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Letters to the Editor
Comparative Activities of Tigecycline and Other Tetracyclines against
Nonfermenting Gram-Negative Bacilli, Excluding Acinetobacter spp.�

Tigecycline, a glycylcycline, is a semisynthetic derivative of
minocycline with a broad spectrum of activity against aerobic
and anaerobic bacteria (2, 12, 16).

In the literature there are several publications concerning
tigecycline activity, most of them related to Acinetobacter bau-
mannii and Stenotrophomonas maltophilia isolates (1, 5, 8, 10,
11, 14); however, its activity against other species of nonfer-

menting Gram-negative bacilli (NFGNB) has rarely been re-
ported.

Here we determined the activities of tetracycline, doxycy-
cline, minocycline, and tigecycline against 195 clinical isolates
of NFGNB (excluding Acinetobacter spp.) recovered from clin-
ical materials of patients treated at the Hospital de Clínicas
Jose de San Martin, Universidad de Buenos Aires, Argentina,

TABLE 1. In vitro susceptibilities of 138 commonly isolated nonfermenting Gram-negative bacillus isolates to
tigecycline and other tetracyclines

Species (no. of isolates) Drug

MIC (�g/ml)

Range
Breakpoint interpretationa

MIC50 MIC90
S I R

Achromobacter spp. (33) Tetracycline 2–256 �4 8 �16 256 256
Doxycycline 0.5–64 �4 8 �16 16 64
Minocycline 0.5–16 �4 8 �16 2 8
Tigecyclineb 0.5–4 �2 4 �8 2 4

Alcaligenes faecalis (11) Tetracycline 4–32 �4 8 �16 8 16
Doxycycline 2–16 �4 8 �16 2 8
Minocycline 1–8 �4 8 �16 2 8
Tigecyclineb 1–8 �2 4 �8 2 4

Burkholderia cepacia complex (21) Tetracycline 0.03–256 �4 8 �16 16 64
Doxycycline 0.06–16 �4 8 �16 4 4
Minocyclinec 0.03–4 �4 8 �16 1 2
Tigecyclineb 0.03–2 �2 4 �8 0.5 2

Chryseobacterium gleum-indologenes (11) Tetracycline 0.06–32 �4 8 �16 8 32
Doxycycline 0.125–16 �4 8 �16 1 8
Minocycline 0.03–2 �4 8 �16 0.25 1
Tigecyclineb 0.03–4 �2 4 �8 1 4

Elizabethkingia meningoseptica (15) Tetracycline 2–128 �4 8 �16 32 64
Doxycycline 1–32 �4 8 �16 2 4
Minocycline 0.06–2 �4 8 �16 0.25 0.5
Tigecyclineb 0.25–8 �2 4 �8 2 8

Stenotrophomonas maltophilia (26) Tetracycline 0.5–64 �4 8 �16 8 16
Doxycycline 1–4 �4 8 �16 2 2
Minocyclined 0.25–2 �4 8 �16 0.25 0.5
Tigecyclineb 0.125–8 �2 4 �8 0.5 2

Pseudomonas putida (11) Tetracycline 0.125–256 �4 8 �16 2 16
Doxycycline 0.06–128 �4 8 �16 4 32
Minocycline 0.06–32 �4 8 �16 2 16
Tigecyclineb 0.25–16 �2 4 �8 2 8

Pseudomonas stutzeri group (10) Tetracycline 0.125–8 �4 8 �16 0.5 4
Doxycycline 0.25–8 �4 8 �16 2 8
Minocycline 0.5–8 �4 8 �16 1 4
Tigecyclineb 0.06–4 �2 4 �8 0.25 2

a S, sensitive; I, intermediate; R, resistant. CLSI categories for other non-Enterobacteriaceae for tetracycline, doxycycline, and minocycline were used (susceptibility
at 4 �g/ml, intermediacy at 8 �g/ml, and resistance at 16 �g/ml).

b Breakpoint recommended by the U.S. Food and Drug Administration when testing Enterobacteriaceae for tigecycline (susceptibility at 2 �g/ml, intermediacy at 4
�g/ml, and resistance at 8 �g/ml).

c Burkholderia cepacia CLSI breakpoint recommended for minocycline.
d Stenotrophomonas maltophilia CLSI breakpoint recommended for minocycline.
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during the 1995–2009 period. Only one isolate per patient was
included in the study.

