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Letter
Continuous intravenous b-lactam antibiotics in cystic fibrosis patients
with severe drug hypersensitivity
Intravenous antibiotics are widely used in the treatment of pul-
monary exacerbation in patients with cystic fibrosis (CF). High rates
of allergic reactions to antibiotics, especially b lactams, have been
reported in patients with CF.1 These reactions often complicate
patient management. Several parenteral antibiotic rapid drug
desensitization (RDD) protocols have been described for allergic
patients with CF.2e5 In these protocols, the allergenic antibiotic is
delivered initially at a highly diluted concentration with a gradual
increase in dose and concentration until the desired therapeutic
dose is reached. Desensitization is considered successful when the
patient tolerates the RDD and the repeated antibiotic administra-
tion until the full therapeutic course is completed. Most reported
adverse reactions to an RDD protocol occur in the final steps of
desensitization and are mild to moderate,6 but severe break-
through reactions occurring during the full-dose treatment and
requiring termination of treatment also have been reported.2,3,5 We
report our experience with successful treatment using RDD fol-
lowed by a continuous intravenous b-lactam antibiotic in a subset
of patients with CF who could not complete the regular RDD pro-
cedure because of severe life-threatening allergic reactions.

After obtaining institutional review board approval, the medical
records of all patients with CF who underwent antibiotic desensi-
tization procedures at our CF center from 2005 through 2013 were
reviewed. Information on the nature of the hypersensitivity reaction
to individual drugs, the success of the desensitization procedures,
and adverse reactions during the RDD protocol and intravenous
treatment coursewere recorded. Adverse reactions were defined as
mild or severe according to criteria described by Castells et al.6 The
rapid desensitization protocol performed at our institution from
2005 to 2013 adhered to an 8-step procedure adapted from the
7-step procedure described by Borish et al.7 Premedication con-
sisting of an antihistamine was given to patients who had allergic
reactions during prior desensitizations. After desensitization, the
selected antibiotic was administered in standard therapeutic doses
at regular intervals for the full treatment period, usually for 2weeks.
In patients whose desensitizationprocedure of a b-lactam antibiotic
failed during the full treatment course, a second desensitizationwas
attempted, followed by treatment by a continuous infusion of the
selected b-lactam antibiotic (23.5-hour infusion of 9 g/d of ceftazi-
dime or 12 g/d of piperacillin, using a portable pump, for the entire
treatment course).

Patient characteristics and information regarding the desen-
sitizations are listed in Table 1. In total, 27 desensitization pro-
cedures involving 6 different antibiotics were performed in 8
patients. In 3 of these patients (patients 1, 4, and 5), there was
Disclosures: Authors have nothing to disclose.
Funding: The study was financed by departmental funds.

http://dx.doi.org/10.1016/j.anai.2014.05.014
1081-1206/� 2014 American College of Allergy, Asthma & Immunology. Published by E
evidence of a prior severe allergic reaction. Of the 27 desen-
sitizations, 17 were performed according to the 8-step protocol
followed by a regular-dose treatment course; of these 17 pro-
cedures, 12 were completed successfully (70.5%).

Ten desensitizations in 3 patients were performed subsequent to
severe allergic reactions using our new approach, ie, the same 8-step
protocol followed by a continuous infusion of the b-lactam antibiotic
for the full treatment course. All 10 procedures were completed
successfully without any adverse events. In patients 1 and 4, the new
protocolwas used after the standard desensitization procedure failed
owing to a severe allergic reaction. In patient 5, a standard desen-
sitization procedure was not attempted, because this patient had
previously experienced acute respiratory compromise from allergic
angioedema during intravenous antibiotic treatment. Therefore, it
was decided in advance to provide continuous antibiotic treatment
after RDD protocol that was considered safer in our center.

Hence, similar to other reports of RDD protocols, most of the
reported adverse events were mild and occurred on the first day of
treatment, mainly during the RDD protocol (Table 1). However,
some patients experienced severe events after successfully
completing the RDD protocol and during the course of the full-dose
antibiotic treatment. This led us to search for an alternative method
to deliver the required antibiotic.

