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Clinical Question
Can using procalcitonin levels help guide antibi-
otic stewardship for patients with acute respira-
tory infections?

Evidence-Based Answer
Procalcitonin-guided antibiotic therapy, when 
compared with routine treatments, results 
in decreased mortality in patients with acute 
respiratory infections (absolute risk reduc-
tion [ARR] = 1.4%;​ number needed to treat 
[NNT] = 71). (Strength of Recommendation:​ 
A, based on consistent, good-quality patient-
oriented evidence.) Compared with routine 
treatments, procalcitonin-guided antibiotic 
therapy also results in 2.4 fewer overall days 
of exposure to antibiotics and fewer overall 
antibiotic-related adverse effects (16% vs. 22% in 
the control group).1 (Strength of Recommenda-
tion:​ B, based on inconsistent or limited-quality 
patient-oriented evidence.) 

Practice Pointers
Acute respiratory infections are the most com-
mon reason for antibiotic therapy in primary 
care and hospital settings.2-4 Appropriate treat-
ment, including judicious use of antibiotics, is 

associated with improved clinical outcomes.3-5 
Procalcitonin is a calcitonin precursor whose 
serum levels rise in the setting of bacterial infec-
tion;​ procalcitonin-guided antibiotic therapy 
is already used in many clinical settings. This 
Cochrane analysis was designed to evaluate 
whether procalcitonin-guided antibiotic therapy 
for acute respiratory infections leads to improved 
outcomes vs. routine management. It is an update 
of a 2012 review.

The authors included 26 randomized controlled 
trials with a total of 6,708 patients who had acute 
respiratory infections.1 Outcomes included all-
cause mortality, treatment failure, and duration 
of antibiotic exposure. Per GRADE (grading of 
recommendations, assessment, development, and 
evaluation) criteria, the data in this review were 
deemed to be of high quality for mortality and 
antibiotic exposure outcomes. Data were deemed 
to be of moderate quality for treatment failure 
and adverse effects because the definitions for 
these end points among trials were not identical.

Compared with patients receiving routine 
care, those receiving procalcitonin-guided anti-
biotic therapy for acute respiratory infections 
were found to have lower 30-day all-cause mor-
tality across all clinical settings (ARR = 1.4%;​ 
95% confidence interval [CI], 0.5% to 2.4%;​ 
NNT = 71). Mortality is very low in primary care 
settings;​ therefore, assessment of this group was 
incomplete. 

Treatment failure—defined as death, hospi-
talization, acute respiratory infection–specific 
complications (e.g., empyema for lower acute 
respiratory infections, meningitis for upper 
acute respiratory infections), recurrent or wors-
ening infection, and participants reporting any 
symptoms of an ongoing respiratory infection 
(e.g., fever, cough, dyspnea) at follow-up—was 
not significantly lower in the procalcitonin 
group. Procalcitonin guidance was associated 
with a reduction in total antibiotic exposure 
(from a mean of 8.1 days to 5.7 days;​ regression 
coefficient = –2.4 days;​ 95% CI, –2.7 to –2.2;​  
P < .001). 

Data from six of the primary care and emer-
gency department trials were analyzed and 
revealed a significant reduction in antibiotic-
related adverse effects in patients whose care was 

These are summaries of reviews from the 
Cochrane Library.

This series is coordinated by Corey D. Fogle-
man, MD, Assistant Medical Editor.

A collection of Cochrane for Clinicians pub-
lished in AFP is available at https://www.aafp.org/
afp/cochrane.

 CME  This clinical content conforms to AAFP 
criteria for continuing medical education (CME). 
See CME Quiz on page 18.

Downloaded from the American Family Physician website at www.aafp.org/afp. Copyright © 2018 American Academy of Family Physicians. For the private, noncom-
mercial use of one individual user of the website. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.



July 1, 2018 ◆ Volume 98, Number 1 www.aafp.org/afp� American Family Physician  21

COCHRANE FOR CLINICIANS

guided by procalcitonin algorithms (16.3% in 
the procalcitonin-guided group vs. 22.1% in the 
control group;​ odds ratio = 0.68;​ 95% CI, 0.57 to 
0.82;​ P < .001). Procalcitonin can be used quickly, 
with most in-house laboratories returning results 
within two hours. However, it may be cost pro-
hibitive depending on insurance.

Appropriately timed and utilized procalcitonin-
guided therapy has the potential to improve the 
management of patients with acute respiratory 
infections but has yet to be adequately studied 
in those with other clinical diagnoses. National 
guidelines do not yet mention the use of procal-
citonin as part of the management of acute respi-
ratory infections.
The practice recommendations in this activity are 
available at http://​www.cochrane.org/CD007498. 

The views expressed in this article are those of the 
authors and do not necessarily reflect the official 
policy or position of the Department of Defense, the 
U.S. Army, U.S. Air Force, U.S. Navy, or the Uniformed 
Services University of the Health Sciences. 

References
	 1. 	Schuetz P, Wirz Y, Sager R, et al. Procalcitonin to initiate 

or discontinue antibiotics in acute respiratory tract infec-
tions. Cochrane Database Syst Rev. 2017;​(10):​CD007498.

	 2. 	Evans AT, Husain S, Durairaj L, Sadowski LS, Charles-
Damte M, Wang Y. Azithromycin for acute bronchitis:​ a 
randomised, double-blind, controlled trial. Lancet. 2002;​
359(9318):​1648-1654.

	 3. 	Gonzales R, Steiner JF, Sande MA. Antibiotic prescribing 
for adults with colds, upper respiratory tract infections, 
and bronchitis by ambulatory care physicians. JAMA. 1997;​
278(11):​901-904.

