
Vol. 39, Issue 2, November 2019
ReliasMedia.com

Incisive Commentary and Clinical Abstracts on Current Issues in Infectious Diseases

[INSIDE] 

Financial Disclosure: Peer Reviewer Patrick Joseph, MD, is a consultant for Genomic Health Reference Laboratory, Siemens Clinical 
Laboratory, and CareDx Clinical Laboratory. Infectious Disease Alert’s Editor Stan Deresinski, MD, FACP, FIDSA, Updates Author Carol 
A. Kemper, MD, FACP, Peer Reviewer Kiran Gajurel, MD, Executive Editor Shelly Morrow Mark, Editor Jason Schneider, and Editorial 
Group Manager Leslie Coplin report no financial relationships to this field of study.

ABSTRACT & COMMENTARY

Sexually Transmitted Diseases in the United 
States — Not a Happy Picture
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Since achieving historic lows, the rates of many sexually transmitted infections has been increasing in the United States. The 
problem is highlighted by the continued emergence of antibiotic resistance in Neisseria gonorrhoeae.

SOURCE: Centers for Disease Control and Prevention. Sexually Transmitted Disease Surveillance 2018. Available at: https://www.cdc.
gov/std/stats18/default.htm. Accessed Oct. 9, 2019.

In 2018, the incidence of Chlamydia trachomatis 
infection, the most common notifiable condition 
in the United States, increased 2.9% over 

the previous year to 539.9 cases per 100,000 
population. This increase was observed throughout 
the country, in both males and females, and among 
all ethnic groups. Adolescents and young adults 
were disproportionately affected, with two-thirds 
of cases occurring in individuals 15-24 years of 
age. In addition, infections were detected much 
more frequently in females (3,693 cases per 
100,000 females) than in males, but this likely is 
related, at least in part, to the fact that females are 

targeted for screening. Nonetheless, the incidence 
of infections in males increased by 38% between 
2014 and 2018.

In 2018, gonorrhea was the second most common 
notifiable condition in the United States with 
583,405 cases. (Although Mycoplasma genitalium 
infections are more common than gonorrhea, it is 
not a reportable disease.) Since reaching an all-time 
low in 2009, the reported incidence increased by 
82.6%, including a 5.0% increase between 2017 
and 2018. The increase has affected both males 
and females. Antibiotic resistance among Neisseria 

Strep Testing — We Can Do 
Better

page 14

Staphylococcus aureus  
Bacteriuria: What Is the  
Significance?
page 17

2019 Community-Acquired 
Pneumonia in Adults Guideline

page 19

https://www.cdc.gov/std/stats18/default.htm
https://www.cdc.gov/std/stats18/default.htm


Infectious Disease Alert, (ISSN 
0739-7348), is published monthly 
by Relias LLC, 1010 Sync St., Ste. 
100, Morrisville, NC 27560-5468. 
Periodicals postage paid at Morrisville, 
NC, and additional mailing offices. 
POSTMASTER: Send address changes 
to Infectious Disease Alert, Relias LLC, 
1010 Sync St., Ste. 100, Morrisville, NC 
27560-5468. 

GST Registration Number: R128870672.

© 2019 Relias LLC. All rights reserved. No part 
of this newsletter may be reproduced in any 
form or incorporated into any information-
retrieval system without the written permission 
of the copyright owner.

This is an educational publication designed to 
present scientific information and opinion to 
health professionals to stimulate thought and 
further investigation. It does not provide advice 
regarding medical diagnosis or treatment for 
any individual.

SUBSCRIBER INFORMATION
(800) 688-2421
customerservice@reliasmedia.com
ReliasMedia.com

Editorial Email: 
mmark@relias.com

Back issues: Missing issues will be fulfilled 
by customer service free of charge when 
contacted within one month of the missing 
issue’s date.

ACCREDITATION
Relias LLC is accredited by the Accreditation 
Council for Continuing Medical Education 
(ACCME) to provide continuing medical 
education for physicians. 

