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In a recently issued report, the Centers for 
Disease Control and Prevention (CDC) esti-
mated the national burden of illnesses and 
deaths caused by the most common and most 
worrisome antibiotic-resistant pathogens.1 
The report focused on 16 antimicrobial-
resistant bacterial pathogens, as well as 
Candida infections, which together account 
for more than 2 million illnesses and at 
least 23,000 deaths every year in the United 
States.1 The report also included information 
on Clostridium difficile infections, which, like 
antibiotic resistance, are driven by antibiotic 
use. C. difficile causes more than 250,000 
clinical infections annually and is associated 
with more than 14,000 deaths every year in 
the United States.1

In this report, the CDC categorized 18 
pathogens (eTable A) into three groups 
(urgent, serious, and concerning) based on 
seven criteria: clinical impact, economic 
impact, incidence, 10-year projection of 
incidence, transmissibility, availability of 
effective antibiotics, and barriers to preven-
tion.1 Three types of bacteria were included 
in the urgent category: carbapenem-resistant 
Enterobacteriaceae, drug-resistant Neis-
seria gonorrhoeae, and C. difficile. In the 
past, drug-resistant strains of Enterobac-
teriaceae and N. gonorrhoeae have shown a 
propensity to spread rapidly in the United 
States and around the world. Some strains 
of carbapenem-resistant Enterobacteria-
ceae are currently untreatable with avail-
able antibiotics, and the cephalosporin 
agents to which some gonococci are now 
showing emerging resistance are the last 
available drugs to effectively treat this infec-
tion. Thus, further spread of these strains 
constitutes a public health crisis. C. dif-
ficile infections already cause significant  

morbidity and mortality, and a recently 
emerging epidemic strain, BI/NAP1/027, 
appears to be more virulent. 

Prevention strategies can be effective, but 
the major goals of the CDC report are to 
(1) increase awareness of the magnitude and 
looming risk of untreatable infections, and 
(2) spur concerted action, both to prevent 
further spread of resistant pathogens and to 
preserve the effectiveness of existing antibi-
otics. Thinking of antibiotics as a precious 
and diminishing resource has engendered 
the concept of antimicrobial stewardship, a 
defined set of practices designed to improve 
the appropriate use of antimicrobial agents.2 
Table 1 lists steps to help implement resis-
tance prevention strategies. Family physi-
cians have an important role in combating 
antibiotic resistance through carefully pre-
scribing antibiotics, educating patients, and 
identifying and reporting unexpected treat-
ment failures and suspected resistance. 

There are three main elements of pre-
venting and controlling antibiotic resistance 
that are most applicable to outpatient prac-
tice. First, physicians must improve their 
antibiotic prescribing. Antibiotic use is the 
principal driver of antibacterial resistance. 
A considerable proportion of antibiotics in 
inpatient and outpatient settings are pre-
scribed in cases when they are not needed or 
in which the choice of antibiotic, the dose, or 
the duration of therapy is inappropriate.3,4 
Rates of outpatient antibiotic prescribing 
vary widely by region and state—a much 
greater variation than is likely explained by 
differences in patient populations or rates of 
bacterial diseases.5 It has been documented 
that inappropriate antibiotic prescribing, 
especially for viral upper respiratory tract 
infections, is common in ambulatory care.6 
These illnesses are the most common reason 
for seeking medical attention in the United 
States and are associated with up to 75% of 
total antibiotic prescriptions each year.7 The 
causes of the overuse of antibiotics, which is 
a problem throughout the world, are com-
plex and well described.8,9
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The second main element is preventing infections and 
the spread of resistance. Preventing an infection elimi-
nates the possibility that the infection could be drug 
resistant. Immunization and rigorous infection control, 
including hand washing, clearly reduce the likelihood of 
infection. On its website, the CDC provides information 
for patients on how to protect themselves from many 
types of infections, such as by ensuring safe food han-
dling to prevent Salmonella and Campylobacter infec-
tions10 and by avoiding gonorrhea and other sexually 
transmitted infections.11 Counseling patients on how 
to avoid spreading or becoming infected with resistant 
pathogens in the community is an important role for 
physicians. For example, if an athlete is diagnosed with 
a methicillin-resistant Staphylococcus aureus infection, 
he or she should keep the wound properly covered, avoid 
whirlpools or therapy pools, shower after participation, 

clean uniforms and equipment after each use, and report 
infection to coaches and trainers. 

