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Antibiotic stewardship:
The FP’s role

Drug resistance is an expanding problem in outpatient
settings. The text and tables that follow can help you fight
it by adhering to optimal prescribing guidelines.

PRACTICE
RECOMMENDATIONS

> Manage uncomplicated
cutaneous abscesses caused
by community-acquired
methicillin-resistant Staphy-
lococcus aureus with incision
and drainage alone. (A)

) Treat upper respiratory
infections associated

with drug-resistant
Streptococcus pneumoniae
with high-dose amoxicillin,
which has been found to over-
come penicillin resistance. ()

> Administer dual therapy
with ceftriaxone and
azithromycin to patients with
gonococcal infections.

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

Consensus, usual practice,
opinion, disease-oriented
evidence, case series

ny use of antibiotics can promote the development

of drug resistance, but antibiotic misuse is far more

likely to lead to superinfections, allergic reactions, and
adverse events. These are pressing concerns in ambulatory
care, as well as in inpatient settings, but efforts to address
unnecessary and inappropriate use of antibiotics have been
more focused on the latter.!

A US study published in 2013 found that, in one year alone,
nearly 260 million courses of antibiotics were prescribed to
patients in ambulatory care. Patients <2 years or >65 years of age
had the highest antibiotic prescription rates, and practitioners
in family medicine were the most likely to prescribe them.? Yet
evidence suggests that more than half of all community-based
antibiotic prescriptions may be unnecessary or inappropriate—
the combined result of patient, physician, and health system
factors.? The continuing shift of medical services from acute care
to community-based settings has contributed to an increase in
antibiotic-resistant infections in the community, as well.

Skin infections caused by Staphylococcus aureus, respira-
tory infections caused by Streptococcus pneumoniae, urinary
tract infections (UTIs) caused by Escherichia coli and other
Enterobacteriaceae, and sexually transmitted diseases such
as gonorrhea are recent examples of community-transmitted
infections for which increases in antibiotic resistance rates have
been reported.® It is crucial for primary care physicians to know
when watchful waiting is appropriate, when antibiotics are indi-
cated, and, when needed, which antimicrobials are most likely
to be effective. The case studies, text, and tables that follow can
be used as a guide.

CASE 1 >

Ear tugging, fever, and upper respiratory symptoms
Two-year-old Daniel is brought in to see his family physi-
cian. His mother reports that he has been tugging at his
right ear for the past 24 hours. Daniel also has upper respira-

THE JOURNAL OF FAMILY PRACTICE | DECEMBER 2016 | VOL 65, NO 12



324NOS IDNIIDS @ IOVINI

Evidence suggests that
more than half of all
community-based
antibiotic prescriptions
may be unnecessary or
inappropriate—the
combined result of
patient, physician, and
health system factors.

(Pictured: Colorized scanning electron micrograph of a neutrophil (purple)
ingesting methicillin-resistant Staphylococcus aureus bacteria (green).

tory symptoms and an axial temperature
of 101.9°F. He had one episode of vomiting,
which kept him out of day care today. The
patient’s past medical history is significant
for surgery to repair an atrial septal defect
15 months ago.

Daniel takes no medication, has no drug
allergies, and his immunizations are up to
date. He was given a course of antibiotics to
treat otitis media 2 months ago. A physical
exam reveals an irritable but normally devel-
oping child. An otoscopic exam reveals red-
dened tympanic membranes bilaterally with
normal mobility.

CASE 2 »
Dysuria and urethral discharge
Twenty-year-old Jon F visits his FP and reports
painful urination and purulent urethral dis-
charge of 3 days’ duration. He denies having
flank pain. When asked about his sexual his-
tory, Mr. F acknowledges having had unpro-
tected intercourse with a sex worker less than
2 weeks ago.

The patient’s past medical history is
unremarkable. He reports smoking marijuana

occasionally, but denies other recreational
drug use.

He tested negative for human immu-
nodeficiency virus (HIV) 18 months ago, but
says he has used condoms inconsistently since
then. A physical exam reveals normal vital
signs, with no sores or rashes. His chest, heart,
musculoskeletal, abdominal, and rectal exams
are normal. A genital exam reveals a normal
circumcised penis, with reddened meatus and
purulent discharge; the scrotum and testes
are normal and without lesions, tenderness,
or masses.