Relias LLC designates this enduring material 
for a maximum of 3 AMA PRA Category 1 
CreditsTM. Physicians should only claim credit 
commensurate with the extent of their 
participation in the activity. 

Successful completion of this CME activity, 
which includes participation in the evaluation 
component, enables the participant to earn up 
to 3 MOC Medical Knowledge points in the 
American Board of Internal Medicine’s (ABIM) 
Maintenance of Certification (MOC) program. 
Participants will earn MOC points equivalent 
to the amount of CME credits claimed for 
the activity. It is the CME activity provider’s 
responsibility to submit participant completion 
information to ACCME for the purpose of 
granting ABIM MOC credit.

Infectious Disease Alert may contain references 
to off-label or unapproved uses of drugs or 
devices. The use of these agents outside 
currently approved labeling is considered 
experimental, and participants should consult 
prescribing information for these products.

This CME activity is intended for the infectious 
disease specialist. It is in effect for 36 months 
from the date of the publication.

14 Infectious Disease Alert

gonorrhoeae isolates has been increasing, 
although almost uniform susceptibility 
to ceftriaxone remains — only 0.2% 
had an elevated minimal inhibitory 
concentration (MIC) in 2018.  

There has been an almost yearly increase 
in reported cases of syphilis since the 
lows observed in 2000 and 2001. The 
total number of cases reached 115,045 in 
2018, 30.4% of which involved primary 
or secondary syphilis and, therefore, 

were infectious. The rates of primary 
and secondary syphilis have increased 
in women and men. The increase 
among the latter largely has occurred 
in men who have sex with men (MSM), 
with approximately two-fifths of them 
known to be infected with HIV. At the 
same time, recent, dramatic increasing 
incidences in women have raised concern 
about “a rapidly growing heterosexual 
epidemic.” 

Of additional concern is a rise in cases of 
congenital syphilis, which reached a rate 
of 33.1 cases per 100,000 live births in 
2018. The number of resultant deaths of 
newborns increased by 22% to 94.

  COMMENTARY
These results demonstrate that sexually 
transmitted disease (STD) public health 

in the United States is going backward, 
with the number of cases progressively 
increasing after previously reaching 
historic lows. Add to that the increasing 
number of antibiotics to which N. 
gonorrhoeae has become resistant, and 
it is obvious that we are facing a critical 
public health challenge. It is clear that 
additional resources must be provided to 
public health agencies to deal with the 
problem effectively. 

In addition, there must be assurance that 
ready access to healthcare must be made 
available to all. The Healthy People 2020 
Sexually Transmitted Diseases Objectives 
include reducing the proportion of 
adolescents and young adults with C. 
trachomatis infections and reducing 
gonorrhea rates, as well as reducing the 
transmission of primary and secondary 
syphilis and the number of congenital 
syphilis cases. 

Also targeted are young adults with 
genital HSV-2 infection and the 
proportion of females (age 15-44 years) 
who ever have required treatment for 
pelvic inflammatory disease. In dealing 
with Chlamydia infection, public health 
officials aim to increase comprehensive 
screening for Chlamydia infections in 
sexually active women with Medicaid 
or commercial health insurance. This 
limitation to women with a third-party 
payer reflects the lack of healthcare 
accessibility for a significant portion of 
the U.S. population.  

ABSTRACT & COMMENTARY

Strep Testing — We Can Do Better
By Philip R. Fischer, MD, DTM&H

Professor of Pediatrics, Department of Pediatric and Adolescent Medicine, Mayo Clinic, 
Rochester, MN

Dr. Fischer reports no financial relationships relevant to this field of study.

SYNOPSIS: Testing for streptococcal pharyngitis in children younger than 3 years of age is rarely helpful and 
results in unnecessary costs. Quality improvement efforts can be effective in systematically reducing non-
indicated testing.