The third main element is public health reporting. 
Gathering, analyzing, and disseminating information 
on resistant infections and the prevalence of resistant 
microorganisms is a critical strategy that informs clinical 
and public health decision making. A key component of 
detecting emerging and spreading resistance is identify-
ing the cause of unexpected treatment failures. Patients 
who return with persistent or recurrent symptoms shortly 
after treatment should be retested by culture, and iso-
lates should be submitted for antimicrobial susceptibility 
testing. Any case of unexplained treatment failure or a 
positive culture result after appropriate empiric treat-
ment should be reported promptly to local or state health 
departments.12 Ultimately, public health surveillance is 
dependent on reporting by physicians and laboratories. 

Table 1. Steps to Combat Antimicrobial Resistance in Outpatient Settings

Steps Suggestions for implementation

Improve antibiotic prescribing

Use current clinical 
guidelines to support 
rational and appropriate 
antibiotic prescribing

Share unremarkable findings during the examination (e.g., “no inflammation” or “normal 
breathing”), while acknowledging the patient is sick

Determine the likelihood of a bacterial infection, especially for upper respiratory tract infections

Provide a specific diagnosis (e.g., “viral bronchitis” vs. “virus”)

Weigh benefits vs. harms of antibiotics

Implement judicious prescribing strategies

Communicate with patients 
about when and why 
antibiotics may not be 
necessary

Explain that unnecessary antibiotic use can be harmful (e.g., adverse effects associated with 
antibiotic use, potential resistance development)

Explain that treating viral infections with antibiotics does not work

Explicitly plan treatment of symptoms by describing the expected normal course of the illness, 
and instruct patients to call or come back if symptoms persist or worsen; consider providing 
care packages with nonantibiotic therapies

Educate patients if an 
antibiotic is needed

Encourage adherence

Discuss potential adverse effects

Create an office environment 
that promotes a reduction 
in antibiotic use

Start the process in the waiting room with videos, posters, and other materials

Hang posters in examination rooms to display a commitment to not prescribe antibiotics for viral 
infections

Involve office personnel in the reinforcement of the physician’s messages

Prevent infections and the spread of resistant bacteria

Ensure that all patients get 
recommended vaccinations

Provide pneumococcal and influenza vaccines (to help avoid secondary bacterial infections), 
which are particularly important

Prevent cross-transmission Counsel patients on how to avoid spreading or becoming infected with resistant pathogens in 
the community (e.g., methicillin-resistant Staphylococcus aureus)

Follow recommendations for infection control in outpatient settings (http://www.cdc.gov/hai/
settings/outpatient/outpatient-care-guidelines.html)

Monitor antibiotic-resistant infections

Report notifiable diseases When appropriate, report to the health department any diseases caused by bacteria on the 
Centers for Disease Control and Prevention’s list of urgent and serious pathogens (reporting 
requirements differ by U.S. state and Canadian province); antibiotic-resistant strains of some 
bacteria (e.g., methicillin-resistant S. aureus) are reportable in some states

Be alert for treatment 
failures 

Consider the possibility of antibiotic resistance in cases of treatment failure; obtain laboratory 
confirmation and notify local public health authorities in cases of unusual or unexpected 
treatment failure 
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The nightmare scenario of the spread of pan-resistant 
bacteria is a real and frightening possibility. Cases of 
untreatable infections are already occurring. Preventing 
and controlling resistance requires the engagement of 
many different sectors of society. However, the physi-
cian’s role in this effort is singularly important.12 As 
the threat becomes more urgent, the leadership of the 
medical community is the most critical factor to ensure 
a successful response. 