If Daniel and Jon F were your patients,
would you prescribe antibiotics for them—
and if so, what drugs would you select?

How to manage
community-acquired MRSA
Methicillin-resistant S aureus (MRSA) is a
common antimicrobial-resistant patho-
gen found in health care settings and in
the community. While most community-
acquired infections are minor and involve the
skin and soft tissues, community-acquired
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TABLE 1

Treating CA-MRSA: Which options, and when’

Agent Dose Comments

Clindamycin Adults: 300-450 mg g6h x 5-10 d D-zone test informs utility; preferred
Children: 10-20 mg/kg/d divided g8h x 5-10 d LT (RIS (PR

Doxycycline Adults: 100 mg q12h x 5-10 d Avoid in children <8 y

Linezolid Adults: 600 mg q12h x 5-10 d Use with caution in patients on SSRIs
Children: 10 mg/kg q12h x 5-10 d ?l:phg':s)sl?O(Stahigzjlszct;/ig;er:\];r)row

Minocycline Adults: 100 mg q12h x 5-10 d Avoid in children <8 y

Mupirocin 2%

Adults and children: Apply topically g8h x5 d

For minor skin infections (impetigo) or

ointment secondarily infected skin lesions
TMP/SMX Adults: 2 double-strength (160/800 mg) tablets q12h x 5-10 d

Children: 8-12 mg/kg/d (TMP) divided q12h x 5-10 d
Tedizolid Adults: 200 mg/d x6 d Safety of co-administration with SSRIs and

MAOIs is not fully known

CA-MRSA, community-acquired methicillin-resistant Staphylococcus aureus; MAOIs, monoamine oxidase inhibitors; TMP/SMX, trimethoprim/sulfamethoxazole;
SSRIs, selective serotonin reuptake inhibitors.
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phlebitis, and necrotizing fasciitis.

Identifying patients at risk

American, and Pacific Islander descent.®

and local tissue necrosis.®

(CA)-MRSA can cause pneumonia, thrombo-

Individuals who share personal items, such
as toothbrushes or razors, or have physical
contact with anyone who is infected with or
who carries the multidrug-resistant patho-
gen (eg, those spending time in crowded
spaces like prisons, schools, or day care cen-
ters) are at increased risk for CA-MRSA. So,
too, are intravenous (IV) drug users, men
who have sex with men, individuals who have
repeated skin trauma or contact with ani-
mals, and those of Native American, African-

MRSA resistance mechanisms include
expression of altered penicillin-binding pro-
teins, which have a reduced affinity for beta-
lactam antibiotics. MRSA isolates may also be
resistant to macrolides, aminoglycosides, flu-
oroquinolones, and clindamycin. CA-MRSA is
not typically associated with the same degree
of multidrug resistance as hospital-acquired
strains. Instead, CA-MRSA usually produces a
toxin known as Panton-Valentine leukocidin
(PVL), which leads to leukocyte destruction

I Uncomplicated CA-MRSA skin and
soft-tissue infections usually respond to
incision and drainage, provided the patient
(or parent) is instructed in and adheres to
the recommended hygiene and wound care
provisions. Antimicrobial agents are gener-
ally reserved for patients who have extensive
disease involving multiple infection sites
and/or systemic symptoms, purulent celluli-
tis without drainable foci, or septic phlebitis,
or failed to respond to incision and drainage
alone. Extreme age is a reasonable indica-
tion for antibiotics as well. Patients with more
serious conditions, such as pneumonia,
thrombophlebitis, or necrotizing fasciitis,
require high acuity care and IV antibiotics.”

I First-line empiric therapy in the
outpatient setting should be either trime-
thoprim/sulfamethoxazole (TMP/SMX) or a
long-acting tetracycline (TABLE 1).” The ideal
adult dose of TMP/SMX is 2 double-strength
tablets (160/800 mg) twice daily for 5 to
10 days, as treatment failures are more preva-
lent with lower doses. Tetracyclines should
be avoided in patients younger than 8 years.”