SOURCE: Ahluwalia T, Jain S, Norton L, et al. Reducing streptococcal testing in patients < 3 years old in an 
emergency department. Pediatrics 2019;144:e20190174.

[We are facing a critical public 

health challenge.]
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Colleagues at an urban tertiary children’s 
hospital emergency department in the mid-

United States realized that streptococcal pharyngitis 
is rare in children younger than 36 months of age 
and that rheumatic fever, a complication of group A 
streptococcal infection, also is very rare. They knew 
that experts suggest not testing for streptococcal 
infection in children with a sore throat prior to 
age 3 years except in unusual situations. However, 
they noted that about 20 tests for streptococcal 
pharyngitis were conducted each month on children 
younger than 3 years of age. Identifying this as a 
gap between accepted standards of care and their 
own group’s practice, they undertook a quality 
improvement project.  

Ahluwalia and colleagues assembled a 
multidisciplinary team including nurses, nurse 
practitioners, physician trainees, emergency 
medicine staff physicians, and pediatric infectious 
disease specialist physicians. They identified 
several factors that prompted testing of children 
younger than 3 years of age for streptococcal 
throat infection (lack of factual awareness, family 
expectation, and adult practice patterns). They 
provided education for clinicians through formal 
meetings, hallway discussions, electronic messages, 
and handouts. They informed nurses about the age-
related (non) indications for streptococcal testing 
in young children. (In their setting, standing orders 
empowered nurses to submit swabs for testing 
prior to the visit with a clinician.) They provided 
visual reminders about the number of throat swabs 
being submitted for testing from children younger 
than 36 months of age. “Pop-up” reminders of the 
appropriate testing guidelines were inserted into 
the electronic ordering system whenever someone 
attempted to order unnecessary tests. Finally, 
written educational material about streptococcal 
infections and testing was provided for family 
members.

Outcome data that were gathered systematically 
included the number of streptococcal tests done 
prior to age 3 years, the number of patient/family 
complaints with their care, and the number of 
subsequent follow-up visits for complications.  

During the 12 months prior to implementation 
of the intervention, 242 streptococcal tests were 
performed on children younger than 3 years of age. 
Nurse practitioners accounted for ordering more 
than two-thirds of the tests. Most tests (77%) were 
performed between 24 and 36 months of age, with 
the others performed between 12 and 24 months of 
age.  

During the 10 months of the intervention, the 
rate of testing in young children dropped by 52%. 
Overall, 43% of the tests were done for appropriate 
indications (sore throat and fever in the absence of 
cough and runny nose AND contact with someone 
with documented streptococcal pharyngitis). Family 
desire prompted 23% of the tests. Tests were 
positive in 27% of cases, but fewer than half of the 
positive results came from children who met actual 
criteria for testing. One family complained about 
not being tested (after another physician elsewhere 
subsequently tested and obtained a positive result). 
No complications of treatment or non-treatment 
were identified. The reduced rate of testing and 
lack of adverse outcomes (medical or family 
dissatisfaction) were sustained over a subsequent 
eight months.  

The investigators believed that part of their success 
was because they instituted an interdisciplinary 
culture change through education before they 
implemented a process change (electronic alerts 
during the ordering process). Although cost was not 
a primary driver or outcome measure, the authors 
retrospectively estimated that their intervention led 
to a $2,200 reduction in monthly costs.

  COMMENTARY
A 2010 meta-analysis showed that 37% of children 
presenting with sore throat who underwent 
streptococcal testing had positive results, in contrast 
to the 12% of asymptomatic children who carried 
group A Streptococcus in their throats.1 The 
prevalence of group A Streptococcus in the throats 
of symptomatic children younger than 5 years of age 
was 24% (including three relevant studies involving 
young children in the meta-analysis), but further 
stratification for younger children was not done.1 
However, the rate of positivity likely would have 
been higher if, following current guidelines, testing 
had been limited to children with sore throat and 
fever who did not have concurrent cough and runny 
nose.