	 4. 	Zaas AK, Garner BH, Tsalik EL, Burke T, Woods CW, Gins-
burg GS. The current epidemiology and clinical decisions 
surrounding acute respiratory infections. Trends Mol Med. 
2014;​20(10):​579-588.

	 5. 	Doan Q, Enarson P, Kissoon N, Klassen TP, Johnson DW. 
Rapid viral diagnosis for acute febrile respiratory illness in 
children in the emergency department. Cochrane Data-
base Syst Rev. 2014;​(9):​CD006452. 

Individual Behavioral Counseling 
for Smoking Cessation 
Elizabeth Salisbury-Afshar, MD, MPH, FAAFP, 
FASAM, FACPM
Chicago Department of Public Health;​ Rush Univer-
sity Department of Family Medicine, Chicago, Illinois

Author disclosure:​ No relevant financial affiliations. 

Clinical Question
Does individual behavioral counseling provided 
by a trained therapist impact the rate of smoking 
cessation? 

Evidence-Based Answer
Individual behavioral counseling conducted by 
a trained therapist provides some benefit when 
compared with brief counseling and support;​ 
however, this benefit is less pronounced in the 
context of pharmacotherapy. If seven out of 100 
smokers are able to quit smoking for at least six 
months with brief counseling (i.e., brief advice, 
educational self-help materials, or usual care), 
adding individual behavioral counseling delivered 
by a trained therapist would increase this num-
ber to 10 to 12 out of 100 smokers. (Strength of 
Recommendation:​ A, based on consistent, good-
quality patient-oriented evidence.) If 11 out of 100 
smokers are able to quit smoking with pharmaco-
therapy, adding individual behavioral counseling 
by a trained therapist might increase this number 
to as many as 16 out of 100 smokers.1 (Strength 
of Recommendation:​ B, based on inconsistent or 
limited-quality patient-oriented evidence.) 

Practice Pointers
Cigarette smoking is the single greatest modifi-
able health risk factor in the United States, with 
current smokers dying on average at least 10 
years earlier than those who have never smoked.2 
Family physicians are encouraged to screen for 
tobacco use, offer smoking cessation counseling, 
and provide pharmacotherapy when appropri-
ate.3 This analysis measured whether individual 
behavioral counseling provided by a therapist 
trained in smoking cessation adds additional 
benefit compared with brief counseling interven-
tion or no counseling intervention. The analysis 
specifically excluded studies in which counseling 
was delivered by physicians or nurses as part of 
routine clinical care.

This Cochrane review included 49 randomized 
or quasirandomized controlled trials in which at 
least one treatment arm consisted of an uncon-
founded intervention from a therapist, with 
19,000 total adult participants.1 The trials took 
place in a variety of settings and included inpa-
tient medical and surgical patients, outpatient 
primary care patients, and veterans with drug 
or alcohol dependency in residential rehabili-
tation facilities. All trials involved one or more 
face-to-face counseling sessions with a smoking 
cessation therapist that lasted at least 10 minutes, 
although most sessions were much longer, and 
many included follow-up telephone contact. All 
trials also included a follow-up period of at least 
six months. 
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Thirty-three trials compared individual behav-
ioral counseling with a control group of patients 
who received only minimal support with brief 
advice about cessation, usual care, or written 
materials.1 Individual behavioral counseling 
improved the likelihood that patients would 
remain abstinent at the longest reported follow-up 
period, which varied by study (number needed to 
treat = 25;​ 95% confidence interval, 20 to 33). Six 
of the trials provided some form of pharmaco-
therapy for smoking cessation to all participants. 
In this subset of patients, a trend suggested that 
therapist counseling was more effective than con-
trol, but the results were not significant. Eleven 
studies compared different levels of counseling 
and found only a small benefit from more inten-
sive counseling vs. brief counseling. 

Five studies compared counseling approaches 
with similar contact times;​ however, these stud-
ies could not be pooled because they were clin-
ically heterogeneous. Only one study found any 
significant difference between types of coun-
seling approaches.4 The study, which included 
755 African American “light” smokers (i.e., no 
more than 10 cigarettes per day), demonstrated 
that persons who received a health education 
intervention were more likely to stop smoking 
than light smokers who received a motivational 
interviewing intervention (16.7% vs. 8.5% quit 
rates, respectively;​ P < .001). Health education is 
a counseling approach that uses semi-structured 
scripts to provide information on the addictive 
properties of nicotine, the health consequences of 
smoking, and the benefits of cessation while pro-
viding concrete strategies for developing a quit 
plan and addressing smoking triggers.

The Agency for Healthcare Research and Qual-
ity (AHRQ) Treating Tobacco Use and Depen-
dence guideline recommends that clinicians offer 

every patient who uses tobacco at least a brief 
intervention, and that they encourage patients 
who are attempting smoking cessation to use 
pharmacotherapy, except when medically contra-
indicated or in specific populations (e.g., pregnant 
women, light smokers). First-line medications 
include sustained-release bupropion (Zyban), nic-
otine gum, nicotine inhaler, nicotine lozenge, nic-
otine nasal spray, nicotine patch, and varenicline 
(Chantix). The guideline also recommends indi-
vidual, group, and telephone counseling, includ-
ing telephone quit lines. The AHRQ guideline 
emphasizes that counseling and pharmacother-
apy are each effective when used individually for 
smoking cessation, but the combination is more 
effective than either strategy alone.5 

The practice recommendations in this activity are 
available at http://​www.cochrane.org/CD001292. 

Editor’s note:​ The number needed to treat 
reported in this Cochrane for Clinicians was cal-
culated by the author based on raw data provided 
in the original Cochrane review.
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