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Clinical Outcomes Associated With
Procalcitonin Algorithms to Guide Antibiotic
Therapy in Respiratory Tract Infections

Clinical Question [n patients with respiratory tract infection, is measurement of procalcitonin to
guide antibiotic prescriptions associated with reduced antibiotic exposure without increases in
all-cause mortality or treatment failure?

Bottom Line The measurement of procalcitonin to guide initiation and duration of antibiotic treat-
ment in patients with respiratory tract infections of varying severity is associated with lower anti-
biotic exposure without increasing all-cause mortality or treatment failure.
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HE MOST FREQUENT INDICATION

for antibiotic use is respiratory

tract infections, ranging in se-

verity from self-limited acute
bronchitis to life-threatening bacterial
pneumonia.’ Antibiotic prescriptions for
nonpneumonia respiratory tract infec-
tions and prolonged courses for pneu-
monia contribute to antibiotic overuse,
which potentially leads to the develop-
ment of antibiotic resistance and
increased risk of Clostridium difficile
infection.

Procalcitonin, a biomarker for bac-
terial infections, is released ubiqui-
tously in response to bacterial toxins
and bacteria-specific proinflamma-
tory mediators.? Previous trials inves-
tigated the effects of procalcitonin al-
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Table. Summary of Results for Measuring Procalcitonin to Guide Antibiotic Use in Respiratory
Tract Infections®

Adjusted Odds Ratio
No. of Procalcitonin  Control or Mean Difference
Trials Group Group (95% Cl)
All patients with respiratory tract infections 14 (n=2085) (n=2126)
Mortality, No. (%) 118 (5.7) 134 (6.3) 0.94 (0.71 10 1.23)
Treatment failure, No. (%) 398 (19.1) 466 (21.9) 0.82 (0.71 t0 0.97)°¢
Total antibiotic exposure, median (IQR), d 4(0to8) 8(to12) —3.47
(-3.781t0 —3.17)P
Patients treated in primary care 2 (n =507) (n =501)
Mortality, No. (%) 0 1(0.2) NA
Treatment failure, No. (%) 159 (31.4) 164 (32.7) 0.95 (0.73to0 1.24)
Total antibiotic exposure, median (IQR), d 0(0to0) 6(0to7) —3.06
(—3.48t0 —2.65)P
Patients treated in the emergency department 7 (n=1291) (n=1314)
Mortality, No. (%) 61(4.7) 59 (4.5) 1.03(0.7t0 1.5)
Treatment failure, No. (%) 182 (14.1) 228 (17.4) 0.76 (0.61 t0 0.95)¢
Total antibiotic exposure, median (IQR), d 5(0to8) 9(to12) —2.96
(—3.38t0 —2.54)P
Patients treated in the intensive care unit 5 (n=287) (n=311)
Mortality, No. (%) 57 (19.9) 74(23.8)  0.84(0.54101.31)
Treatment failure, No. (%) 57 (19.9) 74 (23.8) 0.84 (0.54 10 1.31)
Total antibiotic exposure, median (IQR), d 8(Bto15) 12(8to18) —3.21
(—4.32t0 —2.10)P
Patients with community-acquired pneumonia 12 (n =999) (n=1028)
Mortality, No. (%) 92 (9.2) 111 (10.8) 0.89 (0.64 to 1.23)
Treatment failure, No. (%) 190 (19.0) 240 (23.4) 0.77 (0.62 to 0.96)°
Total antibiotic exposure, median (IQR), d 6(@4to10) 10(8to 14) —3.98
(—4.441t0 —3.52)P
Patients with exacerbation of COPD 6 (n =288) (n =296)
Mortality, No. (%) 9(3.1) 8(2.7) 1.15(0.43 to 3.09)
Treatment failure, No. (%) 35 (13.7) 45 (15.2) 0.75(0.46t0 1.22)
Total antibiotic exposure, median (IQR), d 0(to6) 7 (0to 10) —3.03
(—3.76 to —2.3)P

Abbreviations: COPD, chronic obstructive pulmonary disease; IQR, interquartile range; NA, not available.
aSource: Schuetz P, Miiller B, Christ-Crain M, et al. Procalcitonin to initiate or discontinue antibiotics in acute respiratory
b tract infections. Cochrane Database Syst Rev. 2012;9:CD007498.* doi:10.1002/14651858.CD007498.pub2
P<.01.
Cp<.05.
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Evidence Profile

