivation of TB is greater
with infliximab therapy than with etaner-
cept therapy—is correct.
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Inconsistencies in Reporting
of Granulomatous Infectious
Diseases Associated with
Infliximab and Etanercept

Sir—The article by Wallis et al. [1], in
which it is concluded that granulomatous
infectious diseases occur more often in pa-
tients receiving infliximab, than in patients

receiving etanercept, contains major in-
consistencies that make the conclusions
invalid. Table 1 of the article [1] purports
to show the number of patients in the
United States receiving infliximab or eta-
nercept who had granulomatous infec-
tions reported to the US Food and Drug
Administration (FDA) Adverse Event Re-
porting System (AERS). The authors over-
looked, however, that this database in-
cludes not only voluntarily reported cases
from the United States, but also cases re-
ported worldwide. On the basis of our
own analysis [2], as well as that of the FDA
[3], approximately two-thirds of world-
wide reported cases of tuberculosis (TB)
in patients receiving infliximab are from
outside the United States. Therefore, table
1 in the article [1] overstates the number
of reported cases of TB in patients receiv-
ing infliximab in the United States by at
least 3-fold. In contrast, because of limited
use of etanercept outside of the United
States, especially during the study period,
the majority of TB cases reported in pa-
tients receiving etanercept are from the
United States [4]. TB was the most fre-
quently reported granulomatous infection
for both patients receiving infliximab and
those receiving etanercept, making the ag-
gregate analyses reported by Wallis et al.
[1] for all granulomatous infectious also
erroneous. Furthermore, because the nu-
merators are based on cases reported
worldwide and the denominators pertain
to cases reported in the United States only,
the reporting rates in the report are erratic
as well.

In the United States and most other
countries, there are no regulations that re-
quire health care providers to report ad-
verse events, and consequently, the data in
spontaneous reporting systems, such as
the FDA-AERS database, are generated in
an uncontrolled and incomplete manner.
A number of biases, usually unknown, can
affect reporting [5, 6]. These biases might
be different between products and, as the
FDA has pointed out [6], require that ex-
treme caution be exercised when com-
paring reporting rates; in fact, such com-
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