[Current guidelines suggest that over-

testing and over-treatment can be 

avoided without undue risk of missed 

diagnoses by not testing children of 

any age who have cough, runny nose, 

hoarse voice, or oral ulcers.]
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Current guidelines suggest that over-testing and 
over-treatment can be avoided without undue 
risk of missed diagnoses by not testing children 
of any age who have cough, runny nose, hoarse 
voice, or oral ulcers.2 Further, current guidelines 
suggest that streptococcal testing is not indicated 
for children younger than 3 years of age since 
rheumatic fever is so rare and true streptococcal 
infection is so uncommon.2 However, the guidelines 
from the Infectious Disease Society of America 
allow consideration of testing (with less evidence of 
utility) if the child younger than 3 years of age has 
fever and sore throat along with risk factors, such 
as having an older sibling with documented group A 
Streptococcus infection.2  

As suggested in a recent review article, “indis-
criminate testing can lead to inappropriate antibiotic 
use.”3 Judicious antimicrobial stewardship begins 
with appropriate use of diagnostic testing.

The adage suggests that an old dog cannot be 
taught new tricks. Fortunately, as Ahluwalia and 
colleagues capably showed, practice habits can 
change — with multidisciplinary team effort, good 
education, and acceptable prompts and reminders. 
Staff and families can accept new care practices. 
More appropriate testing leads to more appropriate 
antibiotic use, with fewer complications and 
decreased cost.  
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Community-Acquired Pneumonia:  
Sputum Gram Stains Are Helpful After All!
By Dean L. Winslow, MD, FACP, FIDSA, FPIDS

Professor of Medicine, Division of General Medical Disciplines, Division of Infectious Diseases and Geographic Medicine, 
Stanford University School of Medicine

Dr. Winslow reports no financial relationships relevant to this field of study.

SYNOPSIS: Researchers analyzed the diagnostic accuracy and yield of sputum Gram stain (SGS) in community-acquired pneumonia across 
24 studies of 4,533 adult patients in a meta-analysis. SGS was specific for the diagnosis of Streptococcus pneumoniae and Haemophilus 
influenzae infection.

SOURCE: Ogawa H, et al. Sputum Gram stain for bacterial pathogen diagnosis in community-acquired pneumonia: A systematic review 
and Bayesian meta-analysis of diagnostic accuracy and yield. Clin Infect Dis 2019 Sep 5. pii: ciz876. doi: 10.1093/cid/ciz876. [Epub ahead of 
print].

The researchers examined MEDLINE, Embase, 
and Cochrane databases through August 2018 

to identify studies on the diagnostic accuracy, 
yield (percentage of patients with any pathogen[s] 
correctly identified by sputum Gram stain [SGS]), 
and clinical outcomes of SGS in adult patients 
with community-acquired pneumonia (CAP). 
Investigators included 24 studies reporting on 
4,533 patients in the meta-analysis. When good-
quality sputum specimens (defined as having ≥ 25 
white blood cells [WBCs] and < 10 epithelial cells 
per low power field) were selected, SGS exhibited 
a sensitivity of 0.69 (95% credible intervals [CrI], 
0.56-0.80) and specificity of 0.91 (CrI, 0.83-0.96) 

for detecting Streptococcus pneumoniae, and it 
displayed a sensitivity of 0.76 (CrI, 0.60-0.87) and 
specificity of 0.97 (CrI, 0.91-0.99) for Haemophilus 
influenzae. Bacterial pathogens were identified in 
73% (CrI, 26-96%) of good-quality specimens, and 
in 36% (CrI, 22-53%) of all specimens, regardless 
of quality. There were too few bacterial pathogens 
other than S. pneumoniae and H. influenzae to 
enable analysis of sensitivity and specificity for these 
other bacterial pathogens.

