
Reply to Dr Hatipoglu et al and to
Dr Mancini et al

TO THE EDITOR—We thank Dr Hatipoglu
et al [1] for their interest in our study [2].
Nephrotoxic agents are among the few
modifiable risk factors for acute kidney
injury (AKI), and we agree on the poten-
tial incremental risk of renal toxicity as-
sociated to colistin and aminoglycosides
in combination. Unfortunately, we failed
to find a link between their concomitant
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use and AKI, because only covariates that
met the statistical criteria of a P < .05 at
univariate analysis were retained in the
multivariate model. This was not the
case for aminoglycosides (P = .05). In
our opinion, in patients who receive co-
listin it would be prudent to choose a dif-
ferent second agent, if possible.

Mortality was not among the study
outcomes, and it was recorded only dur-
ing intensive care unit stay. Six patients
died, 3 of them with (and not due to)
AKI.

We appreciate the comments by Dr
Mancini et al [3], who address the rela-
tionship between colistin exposure and
potential resistance selection. This is a
very intriguing and multifaceted issue.

First, we would like to remark that our
study aim was uniquely to investigate
the renal toxicity of a pharmacokinetics-
pharmacodynamics (PK/PD)-driven co-
listin dosing approach for critically ill
patients [2, 4] and was not to assess
colistin efficacy. Accordingly, it was not
a “resistance study”: because sequential
samples for cultures were not routinely
performed, and therapeutic drug moni-
toring was not available, the study was not
aimed to relate colistin minimal inhibito-
ry concentration (MIC) with individual
drug exposure. Moreover, a colistin unex-
posed group was lacking and control for
confounders in the spread of colistin re-
sistance (eg, cross-transmission) was not
allowed.

That said, we strongly agree on the po-
tential risk of inducing colistin-resistance
by our PK/PD-based dosing algorithm.
We are aware that translating experi-
mental targets of efficacy to clinical field
would require an average colistin steady
state concentration (Css,avg) exceeding
our target of 2.5 mg/L and that by cap-
ping colistin dose at 9 million inter-
national units (MIU) and 12 MIU in
normal and augmented renal clearance
conditions [2], respectively, may result
in modest bactericidal or even bacterio-
static effects for pathogens with an MIC
near to the current colistin susceptibility
breakpoint. However, these remain only

theoretical concerns, because actual colis-
tin Css in our patients was not measured.
Moreover, the validity of these targets in
the critically ill patient has not yet been
proven, and the optimal colistin Css,avg

for clinical efficacy is currently unknown.
Among the few clinical investigations as-
sessing colistin dosing and efficacy a signi-
ficant clinical benefit by using colistin at
9 MIU (approximately 270 mg colistin-
base activity [CBA]) [5] or at 5 mg/kg/
day CBA (approximately 11.5 MIU/day
for a 70-kg patient) per day [6] has been
found, and our dosing approach [2] re-
sulted in very similar median daily doses.
Whether higher doses could confer a
greater clinical benefit is actually un-
known. More importantly, we are aware
of the wide mutant selection window
(MSW) and of the high mutant pre-
vention concentration found for colistin
against multidrug-resistant (MDR) gram-
negative pathogens in in vitro studies
[7, 8]. In MDR A. baumannii, the MSW
for colistin ranged from 1 mg/L to 128
mg/L, with concentration exceeding 128
mg/L preventing mutation in more than
90% of all isolates [7]. If confirmed in in
vivo studies, these findings would mean
that even very high colistin daily doses
might still lie within the MSW and, con-
sequently, might still be unable to over-
come resistance selection. On the other
side, a greater colistin intensity of expo-
sure (5 mg/L vs 2 mg/L) has resulted in
faster emergence of antibiotic-resistant
subpopulations [8]. Of note, combina-
tion therapy at clinically achievable con-
centrations of 0.5 mg/L and 2 mg/L [4,
9] may enhance colistin bactericidal effi-
cacy, narrow its MSW, and prevent the
in vitro emergence of resistant strains
[8, 9].
In line with the above considerations,

recently the US Food and Drug Admin-
istration [10] and the European Medi-
cines Agency [11] suggested to employ
colistin in combination with other ac-
tive agents at a maximum daily dose of
5 mg CBA/kg (approximately 350 mg
CBA or 11.5 MIU for a 70-kg patient)
[10] and of 9 MIU (approximately 300

mg CBA) [11], respectively, for creati-
nine clearance ≥80 mL/min.

We are still far from having certainty
on the most appropriate use of colistin.
However, according to current knowl-
edge, a conservative dosing of colistin in
combination with a second active or syn-
ergystic drug, as performed in our study
[2], seems to provide the best balance of
efficacy and resistance prevention. Un-
doubtedly, rigorous prevention of cross-
transmission of resistant strains and
early microbiological diagnosis to avoid
inappropriate empiric use of colistin
may substantially contribute to prolong
the lifespan of colistin.