The b-lactam antibiotics exhibitminimal concentration-dependent
killing.8 Thus, maximal b-lactam activity is thought to be achieved by
optimizing the duration of exposure and not by achieving peak serum
drug levels. Comparative studies have shown that continuous
administration of ceftazidime is as effective as 3 times daily and has
favorable pharmacokinetic properties with a lower total therapeutic
dose.9,10 A continuous 24-hour infusion of a specific total daily dose
allows for the delivery of a lowconcentration of the selected drugwith
effective serum levels throughout the entire treatment course. Thus,
because continuous infusion of b-lactam antibiotics has a pharmaco-
kinetic advantage, we speculated that the constant serum drug levels
would serve as a prolongation of the desensitization process and help
ensure ongoing tolerance to the selected drug after RDD and lower the
rate of serious allergic reactions.

This study has some limitations. First, skin tests to confirm IgE-
mediated responses were not performed in any of these patients
and patients were included in the study based on their clinical
history as recorded in their files, which did not always have a clear
temporal description of the allergic reaction. Second, given the
small sample, it is possible that with further experience continuous
antibiotic infusion after RDD might be associated with break-
through reactions. The use of a control group and a blinded
assessment protocol also might be envisaged. Third, these patients
could possibly be administered the target antibiotic using an
alternative RDD protocol, ie, the highly successful RDD protocol for
lsevier Inc. All rights reserved.
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Table 1
Desensitization descriptiondoutcomes of RDD protocols (a standard RDD protocol and an RDD protocol followed by a full treatment course of continuous b-lactam antibiotic;
see text)

Patient Agea Sex Previous allergic reactionsb Desensitization

Protocol Antibiotic Reaction/stepc Treatment Completed successfully

1 38 F ceftazidimedsevere RDD ceftazidime no d yes
piperacillindsevere RDD anaphylaxis/D2 in ICU no
meropenemdmild RDD þ cont b lactam no d yes

RDD þ cont b lactam no d yes
RDD meropenem no d yes
RDD no d yes
RDD pruritus d no

2 19 M ceftazidimedmild RDD aztreonam urticaria/D1 AH yes
cefepimedmild RDD piperacillin/tazobactam urticaria/D1 AH yes
piperacillindmild RDD cefepime urticaria/D1 AH yes
aztreonamdmild RDD ceftazidime urticaria/D1 AH yes

3 26 M ceftazidimedmild RDD ceftazidime rash/D6 d yes
piperacillindmild

4 37 F ceftazidimedsevere RDD ceftazidime fever and dyspnea/D2 no data no
piperacillindsevere RDD hypotension/D1 fluids no

RDD þ cont b lactam no d yes
RDD þ cont b lactam no d yes
RDD þ cont b lactam piperacillin/tazobactam no d yes
RDD þ cont b lactam no d yes
RDD þ cont b lactam no d yes
RDD þ cont b lactam no d yes

5 42 F ceftazidimedsevere RDD þ cont b lactam ceftazidime no d yes
piperacillin- severe RDD þ cont b lactam no d yes

6 25 M piperacillindmild RDD piperacillin pruritus/D1 AH yes
RDD piperacillin/tazobactam pruritus/D1 AH yes

7 14 M piperacillindmild RDD piperacillin no d yes
RDD piperacillin no d yes

8 21 F ceftazidimedmild RDD ceftazidime urticaria/D2 d no
piperacillindmild

Abbreviations: AH, antihistamine; cont, continuous; D1, day 1 (includes desensitization procedure); D2, day 2; D6, day 6; F, female; ICU, intensive care unit; M, male;
RDD, rapid drug desensitization.
aAge at first desensitization.
bAllergic reactions experienced previously, during a regular course of antibiotic treatment.
cThe day of treatment protocol when the allergic reaction occurred.
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patients with CF described by Legere et al.2 Nevertheless, alterna-
tive protocols were not attempted, initially because of the phar-
macokinetic advantage and supposed therapeutic benefit of
continuous antibiotic treatment and later because of the success of
this protocol.

In conclusion, we have described a new approach to treating
patients with CF who cannot tolerate intravenous b-lactam anti-
biotic therapy owing to severe allergic reactions despite a full RDD
procedure. This approach is likely to be safer than RDD followed by
a regular intermittent-dose treatment course and thus may be used
in all patients at high risk of developing severe life-threatening
allergic reactions to b-lactam antibiotics.
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