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In 2021, the World Health Organization recommended
new extensively drug-resistant (XDR) and pre-XDR
tuberculosis (TB) definitions. In a recent cohort of TB
patients in Eastern Europe, we show that XDR TB as
currently defined is associated with exceptionally poor
treatment outcomes, considerably worse than for the
former definition (31% vs. 54% treatment success).

In early 2021, the World Health Organization (WHO)
recommended new definitions of extensively drug
resistant (XDR) and pre-XDR tuberculosis (TB) (1,2).
Previously, pre-XDR TB was informally defined as TB
caused by Mycobacterium tuberculosis strains with re-
sistance to rifampin and isoniazid plus resistance to
either a fluoroquinolone or a second-line injectable,
but not both (1-3). Now, pre-XDR TB is officially de-
fined as strains with resistance to rifampin, isoniazid,
and a fluoroquinolone (levofloxacin or moxifloxacin),
whereas XDR TB is now defined as additional resis-
tance to >1 group A drug (bedaquiline or linezolid),
replacing the second-line injectables used in the for-
mer definitions (1-3).

Treatment outcomes of patients with XDR TB
as currently defined have been sparsely reported. A
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study from France with 93 patients fulfilling the new
pre-XDR TB and XDR TB definitions, including 9 pa-
tients with XDR TB, found a combined treatment suc-
cess of 68% (n = 63), comparable to that of multidrug-
resistant (MDR) TB (4). Another study following 9
XDR TB patients from Georgia documented a treat-
ment success of only 22% (n = 2/9) (5). We describe
MDR TB, pre-XDR TB, and XDR TB treatment out-
comes in Georgia, Kazakhstan, Kyrgyzstan, Moldova,
and Ukraine during 2017-2022 in patients with drug
susceptibility tests available for fluroquinolones, sec-
ond-line injectables, bedaquiline, and linezolid.

Using prospectively collected data from the Na-
tional Institute of Allergy and Infectious Diseases
TB Portals Program, as described elsewhere (6), we
included 1,960 patients with MDR TB, pre-XDR TB,
and XDR TB in the analysis. Median age was 43 (in-
terquartile range 35-51) years; 78% (1,535) were men
and 22% (425) women; 63% (1,235) were smokers, and
18% 350) were persons with HIV. Most patients were
from Ukraine (n = 1,455), Moldova (n = 289), and
Georgia (n = 160), whereas only a few were from Ka-
zakhstan (n = 39) and Kyrgyzstan (n =17).

Of the 1,960 patients, 36% (698) were classified
in a different category using the current definitions
than for the previous definitions; XDR TB accounted
for a much smaller percentage (2.7%, 95% CI 2.0%-
3.5%) of patients than under the previous definition
(18.5%, 95% CI116.8%-20.3%). Using WHO treatment
outcomes (6,7), our results showed that the current
XDR TB definition was associated with low treatment
success (sum of treatment completed and cured), only
31% (95% CI19%-45%), compared with 54% (95% CI
49%-59%) using the former definition (p = 0.002 by
x? test) (Figure). That finding was mainly driven by
a higher percentage of failure using the current defi-
nition (33%, 95% CI 21%-47%) than when using the
former (15%, 95% CI11%-19%; p = 0.001) and a lower
percentage of cured (25% [95% CI 14%-39%] vs. 46%
[95% CI 41%-51%]; p = 0.004). Although a history of
TB among patients with XDR TB was associated with
a notably lower percentage of successful outcomes
(23%, 95% CI 11%-41%) compared with the percent-
age of successful outcomes in persons without a his-
tory of TB (47%, 95% CI 24%-71%), this difference did
not reach statistical significance (p = 0.076). MDR TB
and pre-XDR TB treatment outcomes were compara-
ble for both definitions.

Our study showed that XDR TB by the current
definition is associated with exceptionally poor treat-
ment outcomes, considerably worse than XDR TB by
the former definition. The new XDR TB definition is
applicable to fewer patients than the former definition,
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Figure. Treatment outcomes
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and treatment options are more limited. Veziris et al.
(8) also observed a decrease in XDR TB patients using
the revised definitions. Still, as use of bedaquiline and
linezolid increases globally, resistance to those drugs
will undoubtly increase, resulting in a higher number
of XDR TB patients in the future. Better treatment out-
comes for MDR TB have been associated with the use
of bedaquiline, linezolid, and fluoroquinolones (2,9),
and studies have shown worse outcomes for patients
with bedaquiline resistance (10). Previous exposure
to those drugs (i.e., bedaquiline, linezolid, fluoroqui-
nolones) has been associated with worse patient out-
comes compared with patients without previous expo-
sure (5). Altogether, those factors explain the treatment
success of only 31% for XDR TB, even lower than that
recently found in a meta-analysis involving 10,223 XDR
TB patients (94 studies, 26 countries) using the former

832

definition, which together showed a pooled successful
treatment outcome of 44% (95% CI 38%-50%) (3). That
review found a XDR TB treatment success of 6% and
25% in 2 studies from Ukraine (n = 126).

The current definitions of pre-XDR TB and XDR
TB, recommended since early 2021, are undoubtly
more relevant than the former definitions, given they
take into account WHO-recommended treatment reg-
imens containing bedaquiline, pretomanid, linezolid,
and moxifloxacin. Worryingly, but not surprisingly,
the new definitions are associated with exceptionally
poor outcomes for XDR TB, indicating loss of effec-
tive drugs. Upscaling of drug susceptibility testing,
assessment of acquired drug resistance, and availabil-
ity of diagnostic tools and drugs are crucial to avoid
a future increase in patients with very limited treat-
ment options. Treatment strategies should be assesed
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under programmatic conditions to improve under-
standing of the recommended treatment regimens,
their implementation, and the effects on TB manage-
ment globally.
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In 2021, we identified a cluster of Elizabethkingia miri-
cola cases in an intensive care unit in Spain. Because
E. miricola is not considered a special surveillance agent
in Spain, whole-genome sequencing was not performed.
The bacterial source was not identified. All Elizabethkingia
species should be listed as special surveillance bacteria.

he Elizabethkingia genus is formed by a group of
gram-negative, aerobic, and nonfermenting bac-
teria widely distributed in nature and environments,
such as water and hospital taps (1). In 2003, a new a
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