The findings and conclusions of this report are those of the authors and do 
not necessarily represent the views of the Centers for Disease Control and 
Prevention. Mention of trade names or commercial products does not con-
stitute endorsement or recommendation for use by the U.S. government.
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564.00 Constipation, unspecified

K59.00

564.01 Slow transit constipation

K59.01

564.02 Outlet dysfunction constipation

K59.02

564.09 Other constipation

K59.09TIPFor drug-induced constipation, see the adverse effects column of the Table of Drugs 

and Chemicals.
787.91 Diarrhea

R19.7

558.9 Chronic diarrhea

K52.9

009.2 Infectious diarrhea

A09

564.5 Functional diarrhea

K59.1

558.3 Allergic and dietetic gastroenteritis and colitis

K52.2TIPUse additional code to identify type of food allergy (Z91.01-Z91.02).  
558.9 Noninfective gastroenteritis and colitis, other specified

K52.89

008.8 Viral enteritis, not otherwise specified

A08.4

564.1 Irritable bowel syndrome
Irritable bowel syndrome with diarrhea

K58.0

Irritable bowel syndrome without diarrhea

K58.9

562.10 Diverticulosis of large intestine without perforation, abscess, or bleeding
K57.30

562.11 Diverticulitis of large intestine without perforation, abscess, or bleeding
K57.32

562.00 Diverticulosis of small intestine without perforation, abscess, or bleeding K57.10

562.01 Diverticulitis of small intestine without perforation, abscess, or bleeding
K57.12

Diverticulosis of both small and large intestine without perforation, abscess, or bleeding K57.50

Diverticulitis of both small and large intestine without perforation, abscess, or bleeding K57.52
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054.11 Herpetic vulvovaginitis

A60.04

078.11 Anogenital warts (condyloma acuminatum)

A63.0

112.1 Candidiasis of vulva and vagina

B37.3

099.55 Chlamydial infection of genitourinary tract, unspecified

A56.2

097.9 Syphilis, Unspecified

A53.9

131.02 Trichomonal urethritis

A59.03

054.10 Genital herpes, unspecified

A60.9

099.40 Other nongonococcal urethritis, unspecified

N34.1

TIP

Use additional code for any associated resistance and nonresponsiveness of a condition 

to antimicrobial drugs (Z16.–) if the infection code does not identify drug resistance when 

reporting codes A00.0 through B99.9.
See additional codes at Vaginitis-Vulvovaginitis.

595.0 Acute cystitis
Acute cystitis without hematuria

N30.00

Acute cystitis with hematuria

N30.01

595.1 Chronic interstitial cystitisInterstitial cystitis (chronic) without hematuria

N30.10

Interstitial cystitis (chronic) with hematuria

N30.11

TIP

Use additional code to identify infectious agent (B95-B97) when reporting codes from 

category N30. 597.80 Urethritis, unspecified

N34.1

597.89 Other urethritis (eg, postmenopausal)

N34.2

597.81 Urethral syndrome, unspecified

N34.3

599.0 Urinary tract infection, site not specified

N39.0

TIP

Use additional code to identify infectious agent (B95-B97) when reporting code N39.0. 

600.00 Hypertrophy (benign) of prostate without urinary obstruction and other lower 

urinary tract symptoms (LUTS)

N40.0

600.01 Hypertrophy (benign) of prostate with urinary obstruction and other lower urinary 

tract symptoms (LUTS)

N40.1

790.93 Elevated prostate-specific antigen (PSA)

R97.2

604.0 Orchitis, epididymitis, and epididymo-orchitis, with abscess

N45.4

604.90 Orchitis and epididymitis, unspecified
Epididymitis

N45.1

Orchitis

N45.2

Epididymo-orchitis

N45.3

607.1 Balanitis

N48.1

TIP

Use additional code (B95-B97) to identify the infectious agent when reporting codes 

from category N45 or N48.1.