  COMMENTARY
For a variety of reasons, the routine examination 
of Gram-stained sputum specimens prior to 
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prescription of antibiotics for patients admitted 
to the hospital for CAP has fallen by the wayside 
in the past 30 years. During my own training in 
internal medicine and infectious diseases in the 
late 1970s, we took great pride in standing by the 
bedside, even clapping our patients on their backs, 
and exhorting them (“Really deep! You can do it, 
sir!”) to produce a good-quality sputum specimen 
for us to walk down the hall to the “stat lab.” We 
often would prepare the smear ourselves, stain it (a 
mark of distinction as an ID fellow in the old days 
was having purple fingertips from the stain), and 
examine it carefully under the microscope, usually 
before we gave antibiotics. Now in the United 
States, one must be an ASCP-trained and certified 
laboratory technologist to perform almost any 
diagnostic test, the micro lab may be located off-
site several miles from the hospital, and inflexible 
quality measures mandate (with weak supporting 
evidence) administration of empiric antibiotics 
within one hour of triage, even in patients who are 
relatively stable and not in shock.1 

This paper gave me hope that the SGS remains an 
incredibly useful rapid diagnostic test that can help 

us safely “streamline” our antibiotics up-front in 
many cases of CAP. The advantages of doing this 
should be apparent to all readers of ID Alert in 
terms of reducing the selection of antibiotic-resistant 
organisms, reducing the incidence of side effects 
from overly broad-spectrum antibiotics, and likely 
reducing Clostridioides difficile infection rates. The 
challenges to having the Gram stain come back into 
practice as an important clinical decision-making 
tool in the treatment of CAP include systems 
issues (hospital labs need to make the facilities 
and personnel available to offer this test in a rapid 
and efficient fashion) and the need to re-educate 
practicing doctors and trainees on the importance of 
this simple test. Although the authors of this meta-
analysis did not look at SGS cost-effectiveness, it has 
to be more cost-effective than all of the thousands of 
serum troponin levels and CT angiograms that are 
ordered every day in U.S emergency departments for 
less-than-certain indications.  

REFERENCE
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ABSTRACT & COMMENTARY

Staphylococcus aureus Bacteriuria:  
What Is the Significance?
By Richard R. Watkins, MD, MS, FACP, FIDSA

Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, Cleveland Clinic 
Akron General, Akron, OH
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SYNOPSIS: In a retrospective study from Canada, researchers reported several risk factors for serious Staphylococcus aureus infections, 
including bacteremia and vertebral osteomyelitis, in patients with S. aureus bacteriuria. 

SOURCE: Stokes W, Parkins MD, Parfitt ECT, et al. Incidence and outcomes of Staphylococcus aureus bacteriuria: A population-based study. 
Clin Infect Dis 2019;69:963-969.

Staphylococcus aureus bacteriuria (SABU) is a 
frequent clinical conundrum. It rarely causes 

urinary tract infections and usually represents 
urinary colonization, especially in patients with 
indwelling Foley catheters. However, SABU can 
be an ominous sign of a serious infection, such as 
S. aureus bacteremia (SAB) or an occult abscess. 
Therefore, Stokes and colleagues sought to identify 
characteristics associated with SABU that establish a 
higher risk for systemic infection.

The study included all urine cultures from patients 
≥ 18 years of age reported positive for S. aureus 
between Jan. 1, 2010, and Dec. 31, 2013, from 
a centralized laboratory in Calgary. Researchers 
excluded urine cultures within three months of each 
other and of the same antibiogram because these 
were presumed to be recurrences of the original 
infection. Researchers included blood cultures and 
cultures from sterile fluid, tissue, hardware, catheter 
tips, and deep abscesses in the analysis if they 
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occurred within three months of any SABU. Because 
of incomplete data, investigators excluded laboratory 
data from the multivariate regression analysis.