Clindamycin is an option in settings
in which isolates can be tested to ensure a
lack of inducible resistance; it is also the pre-
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Recent antibiotic
use is a major
risk factor

for developing

a drug-resistant
S pneumoniae
infection.
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TABLE 2
Risk factors for drug-resistant
S pneumoniae®'*"

Age <2yor>65y

Antibiotic therapy in last 3 mo

Comorbidities (diabetes; heart, lung, liver, or
renal disease)

Immunosuppression

Exposure to children in day care centers

Alcoholism

Smoking

ferred agent for pregnant women.” Topical
mupirocin may be suitable for children with
minor skin infections or secondarily infected
skin lesions. Oral linezolid and tedizolid can
also be used to treat CA-MRSA, but cost and
the potential for drug interaction may pro-
hibit their use. Linezolid inhibits PVL toxin
production, however, and may be useful in
more serious infections, such as necrotizing
fasciitis.”

Strategies for preventing recurrent
infection include personal and environmen-
tal hygiene measures for patients and close
contacts. Decolonization strategies such as
application of intranasal mupirocin 2% and
washing with chlorhexidine soap may also be
considered.”

How to respond

to drug-resistant S pneumoniae
CASE 1 » Daniel

Daniel’s physician recommends observation,
analgesics, and follow-up in 24 to 48 hours
if his symptoms do not improve. Two days
later, his mother brings him back to the
office with worsening upper respiratory symp-
toms. Within the last 24 hours, she reports,
Daniel’s axial temperatures have ranged from
101.5 to 102.9°F. He is drinking water and eat-
ing popsicles, she adds, but refusing to eat
solid food. An otoscopic exam reveals mod-
erately bulging tympanic membranes and
poor mobility, with purulent fluid behind the
membranes. The rest of the physical exam is
non-contributory.

S pneumoniae is a gram-positive diplococ-
cus frequently implicated in sinusitis, acute
otitis media, and community-acquired pneu-
monia among outpatients and in meningitis
among hospitalized patients. S pneumoniae
is a virulent strain of streptococcus associ-
ated with increased morbidity and mortality
in both young children and the elderly.?

The emergence of drug resistance
For years, penicillins, cephalosporins, and
macrolides were used to treat community-
acquired S pneumoniae infections, but peni-
cillin-resistant S pneumoniae (PRSP) emerged
in the 1990s. It results from alterations in pen-
icillin-binding proteins, with the degree of re-
sistance dependent on the particular proteins
affected and the binding affinity of the beta-
lactam agent used. S pneumoniae resistance to
macrolides and clindamycin has also emerged.?

In 2010, a report on a large registry of
S pneumoniae isolates revealed antibiotic
resistance rates of approximately 5% for pen-
icillin, 3% for cephalosporins, 30% for mac-
rolides, and 20% for TMP/SMX. Levofloxacin
resistance in S pneumoniae is rare (<1%).°

Penicillin resistance has been associated
with poor clinical outcomes in patients with
PRSP meningitis who were treated with stan-
dard doses of penicillin or cephalosporins.'®
The impact of penicillin resistance on clinical
outcomes in non-meningeal infections, how-
ever, is less clear.? Macrolide and fluoroqui-
nolone resistance has been associated with
worse clinical outcomes and treatment fail-
ures.’ Fluoroquinolone use has been linked
to an increased risk for adverse events and
to Clostridium difficile (C difficile)-associated
diarrhea." Recent antibiotic use is a major
risk factor for developing a drug-resistant
S pneumoniae infection. Additional risk fac-
tors are listed in TABLE 2.%'%13

1 Is it bacterial? Distinguishing viral from
bacterial etiologies in upper respiratory tract
infections is challenging but critical in deter-
mining whether antibiotics are indicated. Use
rapid diagnostic assays, whenever possible, to
differentiate between them and to identify resis-
tant bacteria.' Prescribing antibiotics for respi-
ratory infections only when necessary is crucial,
as high rates of antimicrobial use is correlated
with increasing resistance to S pneumoniae.'>'
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TABLE 3

Recommended antibiotics for community-acquired RTIs'*'"*?