continued
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UNSPECIFIED
RIGHT

LEFT

843.9 Unspecified sprains of unspecified hip

S73.109–
S73.101–

S73.102–

Strain of muscle, fascia, and tendon of the hip
S76.019–

S76.011– S76.012–

Strain of quadriceps muscle, fascia, and tendon
S76.119–

S76.111–
S76.112–

Strain adductor muscle, fascia, and tendon 

of thigh

S76.219–
S76.211–

S76.212–

Strain of muscle, fascia, and tendon of the 

posterior muscle group at thigh level
S76.319–

S76.311– S76.312–

Strain of other specified muscles, fascia, and 

tendons at thigh level

S76.819–
S76.811– S76.812–

843.0 Iliofemoral ligament sprain of hip

S73.119–
S73.111–

S73.112–

843.1 Ischiocapsular (ligament) sprain of hip

S73.129–
S73.121–

S73.122–

843.8 Other sprain of hip

S73.199–
S73.191–

S73.192–

844.9 Unspecified sprain of knee 

S83.90X–
S83.91X– S83.92X–

Sprain of unspecified collateral ligament of knee
S83.409–

S83.401– S83.402–

844.1 Sprain of medial collateral ligament of knee
S83.419–

S83.411– S83.412–

844.0 Sprain of lateral collateral ligament of knee
S83.429–

S83.421– S83.422–

844.2 Sprain of unspecified cruciate ligament of knee
S83.509–

S83.501– S83.502–

844.8 Sprain of anterior ligament of knee

S83.519–
S83.511– S83.512–

844.2 Sprain of posterior cruciate ligament of knee
S83.529–

S83.521– S83.522–

844.3 Sprain of superior tibiofibular joint and ligament
S83.60X–

S83.61X– S83.62X–

844.8 Sprain of other specified parts of knee

S83.8X9–
S83.8X1– S83.8X2–

845.09 Strain of Achilles tendon

S86.019–
S86.011– S86.012–

Strain of muscle(s) and tendon(s) of anterior 

muscle group at lower leg level

S86.219–
S86.211– S86.212–

Strain of other muscle(s) and tendon(s) at 

lower leg level

S86.819–
S86.811– S86.812–

845.00 Strain of unspecified muscle and tendon at 

lower leg level

S86.919–
S86.911– S86.912–

845.00 Sprain of unspecified ligaments of ankle
S93.409–

S93.401– S93.402–

845.02 Calcaneofibular ligament

S93.419–
S93.411– S93.412–

845.01 Deltoid ligament

S93.429–
S93.421– S93.422–

845.03 Tibiofibular ligament

S93.439–
S93.431– S93.432–

845.09 Other ankle ligaments (internal collateral ligament)
S93.499–

S93.491– S93.492–

Unspecified sprain of great toe

S93.503–
S93.501– S93.502–

Unspecified sprain of lesser toe(s)

S93.506–
S93.504– S93.505–

Unspecified sprain of unspecified toe

S93.509–

845.13 Sprain of interphalangeal joint of great toe
S93.513–

S93.511– S93.512–

Sprain of interphalangeal joint of lesser toe
S93.516–

S93.514– S93.515–

845.12 Sprain of metatarso-phalangeal joint of great toe
S93.523–

S93.521– S93.522–

Sprain of metatarso-phalangeal joint of lesser 

toe(s)

S93.526–
S93.524– S93.525–
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278.00
Obesity, unspecified

E66.9

Other obesity due to excess calories

E66.09

278.01 Morbid (severe) obesity due to excess calories

E66.01

Drug-induced obesity

E66.1

278.03
Morbid (severe) obesity with alveolar hypoventilation

E66.2

278.02
Overweight

E66.3

Other obesity  (endocrine, endogenous)

E66.8

V77.8
Screening for obesity

Z13.89

783.1
Abnormal weight gain

R63.5

783.21
Loss of weight

R63.4

783.22
Underweight

R63.6

TIP

Code first obesity complicating pregnancy, childbirth and the puerperium, if applicable, 

(O99.21-) when reporting codes from category E66.

Use additional code for adverse effect, if applicable, to identify drug (T36-T50 with fifth 

or sixth character 5) when reporting code E66.1.