Of the more than 800,000 urine cultures collected 
during the study period, 3,739 (0.4%) grew S. 
aureus. After exclusion, 2,540 cultures from 2,054 
patients were included in the analysis. Compared to 
the general population in Calgary, SABU occurred 
at a higher rate among males and in older patients 
(i.e., 60 years to > 85 years, median age 74). 
Diabetes was twice as common in the SABU patients 
compared to the general population, and even 
higher in those with SABU and SAB. Compared to 
those with SABU, those with SABU and SAB were 
more likely to be younger, be hospitalized, recently 
have a urological procedure, and have a pure S. 
aureus culture (i.e., not mixed). 

Additional risk factors associated with SABU and 
SAB included the presence of immature neutrophils, 
serum platelets < 120, serum WBC > 15,000, 
inpatient status, urinary procedure, male sex, and 
pure S. aureus urine culture. The most common 
source of bacteremia identified were osteomyelitis 
of the spine or pelvis (23% of cases) and infective 
endocarditis (11% of cases). 

Factors that were protective against SAB were 
dementia, urine WBC > 10 cells/hpf, persistent 
SABU, age > 65 years, and presence of urine nitrites. 
In evaluating for SAB in outpatients with SABU, a 
WBC > 15,000 was associated with a higher risk, 
along with diabetes and the presence of a urinary 
catheter. Living in a nursing home was associated 
with a lower risk, but dementia, age > 65 years, 
and recent urologic procedure had no impact on the 
rate of SAB among outpatients with SABU. Finally, 
an increased C-reactive protein level was identified 
as a predictor of SAB with SABU on univariate 
analysis, but not on multivariate analysis because of 
infrequent testing. 

  COMMENTARY
This is the largest study to evaluate the association 
between SABU and SAB. The risk factors that were 

identified should help clinicians in determining 
the significance of SABU and the need for further 
work-up. It was notable that SABU detected ≥ 48 
hours before SAB was associated with a higher risk 
of death compared to those who had SAB and SABU 
diagnosed concurrently. This finding highlights the 
importance of identifying SAB quickly when SABU 
is detected. As the authors mentioned, microbiology 
laboratories should play an active role in commu-
nicating the significance of SABU, especially the first 
time it is detected.

The detection of SABU is especially challenging in 
outpatients. In this patient population, clinicians 
do not have the luxury of careful investigation and 
monitoring that is available in the inpatient setting. 
It is interesting that the presence of a urinary 
catheter was a risk factor for SAB in outpatients 
but not in inpatients. The likely explanation is that 
the use of urinary catheters in hospitalized patients 
is a temporary measure more often compared to 
outpatients, for whom the catheter is more likely 
to be chronic. Thus, there is an increased risk for 
complications, such as ascending urinary tract 
infection. 

Of the patients with SABU and SAB, a large number 
of them had spine infections. Previous studies have 
documented an increased risk for osteomyelitis 
due to gram-negative urinary pathogens, 
especially among the elderly with bacteriuria. 
This phenomenon is believed to be because of 
the connection of venous networks between the 
pelvis, spine, and bladder. Therefore, when SABU 
is detected, a detailed history and physician 
examination for vertebral osteomyelitis should be 
performed. 

The study had a couple of limitations. As with all 
retrospective studies, unmeasured confounding 
variables may have affected the observed morbidity 
and mortality rates. It is unclear if an elevated CRP 
is truly associated with SAB in patients with SABU 
because of the small number of test results (n = 39). 
This could be answered by further investigation. 
Finally, death was defined as occurring during 
hospitalization, so those who died outside of the 
hospital would not have been detected.

Despite these shortcomings, this study provides 
useful data that should be helpful to clinicians 
when they are pondering the significance of SABU. 
Microbiology laboratories should consider adding 
to the culture report that SABU might represent 
severe systemic disease and that clinical correlation 
is advised.  