Infection

First-line therapy (adults)

First-line therapy (children)

Duration

Acute bacterial rhinosinusitis

Amoxicillin-clavulanate

For severe infection or risk factors for PRSP:
High-dose amoxicillin-clavulanate*

Adults: 5-7 d
Children: 10-14 d

Acute otitis media

High-dose amoxicillin or amoxicillin-clavulanate*

Children: 5-7 d

Community-acquired

pneumonia clarithromycin)

Doxycycline

Macrolide (azithromycin,

If risk factors present for PRSP:
High-dose amoxicillin or amoxicillin-
clavulanate* in combination with a
macrolide or doxycycline

Respiratory fluoroquinolone
(levofloxacin or moxifloxacin)

Amoxicillin

Azithromycin

Adults: 5d
Children: 5-10 d

PRSP, penicillin-resistant S pneumoniae; RTls, respiratory tract infections.

*High-dose amoxicillin: 1 g TID in adults and 80-90 mg/kg/d in 2 divided doses in children; high-dose amoxicillin-clavulanate: 2000/125 mg BID in adults and
90/6.4 mg/kg/d in 2 divided doses in children. Reserve amoxicillin-clavulanate for patients recently treated with a beta-lactam or for recurrent infection.

What the societies call for
Practice guidelines from the Infectious Dis-
eases Society of America (IDSA) for acute
bacterial rhinosinusitis recommend starting
antibiotics only when the following criteria
are met:
o persistent symptoms that have not
improved for 210 days
e severe symptoms have been present
for 23 to 4 days
e “double sickening,’ in which symp-
toms initially improve, but subse-
quently worsen."”

The acute otitis media guideline,
developed by the American Academy of
Pediatricians and the American Academy of
Family Physicians, takes a similar approach.
The guideline recommends observation with
close follow-up in patients 224 months of age
without severe signs or symptoms (eg, otal-
gia lasting >48 hours, temperature 2102.2°F
in the past 48 hours).!®* When antibiotics are
needed for respiratory tract infections, the
selection of agents should be based on the
site of infection, the latest evidence, and an
assessment of patient-specific factors, in-
cluding risk for PRSP (TABLE 3).!31719

High-dose amoxicillin has become the

N JFPONLINE.COM

mainstay when PRSP is a concern, as the high
doses have been found to overcome this type
of penicillin resistance. Fluoroquinolones
and cephalosporins are typically reserved
for selected cases in which drug allergies or
resistance to first-line agents is a concern.

CASE 1 » Daniel

The physician prescribes high-dose amoxicil-
lin (80 mg/kg/d taken in 2 divided doses for
5 days) for Daniel, whose exposure at day
care and recent antibiotic use put him at
increased risk for PRSP. The doctor stresses the
importance of giving the medication to Dan-
iel for the full 5 days, even if his symptoms
resolve. He encourages the patient’s mother
to give him bedtime analgesics and yogurt
with active cultures while he takes the amoxi-
cillin to reduce the likelihood of diarrhea. He
also schedules a follow-up visit in a week.

Treating drug-resistant UTIs

The vast majority of community-acquired
UTIs are caused by E coli, followed by other
Enterobacteriaceae such as Klebsiella pneu-
moniae and Proteus mirabilis.' Since 2000,
E coli resistance to commonly used out-
patient antimicrobials has increased, par-
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TABLE 4

Antimicrobial agents for UTIs caused by multidrug-resistant organisms?*2%2

Agent

Dose

Comments

Nitrofurantoin

100 mg q12h x5d

Risk for hepatotoxicity, pulmonary toxic-
ity, peripheral neuropathy, and hemolytic
anemia in patients with G6PD deficiency

Contraindicated in
CrCl <60 mL/min

Avoid for complicated UTI

Fosfomycin

3 g single dose (may repeat every other day for 3 d for
complicated infection)

Dissolve in 3-4 oz water
Limited data for complicated UTI

Susceptibility testing not included in
standard automated testing

Ciprofloxacin

500 mg q12h x 7-14d

In uncomplicated UTI, reserve for

Levofloxacin

500-750 mg/d x 5-10 d

patients without other treatment options
Check local resistance data prior to use

Risk for multiple serious adverse effects,
including QT-prolongation, tendon
rupture, peripheral neuropathy, hepato-
toxicity, hypoglycemia, and CNS effects

CNS, central nervous system; CrCl, creatinine clearance; G6PD, glucose-6-phosphate dehydrogenase; UTI, urinary tract infection.
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ticularly to ciprofloxacin, TMP/SMX, and
narrow spectrum beta-lactams (amoxicil-
lin and cephalexin).®*-? The prevalence of
extended-spectrum-beta-lactamase (ESBL)-
producing Enterobacteriaceae among uri-
nary pathogens is also rising.!

