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Drs. Rush and Wright report being employees of BTG Interna-
tional, the company developing the proprietary microfoam Vari-
solve under an IND application. No other potential conflict of
interest relevant to this letter was reported.
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THE AUTHORS REPLY: Rush and Wright confirm
our report on intracardiac gas emboli in both the
right and left side of the heart during foam sclero-
therapy in patients with patent foramen ovale.
However, we describe neurologic signs in two pa-
tients after foam sclerotherapy, whereas Rush and
Wright state that none of the patients with cere-
bral foam emboli had neurologic symptoms or
cerebral lesions on MRI.

Foam can be produced with a variety of agita-
tion techniques that result in differences in bub-
ble size and rate of reabsorption.* We applied
the double syringe technique, which led to larger
bubbles than Rush and Wright’s specifically engi-
neered Varisolve technique to dispense foam hav-

ing a highly controlled bubble-size distribution.
Moreover, for polidocanol-foam preparation, Rush
and Wright used a very-low-nitrogen gas mix-
ture, whereas we used room air, which is associ-
ated with increases in bubble number and size.?
Therefore, we believe that the results of the two
studies are difficult to compare.

Although we still believe that foam sclero-
therapy is a safe procedure and routine screen-
ing for patent foramen ovale before foam sclero-
therapy is not recommended, we also believe that
further research regarding foam characteristics
and consequences of foam emboli is necessary.
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Retraction: Gong Z et al. Injuries after a Typhoon in China.
N Engl ] Med 2007;356:196-7.

TO THE EDITOR: I request that our letter to the
editor, “Injuries after a Typhoon in China,”* be
retracted because much of it was previously pub-
lished in Chinese journals.?3

Zhenyu Gong, M.P.H.

Zhejiang Center for Disease Control and Prevention
Hangzhou 310009, China
87235011@163.com
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Treatment Outcomes in Extensively Resistant Tuberculosis

TO THE EDITOR: Extensively drug-resistant tuber-
culosis, which is defined as tuberculosis that is
resistant to rifampin, isoniazid, a fluoroquino-
lone, and a second-line injectable agent, poses a
major challenge for global health.'# There are few
published data from studies comparing treat-

ment outcomes for patients with extensively drug-
resistant tuberculosis with the outcomes for pa-
tients with multidrug-resistant tuberculosis, which
is defined as tuberculosis that is resistant to at
least isoniazid and rifampin.

Among a series of 205 consecutive patients

N ENGL) MED 359;6 WWW.NEJM.ORG AUGUST 7, 2008

Downloaded from www.nejm.org on November 14, 2009 . For personal use only. No other uses without permission.

Copyright © 2008 Massachusetts Medical Society. All rights reserved.

657



658

The NEW ENGLAND JOURNAL of MEDICINE

A
i é>§ MDR tuberculosis
& 60 |
©
2 b
S a0 i
0
20~ fo XDR tuberculosis
0 T T T T T T T 1
0 5 10 15 20
Years of Observation
B
100
80+
& 6o-
=
2
£ 404 [ MDR tuberculosis
a :
20+ i...o XDR tuberculosis
C T T T T T T T 1
0 5 10 15 20

Years of Observation

Figure 1. Survival Rates among Patients with Multidrug-
Resistant Tuberculosis and Those with Extensively
Drug-Resistant Tuberculosis.

Panel A shows Kaplan—Meier survival curves for patients
with multidrug-resistant (MDR) tuberculosis and patients
with extensively drug-resistant (XDR) tuberculosis. Esti-
mates are based on the number of deaths from tuber-
culosis or surgery (P<0.001 by the log-rank test for the
comparison of the two groups). In the MDR-tuberculosis
group, there were 14 deaths from tuberculosis or surgery
and 150 censored observations; in the XDR-tuberculo-
sis group, there were 5 deaths from tuberculosis or sur-
gery and 5 censored observations. Circles indicate times
of censoring. Panel B shows Kaplan—Meier survival curves
based on deaths from any cause (P=0.02 by the log-rank
test for the comparison of MDR tuberculosis with XDR
tuberculosis). In the MDR-tuberculosis group, there
were 36 deaths and 128 censored observations; in the
XDR-tuberculosis group, there were 5 deaths and 5 cen-
sored observations. Circles indicate times of censoring.