[The detection of SABU is especially 

challenging in outpatients. Clinicians 

do not have the luxury of careful 

investigation and monitoring that is 

available in the inpatient setting.]
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ABSTRACT & COMMENTARY

2019 Community Acquired Pneumonia  
in Adults Guideline — Not Much New  
Under the Sun
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: The 2019 guideline differs from the 2007 version to only a limited extent. 

SOURCE: Metlay JP, Waterer GW, Long AC, et al. Diagnosis and treatment of adults with community-acquired pneumonia. An official 
clinical practice guideline of the American Thoracic Society and Infectious Diseases Society of America. Am J Resp Crit Care Med 
2019;200:e45-e67.

The following is a brief summary of 
recommendations in the new community-

acquired pneumonia (CAP) guideline.

Sputum Gram Stain and Culture, Blood Culture.
It is recommended that these should not be routinely 
performed in individuals with CAP managed 
as outpatients. In contrast, it is recommended 
that these tests be performed in those with 
severe infection or for whom empiric treatment 
for methicillin-resistant Staphylococcus aureus 
(MRSA) or Pseudomonas aeruginosa infection is 
administered, those with previous infection with 
one of these organisms, or those who have received 
parenteral antibiotics while inpatients in the 
previous 90 days.  

Urine Pneumococcal Antigen.
Not routinely recommended, except in severe CAP.  

Urine Legionella Antigen.
Not routinely recommended except in those with 
severe CAP and/or associated epidemiological 
factors (e.g., in an outbreak or after travel). Culture 
on selective media or Legionella nucleic acid 
amplification testing is also recommended for those 
with severe infection.  

Influenza Virus Testing.
Rapid influenza nucleic acid amplification testing is 
recommended when influenza viruses are circulating 
in the community.  

Serum Procalcitonin — Implication for Initiation of 
Empiric Antibiotic.
Serum procalcitonin results should not affect the 
decision to initiate empiric antibiotic therapy, which 

should be administered to all adults suspected to 
have CAP on clinical grounds and for whom it is 
radiographically confirmed.  

Choosing Outpatient vs. Inpatient Management.
Clinical judgment together with the Pneumonia 
Severity Index (PSI) or the CURB-65 tool should be 
used to determine the need for hospitalization. PSI is 
preferred over CURB-65.

Determining the Level of Inpatient Care.
Direct admission to the intensive care unit is 
indicated for vasopressor-requiring hypotensive 
patients and/or those requiring mechanical 
ventilation because of respiratory failure. In others, 
clinical judgment together with use of the 2007 
IDSA/ATS severity criteria, can be used.  

Empiric Antibiotic Therapy — Outpatient 
Management.
In the absence of comorbidities, amoxicillin, 
doxycycline, or a macrolide may be used, although 
macrolide monotherapy should be used only in 
areas where the proportion of pneumococci resistant 
to this class of agents is < 25%. In patients with 
significant comorbidities, the recommended choices 
are amoxicillin/clavulanate or a cephalosporin 
(cefpodoxime or cefuroxime), each together with 
a macrolide or doxycycline. Monotherapy with 
a respiratory fluoroquinolone is an alternative to 
combination therapy.

Inpatient Empiric Antibiotic Therapy — Absent 
Risk Factors for MRSA or P. aeruginosa Infection.
The preferred regimen for those with non-severe 
CAP is either ampicillin/sulbactam, cefotaxime, 
ceftriaxone, or ceftaroline — each together 
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with a macrolide. Alternatively, monotherapy 
with levofloxacin or moxifloxacin may be used. 
Finally, the recommendation for patients with 
contraindication to both fluoroquinolone and 
macrolide therapy is one of the beta-lactams listed 
above together with doxycycline. 

For patients with severe infection, one of the 
above beta-lactams together with a macrolide or a 
respiratory fluoroquinolone may be used. 

Inpatient Empiric Antibiotic Therapy With 
Suspected Aspiration Pneumonia — Anaerobic 
Coverage.
The recommendation is to not routinely add 
anaerobic coverage in patients with suspected 
aspiration pneumonia in the absence of a known or 
suspected empyema or lung abscess. 