How best to manage

uncomplicated cystitis

Treating uncomplicated cystitisis challenging
for a number of reasons, including increasing
gram-negative resistance, a lack of surveil-
lance data describing local outpatient resis-
tance rates, and limited reliable oral options.
UTIs caused by resistant organisms, such
as ESBL-producing Enterobacteriaceae, are
associated with recent antibiotic use, recur-
rent UTIs, recent hospitalization, advanced
age, multiple comorbidities, hemodialysis,
recent international travel, and urinary cath-
eterization.?®* Urine cultures and suscepti-
bilities should be included in an assessment
of patients with any of these risk factors and
used to inform antibiotic selection.* First-
line treatment options for uncomplicated
cystitis include nitrofurantoin, TMP/SMX (in

regions where the uropathogen resistance is
<20%), and fosfomycin.*

Multidrug-resistant pathogens
Nitrofurantoin, fosfomycin, and in some
instances, fluoroquinolones, are options for
treating multidrug-resistant uropathogens, as
guided by susceptibility results (TABLE 4).2426-28
IV antibiotics may be necessary for patients
who have severe infections or live in long-
term care facilities.*** UTIs caused by car-
bapenem-resistant Enterobacteriaceae are
fortunately still rare in outpatient settings.*
There is a lack of high-quality evidence de-
scribing best practices for treating infections
caused by ESBL-producing bacteria in the
community; therefore, antimicrobial selec-
tion should be based on infection severity
and patient-specific factors.!

Neisseria gonorrhoeae

is multidrug-resistant

CASE2p Jon F

Mr. F's physician suspects gonorrhea, although
chlamydia cannot be ruled out, and orders a
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urethral culture, first-catch urine test using
nucleic acid amplification, syphilis, and HIV
tests. The physician administers ceftriaxone
250 mg IM and azithromycin 1 g PO, instructs
the patient to contact all sex partners within
the last 60 days, and emphasizes the impor-
tance of using latex condoms consistently.
Three days later, Jon returns, complain-
ing that his symptoms have not improved. The
urethral culture shows a gram-negative oxi-
dase-positive diplococcus and testing confirms
N gonorrhoeae. The lab results also reveal a
high cephalosporin minimal inhibitory con-
centration, negative tests for chlamydia and
HIV, and a non-reactive rapid plasma reagin.

Gonococcal infections are the second most
common communicable disease reported
in the United States, with some 820,000 new
cases annually.®" Sites of infection include
the cervix, urethra, and rectum, and less
commonly, the pharynx, conjunctiva, joints,
meninges, and endocardium. Those at risk
for gonorrhea are:

o women who are sexually active and
<25 years of age

e any woman with a new sex partner

o any individual with multiple sex part-
ners or a partner with concurrent
partners and/or a known sexually
transmitted infection (STI)

e an individual who has a history of
inconsistent condom use in non-
monogamous relationships

o sex workers.

The difficulty of treating gonorrhea
Cephalosporins are now the only class of
antimicrobials with reliable activity against
N gonorrhoeae. The Centers for Disease Con-
trol and Prevention (CDC) no longer recom-
mends fluoroquinolones due to increasing
resistance. However, cefixime-resistant strains
of gonorrhea and treatment failures have been
reported, and the drug is no longer recom-
mended for gonorrhea treatment.*

I Combination therapy with one dose
of ceftriaxone 250 mg IM and one dose of
azithromycin 1 g orally is recommended
by the CDC,** as combination therapy
improves efficacy and delays the develop-
ment of resistance. Azithromycin is pre-

N JFPONLINE.COM

Combatting antibiotic resistance:
A call to action for FPs

e Use the best available evidence to determine when antibiotics are
indicated.