All the isolates were identified using standard biochemical
tests (15) and API 20NE (bioMérieux, Marcy l’Etoile, France).
PCR amplification of the 16S rRNA was performed in order to
identify Burkholderia cepacia complex, Burkholderia gladioli,
Pandoraea spp., Inquilinus limosus, and Bordetella hinzii using
the primers described by Weisburg et al. (17).

Susceptibility was determined by agar dilution (Mueller-
Hinton agar was from Difco, BBL) according to the Clinical
and Laboratory Standards Institute (CLSI) recommendations
(3). MIC determination for tigecycline and the other tetracy-
clines was performed using freshly prepared agar with the
antibiotic incorporated into the medium on the day of use and
inoculated within a few hours.

Control strains for the agar dilution test included Esche-
richia coli ATCC 25922, Pseudomonas aeruginosa ATCC
27853, Staphylococcus aureus ATCC 29213, and Enterococcus
faecalis ATCC 29212.

Drug powders were obtained commercially or provided by
their respective manufacturers.

The MIC breakpoints for tetracycline, doxycycline, and
minocycline were interpreted using CLSI categories (4) for
other non-Enterobacteriaceae: susceptibility at 4 �g/ml, inter-
mediacy at 8 �g/ml, and resistance at 16 �g/ml. In addition,
those recommended by CLSI for Burkholderia cepacia and for
Stenotrophomonas maltophilia for minocycline (susceptibility at
4 �g/ml, intermediacy at 8 �g/ml, and resistance at 16 �g/ml)
and those recommended by the U.S. Food and Drug Admin-
istration (FDA) when testing Enterobacteriaceae (susceptibility
at 2 �g/ml, intermediacy at 4 �g/ml, and resistance at 8 �g/ml)
for tigecycline were used.

MIC50 and MIC90 values, together with the MIC ranges of
NFGNB isolates, are shown in Tables 1 and 2.

Tigecycline was active against most species tested. Also, it
was more active than minocycline against Pseudomonas pseu-
doalcaligenes, the Pseudomonas stutzeri group, and Pseudomo-
nas oryzihabitans. However, its activity was lower than that of
minocycline against members of the Flavobacteriaceae (Eliza-
bethkingia meningoseptica and Chryseobacterium gleum-indolo-
genes) and Myroideaceae families and against S. maltophilia.
The observed behavior against S. maltophilia has also been
reported by other authors (1, 11, 13). In addition, the MIC90
for tigecycline (MIC90, 2 �g/ml) was slightly lower than that

previously reported by other authors (1, 6, 7, 13) and in agree-
ment with those reported by Milatovic et al. (11).

Concerning the activity of tigecycline against E. meningosep-
tica isolates, our results (MIC90, 8 �g/ml) differ from those
reported by Lin et al., who obtained 88.5% sensitivity against
isolates tested (MIC90, 3 �g/ml) (9). However, this discrepancy
could be attributed to the different assessment methods of
antimicrobial susceptibility used in the two cases.

None of the tetracyclines tested were active against Pseu-
domonas putida, and all had weak activity against Achromo-
bacter spp. and Alcaligenes faecalis.

The lowest MIC values for tigecycline were observed against
Shewanella algae, Sphingomonas paucimobilis, Delftia acido-
vorans, Rhizobium radiobacter, Pseudomonas oryzihabitans, and
Bordetella species.

Regarding Burkholderia cepacia complex isolates, minocy-
cline and tigecycline had comparable activities (MIC90, 2 �g/
ml), and in contrast to the report by Milatovic et al. (11), 100%
of isolates assayed in the present study were susceptible to both
antibiotics; however, our work, like the others, does not report
which Burkholderia cepacia complex genomovars were in-
cluded in both studies.

