Garnacho-Montero and Ferrándiz-Millón Critical Care 2014, 18:157
http://ccforum.com/content/18/3/157

COMMENTARY

High dose of tigecycline for extremely resistant
Gram-negative pneumonia: yes, we can
José Garnacho-Montero1,2,3* and Carmen Ferrándiz-Millón1
Please see related research by De Pascale et al., http://ccforum.com/content/18/3/R90

Abstract
Few antimicrobials are currently active to treat infections
caused by extremely resistant Gram-negative bacilli
(ERGNB), which represent a serious global public health
concern. Tigecycline, which covers the majority of these
ERGNB (with the exception of Pseudomonas aeruginosa),
is not currently approved for hospital-acquired
pneumonia, and several meta-analyses have suggested
an increased risk of death in patients receiving this
antibiotic. Other studies suggest that the use of
high-dose tigecycline may represent an alternative in
daily practice. De Pascale and colleagues report that the
clinical cure rate in patients with ventilator-associated
pneumonia is significantly higher with a high dose of
tigecycline than with the conventional dose, although
mortality was unaffected. This high dose is safe; no
patients required discontinuation or dose reduction.
In this issue of Critical Care, De Pascale and colleagues [1]
report a retrospective study evaluating a high dose (HD) of
tigecycline (200 mg followed by 100 mg every 12 hours) in
severe infections compared with the standard dosing. In
patients with ventilator-associated pneumonia (VAP), the
HD of tigecycline was an independent predictor of clinical
cure. Carbapenem-resistant Acinetobacter baumannii and
Klebsiella pneumoniae are the most frequently isolated
bacteria [1].
Nowadays extremely resistant Gram-negative bacilli
(ERGNB) constitute a real threat to humans. Nevertheless,
the discovery and development of new antibiotics have dramatically fallen in the last two decades [2]. Several of these
new molecules did not achieve the pre-established efficacy
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endpoints in clinical trials carried out in seriously ill patients [3-5]. It is likely that, at the recommended doses,
these antibiotics do not achieve the desired pharmacodynamic targets when pharmacokinetic parameters are altered
as occurs in critically ill patients [6]. Off-label use at higher
doses may overcome these limitations and represents an
alternative in real life.
Tigecycline, active in vitro against a wide range of
Gram-negative bacilli, is approved for the treatment of
complicated skin structure infections and intra-abdominal
infections. Nevertheless, it is not approved for hospitalacquired pneumonia (HAP), including VAP. A randomized
controlled trial concluded that, in the clinically evaluable
population, the cure rates in patients with VAP treated with
the conventional doses were lower than those in patients
treated with imipenem. In three mechanically ventilated
patients treated with conventional doses, concentrations in
the epithelial lining fluid were absolutely insufficient to
eliminate the culprit pathogens [7].
Recent meta-analyses have suggested increased risk of
death in patients receiving tigecycline compared with other
antibiotics, particularly in patients with VAP [8,9]. Nevertheless, a double-blind randomized study of patients with
HAP/VAP compared two doses of tigecycline with imipenem. Numerically higher efficacy values were observed with
the tigecycline 100 mg twice-daily dose relative to lower
doses of tigecycline and imipenem/cilastatin in the treatment of HAP [10].
Very little information exists about the efficacy and safety
of HD tigecycline. Two studies have reported its use in
combination with other antimicrobials in infections caused
by carbapenemase-producing K. pneumoniae [11,12]. The
use of HD tigecycline did not influence the outcome in a
small series of critically ill patients with infections due to
carbapenemase-producing K. pneumoniae [13]. In the study
by De Pascale and colleagues [1], as in previous studies
[10-13], this HD was not associated with undesirable
effects.
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Its retrospective design, the small number of patients
included, and the evaluation of a subjective endpoint
(clinical cure) are obvious limitations of this study. The
small number of patients in whom microbiological cure
was evaluated precludes sufficient correlation with clinical
results. Furthermore, various co-administered antibiotics
impede a clear view of the contribution of tigecycline in the
outcomes.
Valid alternatives against ERGNB are urgently needed.
The only real solution is to test old or new antimicrobials
in well-designed clinical trials [14]. We make an urgent
plea: the design of these trials should take into account that
schedule regimens of antibiotics based on data from healthy
volunteers or non-critically ill patients are clearly insufficient to treat severe infections. In addition, randomly
assigned patients should be representative of those who will
need these drugs [15].
However, clinical research is expensive and the results take
several years to become available. In the meantime,
observational studies like the one by De Pascale and
colleagues are of value for clinicians in the difficult challenge
of choosing the most suitable therapy for infections caused
by ERGNB.
Abbreviations
ERGNB: Extremely resistant Gram-negative bacilli; HAP: Hospital-acquired
pneumonia; HD: High dose; VAP: Ventilator-associated pneumonia.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Unidad Clínica de Cuidados Críticos y Urgencias, Hospital Universitario
Virgen del Rocío, Avd Manuel Siurot s/n. 41013, Sevilla, Spain. 2Instituto de
Biomedicina de Sevilla, Hospital Universitario Virgen del Rocío/CSIC/
Universidad de Sevilla, Avd Manuel Siurot s/n. 41013, Sevilla, Spain. 3Red
Española de Investigación en Patología Infecciosa, Hospital Universitario
Virgen del Rocío, Avd Manuel Siurot s/n. 41013, Sevilla, Spain.