Notes
Acknowledgments. We wish to thank Prof.

Giuseppe Miragliotta, Head of Microbiology Sec-
tion, Department of Interdisciplinary Medicine,
University “Aldo Moro” of Bari, for his precious
scientific support.
Potential conflicts of interest. All authors:

No reported conflicts. All authors have submitted
the ICMJE Form for Disclosure of Potential Con-
flicts of Interest. Conflicts that the editors consid-
er relevant to the content of the manuscript have
been disclosed.

Nicola Brienza, Lidia Dalfino, Filomena Puntillo, and
Francesco Bruno

Anesthesia and Intensive Care Unit, Department of Emergency
and Organ Transplantation, University “Aldo Moro” of Bari,

Italy

References
1. Hatipoglu M, Turhan V. Ascorbic acid may be seen

as a nephroprotective agent in the prevention of co-
listin induced nephrotoxicity. Clin Infect Dis 2016;
62:1053–4.

2. Dalfino L, Puntillo F, Mura OndokMJ, et al. Colistin-
associated acute kidney injury in severely ill patients:
a step toward a better renal care? A prospective co-
hort study. Clin Infect Dis 2015; 61:1771–7.

3. Mancini N, Clementi N, Burioni R, Clementi M.
Rational dosing strategies of colistin: what about resis-
tance? Clin Infect Dis 2016; 62:1054.

4. Garonzik SM, Li J, Thamlikitkul V, et al. Population
pharmamokinetics of colistin methasulfonate and
formed colistin in critically ill patients from a mul-
ticenter study provide dosing suggestions for vari-
ous categories of patients. Antimicrob Agents
Chemother 2011; 55:3284–94.

5. Dalfino L, Puntillo F, Mosca A, et al. High-dose, ex-
tended-interval colistin administration in critically
ill patients: is this the right dosing strategy? Clin
Infect Dis 2012; 54:1720–6.

6. Kalin G, Alp E, Coskun R, et al. Use of high-dose IV
and aerosolized colistin for the treatment of multi-
drug-resistant Acinetobacter baumannii ventilator-
associated pneumonia: do we really need this
treatment? J Infect Chemother 2012; 18:872–7.

7. Cai Y, Li R, Liang B, Bai N, Liu Y, Wang R. In vitro
antimicrobial activity and mutant prevention

CORRESPONDENCE • CID 2016:62 (15 April) • 1055

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/62/8/1054/2462441 by guest on 28 April 2020



concentration of colistin against Acinetobacter bau-
mannii. Antimicrob Agents Chemother 2010; 54:
3998–9.

8. Ly NS, Bulitta JB, Rao GG, et al. Colistin and
doripenem combinations against Pseudomonas
aeruginosa: profiling the time course of synergistic
killing and prevention of resistance. J Antimicrob
Chemother 2015; 70:1434–42.

9. Deris ZZ, Yu HH, Davis K, et al. The combination
of colistin and doripenem is synergistic against
Klebsiella pneumoniae at multiple inocula and sup-
presses colistin resistance in an in vitro pharmacoki-
netic/pharmacodynamic model. Antimicrob Agents
Chemother 2012; 59:5103–12.

10. FDA Approved Drug Products. Label and approval
history for Coly-Mycin M, NDA 050108. Available
at: http://www.accessdata.fda.gov/drugsatfda_docs/
label/2013/050108s030lbl.pdf. Accessed 10 January
2016.

11. European Medicines Agency completes review
of polymyxin-based medicines: Recommendations
issued for safe use in patients with serious infec-
tions resistant to standard antibiotics. Available at:
http://www.ema.europa.eu/docs/en_GB/document_
library/Referrals_document/Polymyxin_31/WC
500176333.pdf. Accessed 10 January 2016.

Correspondence: L. Dalfino, Anesthesia and Intensive Care
Unit, Department of Emergency and Organ Transplantation,
University “Aldo Moro” of Bari, Piazza G. Cesare 11, 70124
Bari, Italy (lidia.dalfino@yahoo.com).

Clinical Infectious Diseases® 2016;62(8):1056
© The Author 2016. Published by Oxford University Press for
the Infectious Diseases Society of America. All rights reserved.
For permissions, e-mail journals.permissions@oup.com. DOI:
10.1093/cid/ciw021

1056 • CID 2016:62 (15 April) • CORRESPONDENCE

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/62/8/1054/2462441 by guest on 28 April 2020

http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/050108s030lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/050108s030lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/050108s030lbl.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/Polymyxin_31/WC500176333.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/Polymyxin_31/WC500176333.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/Polymyxin_31/WC500176333.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/Polymyxin_31/WC500176333.pdf
mailto:lidia.dalfino@yahoo.com
mailto:journals.permissions@oup.com
http://clincalc.com/Stats/Power.aspx
http://clincalc.com/Stats/Power.aspx
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality
mailto:rallard@santepub-mtl.qc.ca
mailto:journals.permissions@oup.com