who were referred to our specialty medical center
for respiratory diseases and treated between 1984
and 1998 for multidrug-resistant tuberculosis, the
overall long-term success rate was 75% and the
rate of death from tuberculosis was 12%.> We
retrospectively analyzed these 205 cases of multi-

drug-resistant tuberculosis® to determine what
percentage met the definition of extensively drug-
resistant tuberculosis. Using logistic-regression
and survival analysis, we then compared the
treatment outcomes — defined previously’> — in
the subgroup of patients with disease that met
the definition of extensively drug-resistant tuber-
culosis with the outcomes in the subgroup with
multidrug-resistant tuberculosis that did not meet
this definition. This retrospective study was ap-
proved by the institutional review board of our
center.

In the overall cohort of 205 patients with
multidrug-resistant tuberculosis, 174 patients
underwent sufficient drug-susceptibility testing
to definitively determine whether their disease
met the definition of extensively drug-resistant
tuberculosis. Of these 174 patients, 10 (6%) were
classified as having extensively drug-resistant tu-
berculosis. A patient’s rate of drug resistance was
calculated by dividing the number of drugs to
which the patient’s disease was resistant by the
number of drugs tested. The median rate of drug
resistance was 45% among patients with multi-
drug-resistant tuberculosis and 68% among pa-
tients with extensively drug-resistant tuberculosis
(P<0.001 for the difference by the Wilcoxon rank-
sum test). Age, sex, race or ethnic group, the
number of patients treated with a fluoroquino-
lone, the length of time from the diagnosis of
tuberculosis to the first visit to our center, the
number of patients who underwent lung resec-
tion, and the number of drugs used previously did
not differ significantly between the two groups
(P>0.19 for all comparisons, with the use of the
Wilcoxon rank-sum test for continuous variables
and Fisher’s exact test for categorical variables).

Logistic-regression analysis yielded odds ratios
for treatment success in the group of patients
who had multidrug-resistant tuberculosis, as com-
pared with those who had extensively drug-resis-
tant tuberculosis, of 23.4 (95% confidence in-
terval [CI], 4.6 to 188.7) for the initial outcome
(P<0.001) and 21.1 (95% CI, 4.2 to 106.8) for the
long-term outcome (P<0.001); the length of time
from the diagnosis of tuberculosis to the first
visit to our center was used as a covariate. In
proportional-hazards survival models adjusted for
age, the hazard ratio for death from tuberculosis
or surgery in the group with extensively drug-
resistant tuberculosis, as compared with the
group with multidrug-resistant tuberculosis, was
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7.9 (95% CI, 2.7 to 23.1; P<0.001), and the hazard
ratio for death from any cause was 2.5 (95% CI,
0.9 to 6.5; P=0.07). Estimates were obtained
from logistic-regression and survival models ad-
justed for an expanded set of covariates (surgery,
the use or nonuse of fluoroquinolone, the num-
ber of drugs used previously, the rate of drug
resistance, age, the length of time from the diag-
nosis of tuberculosis to the first visit to our
center, the use or nonuse of a fluoroquinolone
according to age, and the use or nonuse of a
fluoroquinolone according to the rate of drug
resistance). These estimates still showed better
outcomes in the group with multidrug-resistant
tuberculosis than in the group with extensively
drug-resistant tuberculosis. Odds ratios for short-
term and long-term treatment success and the
hazard ratio for death from tuberculosis or sur-
gery remained significant (P<0.05), with a trend
toward significance (P=0.15) for the hazard ratio
for death from any cause.

Figure 1 shows Kaplan-Meier estimates of sur-
vival based on the number of deaths from tuber-
culosis or surgery (Panel A) and the number of
deaths from any cause (Panel B) among the pa-
tients with multidrug-resistant tuberculosis and
extensively drug-resistant tuberculosis. The rates
of death from tuberculosis or surgery and from
any cause were significantly higher among pa-
tients with extensively drug-resistant tuberculo-

sis than among patients with multidrug-resistant
tuberculosis.

Despite aggressive treatment at our referral
center, extensively drug-resistant tuberculosis, as
compared with multidrug-resistant tuberculosis,
was associated with a significantly poorer initial
treatment response and long-term outcome and a
significantly lower survival rate. These data under-
score the critical importance of optimal manage-
ment of cases of multidrug-resistant tuberculosis,
lest they develop into extensively drug-resistant
tuberculosis.
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