Develop and use “antibiograms”—tools that use data from
patient specimens to identify patterns of antibiotic susceptibility
and guide appropriate empiric antibiotic selection.

Use rapid diagnostic assays to differentiate between viral and
bacterial infections and identify resistant bacteria.

Add antibiotic use to the list of metrics your practice uses to assess
clinician performance.

Adopt standard, clear language to explain to patients and parents
when—and why—antibiotics are not indicated.

Support public health surveillance efforts by learning and
adhering to reporting requirements in your community.

ferred over doxycycline as the second agent.
That’s both because of a higher prevalence
of tetracycline resistance among circulat-
ing gonococci and azithromycin’s activity
against Chlamydia trachomatis, as patients
with gonococcal infections are frequently
co-infected with this organism.*

I Suspected treatment failures are
more likely caused by re-infection than drug
resistance. If resistance is suspected, how-
ever, physicians should seek guidance from
an infectious diseases specialist or the CDC
on repeat cultures, susceptibility testing, and
antimicrobial therapy.

Two treatment regimens have dem-
onstrated efficacy against cephalosporin-
resistant N gonorrhoeae:*"*

o A single dose of gemifloxacin 320 mg

PO plus azithromycin 2 g PO or

« asingle dose of gentamicin 240 mg IM

plus azithromycin 2 g PO.

CASE2p Jon F

Mr. F's physician consults with an infectious
disease specialist at the local hospital, who
confirms his suspicion that the patient has
been infected with antibiotic-resistant N gon-
orrhoeae. The physician administers genta-
micin 240 mg IM plus azithromycin 2 g orally,
and warns the patient that he may experience
gastrointestinal adverse effects. The physi-
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For more

on antibiotic
stewardship,
see, "6 steps
to take when
a patient
insists on that
antibiotic,"
on page 862.
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cian reports the case, as required, to the local
health department.

Antibiotic stewardship:

What's being done...

Efforts to improve antibiotic use in the com-
munity setting include a variety of strategies,
including academic detailing (ie, evidence-
based promotion of drug therapies rather
than promotion by manufacturer represen-
tatives), patient education, clinical decision
support, multi-faceted programs using a
combination of interventions, and local and
national campaigns.***® Recent examples of
successful campaigns include the American
Board of Internal Medicine Foundation’s
Choosing Wisely initiative (choosingwisely.
org) and the CDC’s Get Smart program (cdc.
gov/getsmart/community/index.html).

Get Smart promotes appropriate antibi-
otic use by prescribers and aims to decrease
demand for antibiotics by patients and
promote adherence to prescribed antibiotic
regimens. Studies have found that incor-
porating treatment algorithms and clinical
decision support systems into existing elec-
tronic medical record systems has led to more
appropriate prescribing.’”*

The most effective interventions target
both patients/parents and prescribers, pro-
vide evidence-based prescribing prompts,
require prescribers to justify antibiotic use,
and involve clinicians in their design. Future
directions should include collaboration with
municipal or regional public health organi-
zations to identify community-wide critical
infections and resistance trends and strat-
egies that use behavioral interventions to
address inappropriate prescribing.*’

...and what you can do

Family physicians are key to determining the
outcome of the war against antibiotic resis-
tance. See “Combatting antibiotic resistance:
A call to action for FPs” on the previous page
for specific interventions you can initiate
without delay.

The tide will turn only through modifica-
tion of both prescriber and patient behavior
and formalized programs in our communi-
ties. Education about appropriate use needs

to be included in medical school curricula
and continue in the clinic setting through
education of physicians in training, medi-
cal students, and office staff.®® Become an
advocate by promoting the principles of
optimal antibiotic stewardship as outlined by
the recent IDSA Guidelines for Implement-
ing an Antibiotic Stewardship Program.*

Go to hittp://cid.oxfordjournals.org/con-
tent/62/10/1197.long to learn more. JFP
CORRESPONDENCE

Dora E. Wiskirchen, PharmD, BCPS, Department of Pharmacy
Practice & Administration, School of Pharmacy, University

of Saint Joseph, 229 Trumbull Street, Hartford, CT 06103;
dwiskirchen@usj.edu.
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