Use additional code to identify body mass index (BMI), if known (Z68.-) when reporting 

category E66.
V85.21 BMI 25.0-25.9, adult

Z68.25

V85.22
BMI 26.0-26.9, adult

Z68.26

V85.23
BMI 27.0-27.9, adult

Z68.27

V85.24
BMI 28.0-28.9, adult

Z68.28

V85.25
BMI 29.0-29.9, adult

Z68.29

V85.30
BMI 30.0-30.9, adult

Z68.30

V85.31 BMI 31.0-31.9, adult

Z68.31

V85.32
BMI 32.0-32.9, adult

Z68.32

V85.33
BMI 33.0-33.9, adult

Z68.33

V85.34 BMI 34.0-34.9, adult

Z68.34

V85.35
BMI 35.0-35.9, adult

Z68.35

V85.36
BMI 36.0-36.9, adult

Z68.36

V85.37 BMI 37.0-37.9, adult

Z68.37

V85.38
BMI 38.0-38.9, adult

Z68.38

V85.39
BMI 39.0-39.9, adult

Z68.39

V85.41 BMI 40.0-44.9, adult

Z68.41

V85.42
BMI 45.0-49.9, adult

Z68.42

V85.43
BMI 50-59.9, adult

Z68.43

V85.44
BMI 60.0-69.9, adult

Z68.44

V85.45
BMI 70 or greater, adult

Z68.45

V85.53
BMI pediatric, 85th percentile to less than 95th percentile for age

Z68.53

V85.54
BMI pediatric, greater than or equal to 95th percentile for age

Z68.54

TIP

Note: BMI adult codes are for use for persons 21 years of age or older. 
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314.00
Attention deficit disorder without mention of hyperactivity

F90.0

314.01
Attention deficit disorder with hyperactivity

Attention-deficit hyperactivity disorder, predominantly inattentive type

F90.0

Attention-deficit hyperactivity disorder, predominantly hyperactive type

F90.1

Attention-deficit hyperactivity disorder, combined type

F90.2

Attention-deficit hyperactivity disorder, other type

F90.8

799.51
Attention and concentration deficit

R41.840

TIP

Codes within categories F90 through F98 may be used regardless of the age of a patient. 
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ICD-9

DESCRIPTION

RIGHT

LEFT
UNSPEC

681.00

Cellulitis and abscess of finger

L03.011
L03.012

L03.019

Acute lymphangitis of finger

L03.021
L03.022

L03.029

TIP

Use additional code (B95-B97) to identify infectious agent when reporting codes L00-L08.

681.10
Cellulitis and abscess of toe

L03.031
L03.032

L03.039

Acute lymphangitis of toe

L03.041
L03.042

L03.049

682.3
Cellulitis of axilla

L03.111
L03.112

Acute lymphangitis of axilla

L03.121
L03.122

Cutaneous abscess axilla

L02.411
L02.412

Cellulitis of upper limb

L03.113

L03.114

Acute lymphangitis of upper limb

L03.123
L03.124

Cutaneous abscess of upper limb

L02.413
L02.414

682.4
Cutaneous abscess of hand (includes fingers)

L02.511
L02.512

L02.519

682.6
Cellulitis of lower limb

L03.115

L03.116

Acute lymphangitis of lower limb

L03.125
L03.126

Cutaneous abscess of lower limb

L02.415
L02.416

682.7
Cutaneous abscess of foot (includes toes)

L02.611
L02.612

L02.619

682.0
Cellulitis of face

L03.211

Acute lymphangitis of face

L03.212

Cutaneous abscess of face

L02.01

682.1
Cellulitis of neck

L03.221

Acute lymphangitis of neck

L03.222

Cutaneous abscess of neck

L02.11

682.2
Cellulitis of trunk

L03.319

Cutaneous abscess of abdominal wall

L02.211

 Cellulitis of abdominal wall

L03.311

Acute lymphangitis of abdominal wall

L03.321

Cutaneous abscess of back (except buttock)