Our results indicate that tigecycline could be a therapeutic
option for the treatment of nonfermenting Gram-negative ba-
cillus infections in view of the multidrug resistance observed in
several species.

This work was supported by grants from the Secretaría de Ciencia y
Técnica de la Universidad de Buenos Aires (UBACyT B084) to Carlos
A. Vay.
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2002. Comparative in vitro activities of tigecycline (GAR-936) and other
antimicrobial agents against Stenotrophomonas maltophilia. J. Antimicrob.
Chemother. 50:758–759.

2. Bradford, P. A., D. T. Weaver-Sands, and P. J. Petersen. 2005. In vitro
activity of tigecycline against isolates from patients enrolled in phase 3
clinical trials of treatment for complicated skin and skin-structure infections
and complicated intra-abdominal infections. Clin. Infect. Dis. 41(Suppl. 5):
S315–S332.

3. Clinical and Laboratory Standards Institute. 2008. Methods for dilution anti-
microbial susceptibility tests for bacteria that grow aerobically, 7th ed. Approved
standard M7-A7. Clinical and Laboratory Standards Institute, Wayne, PA.

4. Clinical and Laboratory Standards Institute. 2008. Performance standards
for antimicrobial susceptibility testing; M100-S18, 18th informational sup-
plement. Clinical and Laboratory Standards Institute, Wayne, PA.

TABLE 2. In vitro susceptibilities of 57 uncommonly isolated nonfermenting Gram-negative bacillus isolates to
tigecycline and other tetracyclines

Species No. of
isolates

MIC range (�g/ml)

Tetracycline Doxycycline Minocycline Tigecycline

Rhizobium radiobacter 5 0.25–4 0.25–0.5 0.06–0.5 0.5–0.5
Ochrobactrum anthropi 8 0.5–16 0.06–8 �0.03–2 0.25–2
Burkholderia gladioli 2 4–64 2–4 1–4 1–2
Bordetella bronchiseptica 3 0.5–0.5 0.25–0.25 0.25–0.25 0.25–0.25
Bordetella hinzii 3 0.5–4 0.25–1 0.25–0.5 0.25–0.5
Delftia acidovorans 3 0.5–2 0.125–0.25 0.06–0.25 0.125–0.5
Pseudomonas oryzihabitans 6 0.5–4 0.25–4 0.25–4 �0.03–4
Pseudomonas pseudoalcaligenes 3 0.5–4 2–4 2–4 0.25–1
Shewanella algae 5 0.25–1 0.25–1 0.06–0.25 0.125–0.5
Sphingomonas paucimobilis 7 0.25–4 0.125–1 �0.03–0.06 0.25–1
Sphingobacterium multivorum 2 2–4 1–2 0.06–0.25 0.25–0.25
Myroides spp. 5 2–128 0.5–16 0.06–0.5 0.5–4
Pandoraea spp.a 4 4–128 1–64 1–16 2–32
Inquilinus limosus 1 128 16 2 0.5

a P. pnomenusa (n � 1), P. apista (n � 1), P. pulmonicola (n � 1), and P. sputorum (n � 1).

3962 LETTERS TO THE EDITOR ANTIMICROB. AGENTS CHEMOTHER.



5. Farrell, D. J., H. S. Sader, and R. N. Jones. 2010. Antimicrobial suscepti-
bilities of a worldwide collection of Stenotrophomonas maltophilia isolates
tested against tigecycline and agents commonly used for S. maltophilia in-
fections. Antimicrob. Agents Chemother. 54:2735–2737.

6. Gales, A. C., and R. N. Jones. 2000. Antimicrobial activity and spectrum of
the new glycylcycline, GAR-936 tested against 1,203 recent clinical bacterial
isolates. Diagn. Microbiol. Infect. Dis. 36:19–36.
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Avenida Córdoba 2351, First Floor
Ciudad Autónoma de Buenos Aires 1120, Argentina

*Phone: 54 11 59508663
Fax: 54 11 59508691
E-mail: marisanalmuzara@yahoo.com.ar

� Published ahead of print on 23 May 2011.

VOL. 55, 2011 LETTERS TO THE EDITOR 3963


