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Increasing the pH of lidocaine (buffering) significantly decreases the pain of local injection.
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Results
Buffered Lidocaine Pain (95% CI)
Parallel-
Crossover Group
Studies Studies
Outcome (N=7) (N=10)
Pain at injection —2.0 units —1.0 units
site (0-10) (-2.6t0-1.3) (-1.4t0 -0.5)
Patient 3.0(1.2t04.2)
preference

(odds ratio)

N=total number of studies.

Of the 2,067 studies identified, 23
met the inclusion criteria; however,
pain intensity data were suitable for
analysis in only 7 parallel-group stud-
ies (635 subjects) and 10 crossover
studies (432 subjects). Overall quality
of the trials was good; all were double
blinded, had complete outcome data,
and were free of selective reporting.
Of the 23 studies, 7 were excluded
for a high risk of bias because of miss-
ing allocation information or lack of
allocation concealment. All studies
used sodium bicarbonate as the buff-
ering agent, although buffering meth-
ods and concentrations of lidocaine
were not identical between studies.

Commentary

The most commonly used local anes-
thetic in procedures is lidocaine." Al-
though lidocaine offers the benefits

of quick onset, low cost, and safety, it
can cause severe pain with local in-
jection, attributed to its lower pH (be-
tween 3.5 and 7.0) compared with
tissue pH.*? Although results of ran-
domized controlled trials support the
benefits of buffering lidocaine to re-
duce pain, this technique may not be
frequently used in busy emergency
department settings because of incon-
venience and cost. Results of this
meta-analysis strongly support the
use of buffered lidocaine to reduce
pain of infiltration in both parallel-
group and crossover studies. Parallel-
group studies include 2 independent
groups receiving different treatments,
whereas in crossover trials, each pa-
tient receives both treatments. In
studies with subjective outcomes
such as pain, crossover studies limit
variation between participants and of-
ten provide a more valid measure of
effect in evaluating different treat-
ments.” It has been shown that a dif-
ference of 13 (95% confidence inter-
val 10 to 17) on a 0- to 100-point
visual analog scale is clinically mean-
ingful.” The relative decreases in pain
reported in the crossover design stud-
ies appear to be clinically relevant,
whereas the pain reduction among
the parallel-group studies may not be
clinically meaningful. Buffered lido-
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caine was also found to be preferred
by patients and without adverse
events. In addition, a recent meta-
analysis found similar reductions in
pain when both unbuffered and

buffered lidocaine were warmed to
body temperature.6 Emergency physi-
cians should routinely buffer lido-
caine and consider warming before
local administration.
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