L02.212

Cellulitis of back

L03.312

Acute lymphangitis of back

L03.322

Cutaneous abscess of chest wall

L02.213

Cellulitis of chest wall

L03.313

Acute lymphangitis of chest wall

L03.323

Cutaneous abscess of groin

L02.214

Cellulitis of groin

L03.314

Acute lymphangitis of groin

L03.324

Cutaneous abscess of perineum

L02.215

Cellulitis of perineum

L03.315

Acute lymphangitis of perineum

L03.325

Cutaneous abscess of umbilicus

L02.216

Cellulitis of umbilicus

L03.316

682.5
Cellulitis of buttock

L03.317

Acute lymphangitis of buttock

L03.327

Cutaneous abscess of buttock

L02.31
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AS
TH

MA

ICD-9

DESCRIPTION

ICD-10

493.00
Extrinsic asthma, unspecified

493.10
Intrinsic asthma, unspecified

493.90
Unspecified asthma, uncomplicated

J45.909

Mild intermittent asthma, uncomplicated

J45.20

Mild persistent asthma, uncomplicated

J45.30

Moderate persistent asthma, uncomplicated

J45.40

Severe persistent asthma, uncomplicated

J45.50

493.02
Extrinsic asthma with (acute) exacerbation

493.12
Intrinsic asthma with (acute) exacerbation

493.92
Unspecified asthma with (acute) exacerbation

J45.901

Mild intermittent asthma with (acute) exacerbation

J45.21

Mild persistent asthma with (acute) exacerbation

J45.31

Moderate persistent asthma with (acute) exacerbation

J45.41

Severe persistent asthma with (acute) exacerbation

J45.51

493.01
Extrinsic asthma with status asthmaticus

493.11
Intrinsic asthma with status asthmaticus

493.91
Asthma, unspecified type, with status asthmaticus

J45.902

Mild intermittent asthma with status asthmaticus

J45.22

Mild persistent asthma with status asthmaticus

J45.32

Moderate persistent asthma with status asthmaticus

J45.42

Severe persistent asthma with status asthmaticus

J45.52

493.81
Exercise induced bronchospasm

J45.990

493.82
Cough variant asthma

J45.991

Other asthma

J45.998

TIP

ICD-10-CM Category J45 includes both intrinsic and extrinsic asthma 

 

Use additional code, where applicable, to identify: exposure to environmental tobacco 

smoke (Z77.22), exposure to tobacco smoke in the perinatal period (P96.81), history  

of tobacco use (Z87.891), occupational exposure to environmental tobacco smoke 

(Z57.31), tobacco dependence (F17.-), and tobacco use (Z72.0) when reporting codes 

from category J45
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AN
EM

IA

ICD-9

DESCRIPTION

ICD-10

269.9
Nutritional deficiency, unspecified

E63.9

280.0
Iron deficiency anemia secondary to blood loss (chronic)

D50.0

280.8
Other specified iron deficiency anemias

D50.8

281.0
Pernicious anemia (Vitamin B12 due to intrinsic factor deficiency)

D51.0

266.2
Deficiency of other specified B group vitamins (folate, Vitamin B12)

E53.8

281.9
Unspecified deficiency anemia  (nutritional)

D53.9

282.5
Sickle cell trait

D57.3

282.61
Sickle cell disease without crisis

D57.1

282.62517.3 Sickle cell crisis with acute chest syndrome

D57.01

282.62289.52 Sickle cell crisis with splenic sequestration

D57.02

282.62
Sickle cell crisis, unspecified

D57.00

284.19
Other pancytopenia

D61.818

285.1
Acute posthemorrhagic anemia (acute blood loss)

D62

285.21
Anemia in chronic kidney disease

D63.1

285.22
Anemia in neoplastic disease

D63.0

285.29
Anemia of other chronic disease

D63.8

TIP

Code first neoplasm (C00-D49) when reporting code D63.0

Code first underlying chronic kidney disease (CKD) (N18.-) when reporting code D63.1

Code first underlying disease, such as: hypothyroidism (E00.0-E03.9), symptomatic late 

syphilis (A52.79), and tuberculosis (A18.89) when reporting code D63.8

285.3
Antineoplastic chemotherapy induced anemia

D64.81

285.9
Anemia, unspecified

D64.9
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eTable A. Antibiotic-Resistant Microorganism Threats

Microorganism Notable information

Urgent

Clostridium difficile A1,A2 Deaths related to C. difficile increased 400% between 2000 and 2007, in part because  
of a stronger strain

Most infections are connected to receiving medical care

Hand sanitizer does not kill C. difficile, and hand washing may not be sufficient

Carbapenem-resistant 
Enterobacteriaceae A3

Difficult to treat and, in some cases, untreatable

Kills up to one-half of patients who get bloodstream infections 

Easily spreads antibiotic resistance to other bacteria

Drug-resistant Neisseria 
gonorrhoeae A4

Cases in the United States are more prevalent in the West and among men who have sex  
with men