Published: 24 Jun 2014
References
1. De Pascale G, Montini L, Pennisi MA, Bernini V, Maviglia R, Bello G, Spanu T,
Tumbarello M, Antonelli M: High dose tigecycline in critically ill patients with
severe infections due to multidrug-resistant bacteria. Crit Care 2014, 18:R90.
2. Bassetti M, Merelli M, Temperoni C, Astilean A: New antibiotics for bad bugs:
where are we? Ann Clin Microbiol Antimicrob 2013, 12:22.
3. Bergallo C, Jasovich A, Teglia O, Oliva ME, Lentnek A, de Wouters L, Zlocowski JC,
Dukart G, Cooper A, Mallick R, 308 Study Group: Safety and efficacy of
intravenous tigecycline in treatment of community-acquired pneumonia:
results from a double-blind randomized phase 3 comparison study with
levofloxacin. Diagn Microbiol Infect Dis 2009, 63:52–61.
4. Kollef MH, Chastre J, Clavel M, Restrepo MI, Michiels B, Kaniga K, Cirillo I, Kimko H,
Redman R: A randomized trial of 7-day doripenem versus 10-day imipenemcilastatin for ventilator-associated pneumonia. Crit Care 2012, 16:R218.
5. Awad SS, Rodriguez AH, Chuang YC, Marjanek Z, Pareigis AJ, Reis G, Scheeren TW,
Sánchez AS, Xin Z, Saulay M, Engelhardt M: A phase 3 randomized double-blind
comparison of ceftobiprole medocaril versus ceftazidime plus linezolid for the
treatment of hospital-acquired pneumonia. Clin Infect Dis 2014,
[Epub ahead of print].
6. Roberts JA, Lipman J: Pharmacokinetic issues for antibiotics in the critically ill
patient. Crit Care Med 2009, 37:840–851.

Page 2 of 2

7.

8.

9.

10.

11.

12.

13.

14.
15.

Burkhardt O, Rauch K, Kaever V, Hadem J, Kielstein JT, Welte T: Tigecycline
possibly underdosed for the treatment of pneumonia: a pharmacokinetic
viewpoint. Int J Antimicrob Agents 2009, 34:101–102.
Cai Y, Wang R, Liang B, Bai N, Liu Y: Systematic review and meta-analysis
of the effectiveness and safety of tigecycline for treatment of infectious
disease. Antimicrob Agents Chemother 2011, 55:1162–1172.
Prasad P, Sun J, Danner RL, Natanson C: Excess deaths associated with
tigecycline after approval based on noninferiority trials. Clin Infect Dis 2012,
54:1699–1709.
Ramirez J, Dartois N, Gandjini H, Yan JL, Korth-Bradley J, McGovern PC:
Randomized phase 2 trial to evaluate the clinical efficacy of two high-dosage
tigecycline regimens versus imipenem-cilastatin for treatment of hospitalacquired pneumonia. Antimicrob Agents Chemother 2013, 57:1756–1762.
Sbrana F, Malacarne P, Viaggi B, Costanzo S, Leonetti P, Leonildi A, Casini B,
Tascini C, Menichetti F: Carbapenem-sparing antibiotic regimens for
infections caused by Klebsiella pneumoniae carbapenemase-producing
K. pneumoniae in intensive care unit. Clin Infect Dis 2013, 56:697–700.
Tumbarello M, Viale P, Viscoli C, Trecarichi EM, Tumietto F, Marchese A,
Spanu T, Ambretti S, Ginocchio F, Cristini F, Losito AR, Tedeschi S, Cauda R,
Bassetti M: Predictors of mortality in bloodstream infections caused by
Klebsiella pneumoniae carbapenemase-producing K. pneumoniae:
importance of combination therapy. Clin Infect Dis 2012, 55:943–950.
Balandin Moreno B, Fernández Simón I, Pintado García V, Sánchez Romero I,
Isidoro Fernández B, Romera Ortega MA, Alcántara Carmona S, Pérez
Redondo M, Galdos Anuncibay P: Tigecycline therapy for infections due
to carbapenemase-producing Klebsiella pneumoniae in critically ill
patients. Scand J Infect Dis 2014, 46:175–180.
Trial of Colistin Versus Meropenem in Ventilator-associated Pneumonia (VAP)
(CR-GNB) (MagicBullet). [http://clinicaltrials.gov/ct2/show/NCT01292031].
Zimmermann JB, Horscht JJ, Weigand MA, Bruckner T, Martin EO, Hoppe-Tichy T,
Swoboda S: Patients enrolled in randomised clinical trials are not representative
of critically ill patients in clinical practice: observational study focus on
tigecycline. Int J Antimicrob Agents 2013, 42:436–442.

10.1186/cc13942
Cite this article as: Garnacho-Montero and Ferrándiz-Millón: High dose of
tigecycline for extremely resistant Gram-negative pneumonia: yes, we can.
Critical Care 2014, 18:157