No. of randomized trials: 14
Study years: 2004-2011

No. of patients: 4211 with respiratory
infections of varying severity, includ-
ing upper respiratory tract infections,
bronchitis, exacerbation of chronic ob-
structive pulmonary disease (COPD),
community-acquired pneumonia
(CAP), and ventilator-associated pneu-
monia

Men: 2282 (54%) Women: 1929 (46%)
Race/ethnicity: Unavailable
Age, mean (SD): 59.8 (19.2) years

Settings: Inpatient and outpatient,
medical and surgical intensive care units
(ICUs)

Countries: United States, Germany,
Switzerland, France, Denmark, China
Comparison: Antibiotic therapy with vs
without guidance from procalcitonin
levels

Primary outcomes: (1) All-cause 30-
day mortality and (2) treatment failure
within 30 days defined as death, ICU ad-
mission, hospitalization, respiratory in-
fection—specific complications, recur-
rent or worsening infection, and patients
reporting any symptoms of ongoing re-
spiratory tract infection at 30 days
Secondary outcome: Total antibiotic ex-
posure at 30 days

gorithms for guiding antibiotic use.?
These algorithms recommended anti-
biotic prescription only if procalcito-
nin levels are elevated and recom-
mended antibiotic cessation when
procalcitonin levels normalize. Yet the
safety and efficacy of procalcitonin al-
gorithms have not been conclusively
demonstrated.

SUMMARY OF FINDINGS

There was no increase in all-cause mor-
tality associated with procalcitonin test-
ing for any clinical setting or any type
of respiratory tract infection (TABLE).
Treatment failure was lower for pro-
calcitonin-guided patients treated in the
emergency department (odds ratio
[OR],0.76 [95% CI, 0.61-0.95]) and in
patients with CAP (OR, 0.77 [95% CI,
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0.62-0.96]). Patients for whom procal-
citonin was used to guide antibiotic
therapy had lower antibiotic expo-
sure, which was mainly due to lower
antibiotic prescription rates for exac-
erbation of COPD (48% vs 73%) and
bronchitis (24% vs 66%). Patients with
measurement of procalcitonin also had
shorter antibiotic courses in the emer-
gency department (median, 7 days
[IQR, 4-10] vs 10 days [IQR, 7-13]), in
the ICU (median, 8 days [IQR, 5-15]
vs 12 days [IQR, 8-18]), and with a di-
agnosis of CAP (median, 7 days [IQR,
5-10] vs 10 days [IQR, 8-14]).

COMMENT

Among 14 trials and 4211 patients with
respiratory tract infections, measure-
ment of procalcitonin to guide antibi-
otic therapy was not associated with in-
creased mortality or treatment failure.*
Results suggest that using procalcito-
nin to guide antibiotic therapy is asso-
ciated with fewer antibiotic prescrip-
tions in primary care settings and in
patients with less severe infections, and
with shorter courses of antibiotics for
patients evaluated in the emergency de-
partment or the critical care setting. The
lower risk of treatment failure associ-
ated with procalcitonin testing may in
part relate to lower antibiotic expo-
sure, but this needs furthers explora-
tion.

Limitations

The randomized trials were not blinded
in regard to allocation and outcome as-
sessment. Adherence to procalcitonin
algorithms was variable and lower in the
critical care setting (between 47% and
81%). Included trials were mostly con-
ducted in Europe (78%). Two trials
were conducted in China and one mul-
tinational trial was conducted in the
United States. Immunosuppressed pa-
tients, children, and patients with non-
respiratory infections were not in-

cluded.

Comparison of Findings
With Current Guidelines
There are currently no practice guide-
lines in the United States regarding

measurement of procalcitonin to
guide antibiotic therapy. The 2011
European Respiratory Society guide-
lines recommended using procalcito-
nin to guide antibiotic treatment
duration in CAP, even in severe
cases.” The 2012 international Surviv-
ing Sepsis Campaign guidelines
emphasize procalcitonin for stopping
antibiotics.

Areas in Need of Future Study

Further studies are needed to deter-
mine the safety of procalcitonin algo-
rithms in critical care settings and for
guiding treatment of nonrespiratory in-
fections. Future trials should evaluate
the cost-effectiveness of procalcitonin
algorithms by considering country-
specific costs of procalcitonin measure-
ments and potential savings and health
benefits by reducing antibiotic prescrip-
tion rates.®’
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