All patients treated for gonorrhea should routinely be offered condoms, referred for risk-
reduction counseling, and retested for gonorrhea three months later

Serious

Multidrug-resistant 
Acinetobacter A5

Increasingly common in U.S. health care facilities; hard to treat

Noted in U.S. service members wounded in Iraq and Afghanistan

Drug-resistant 
Campylobacter A6

Most cases are sporadic and not part of outbreaks

Ciprofloxacin (Cipro) resistance to Campylobacter increased from 12% in 1997 to 24% in 2011

Fluconazole- (Diflucan-) 
resistant Candida (fungus)A7-A9

Antifungal resistance in mucosal candidiasis varies by species

Extended spectrum 
β-lactamase–producing 
Enterobacteriaceae A10,A11

Infections have become more common in recent years

Once confined largely to hospitals, these bacteria, especially Escherichia coli, are increasingly 
common in community-acquired infections, particularly urinary tract infections

Vancomycin-resistant 
Enterococcus A12-A14

Enterococci are the fifth most common cause of health care–associated infections 

Most likely to be found in urine and in wounds; may pose a risk for spreading in the 
outpatient setting

Multidrug-resistant 
Pseudomonas 
aeruginosa A15,A16

About 8% of all health care–associated infections are caused by P. aeruginosa; about 13%  
of severe P. aeruginosa health care–associated infections are multidrug resistant

P. aeruginosa may be isolated from outpatients with otitis, skin rash, and urinary tract infections

Drug-resistant non-typhoidal 
Salmonella A17,A18

Estimated 1.2 million cases occur each year in the United States; most go unreported

About 100,000 cases (8%) are caused by drug-resistant Salmonella 

Outbreaks occur each year; some involve multiple states and/or national distribution

Drug-resistant Salmonella 
serotype Typhi A19

Estimated 5,700 cases annually in the United States

Most (up to 75%) are acquired during international travel

Increasing resistance to antibiotics, especially fluoroquinolones

Drug-resistant Shigella A20 High-risk groups include children in day care centers (younger than five years) and their 
caregivers, men who have sex with men, international travelers, and persons in custodial 
institutions

Increasing resistance to ciprofloxacin and azithromycin (Zithromax) is of particular concern

Methicillin-resistant 
Staphylococcus aureus A21-A23

Although overall cases of invasive methicillin-resistant S. aureus are declining,  
the proportion of community-associated infections has increased

Should be considered in the differential diagnosis of skin and soft tissue infections

continued
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eTable A. Antibiotic-Resistant Microorganism Threats (continued)

Microorganism Notable information

Serious (continued)

Drug-resistant Streptococcus 
pneumoniae A24

Increasing threat of antibiotic resistance makes vaccination according to the Advisory 
Committee on Immunization Practices recommendations for children and adults more 
important 

Drug-resistant 
tuberculosis A25,A26

Number of tuberculosis cases is declining in the United States

63% of tuberculosis cases in the United States occur among foreign-born persons

Proportion of primary multidrug-resistant tuberculosis cases occurring among foreign-born 
persons has been increasing

Concerning

Vancomycin-resistant  
S. aureus A27

Rare; 13 cases have been identified in the United States since 2002

Severity of the consequences of S. aureus resistance to vancomycin require continued vigilance 
for this pathogen

Erythromycin-resistant group A 
Streptococcus A28

Penicillin remains the drug of choice, but the resistance to other drugs needed for patients 
allergic to penicillin is worrisome

Of samples tested by the Centers for Disease Control and Prevention, 10% were erythromycin 
resistant and 3.4% were clindamycin resistant

Clindamycin-resistant group B 
Streptococcus A29

Neonates, pregnant women, and persons older than 65 years with underlying conditions are 
at highest risk

Penicillin remains the drug of choice, but the resistance to other drugs needed for patients 
allergic to penicillin is worrisome 

NOTE: Additional information on the microorganisms in this table can be found in the Centers for Disease Control and Prevention’s antibiotic threats 
report at http://www.cdc.gov/drugresistance/threat-report-2013/index.html (accessed March 27, 2014).
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