Inpatient Empiric Antibiotic Therapy — With Risk 
Factors for MRSA or P. aeruginosa Infection.
Empiric coverage for MRSA or P. aeruginosa 
infection is recommended only if locally validated 
(local prevalence in CAP and local risk factors) are 
present.  

Therapy in the Inpatient Setting — Adjunctive 
Corticosteroids.
The guideline recommends that neither patients 
with severe nor nonsevere CAP routinely receive 
corticosteroids, including those with severe influenza 
pneumonia. However, the guideline does endorse the 
recommendation of the Surviving Sepsis Campaign 
for corticosteroid use in refractory septic shock, 
defined as unresponsive to fluids and vasopressors.  

CAP and Influenza Virus Infection. 
Administration of antiviral therapy is recommended 
for adults with CAP in both the inpatient and 
outpatient settings regardless of the duration of 
illness. Patients in either setting with CAP and 
influenza virus infection should also initially receive 
standard empiric antibiotic therapy for CAP.  

Duration of Antibiotic Therapy in Adult 
Outpatients and Inpatients With CAP.
Antibiotic therapy duration is determined by the 
achievement of clinical stability, as guided by a 
validated set of criteria and for at least five days.  

Follow-Up Chest Imaging.
Follow-up chest imaging is not routinely 
recommended in patients whose symptoms resolved 
by five to seven days. 

  COMMENTARY
There are not many significant differences in the 
2019 guideline compared to those from the 2007 
version. Recommended sputum and blood culture 
use has been expanded to include not only patients 
with severe infection, as previously recommended, 
but also inpatients given empiric treatment for 
MRSA and/or P. aeruginosa infection. Macrolide 
monotherapy in outpatients without comorbidities 
should be used only if the local prevalence of 
resistance is < 25%, a distinction not made in 2007. 
The category of “healthcare-associated pneumonia” 
(HCAP) has been eliminated in favor of using local 
epidemiology and validated risk factors for MRSA 
or P. aeruginosa infection, together with increased 
emphasis on subsequent de-escalation. For standard 
empiric therapy of patients with severe CAP, a 
preference is now expressed for the combination 
of a macrolide, over a fluoroquinolone, with a 
beta-lactam. The use of procalcitonin testing to 
determine the need for antibiotic therapy, adjunctive 
corticosteroid administration, and/or routine follow-
up chest imaging, none of which were discussed in 
2007, is not recommended.  

One can quibble over a number of the guideline 
recommendations, but they provide a valuable 
touchstone for clinical management of patients 
with CAP, despite the fact that so many of the 
recommendations are based on low or very low 
quality of evidence. Also, the guidelines do not 
take a stand on two antibiotics, omadacycline and 
lefamulin, recently approved for the treatment of 
CAP. 

Overall, however, it is clear how little we have 
advanced in our knowledge of the management 
of adults with CAP in the 12 years since the last 
version of this guideline.  

[There are not many significant 

differences in the 2019 guideline 

compared to those from 2007.]
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Updates
By Carol A. Kemper, MD, FACP

Smarter Use of PICC Lines

SOURCE: Paje D, Rogers MAM, Conlon A, et al. Use of peripherally inserted 
central catheters in patients with advanced chronic kidney disease. A pro-
spective cohort study. Ann Intern Med 2019;171:10-18.  

Of the different types of vascular access required 
for hemodialysis, the use of an autogenous 

arteriovenous fistula (AVF) has been shown to have 
the fewest long-term complications and reduced 
mortality.  As a result, maintaining vascular access 
in patients with chronic kidney disease (CKD) 
for possible future AVF placement should be an 
important goal of clinical care. National guidelines 
recommend thoughtful placement of peripherally 
inserted central catheters (PICCs) in patients with 
CKD, only when PICC use is truly necessary and 
appropriate and when it carries clear advantages 
over other types of vascular access. I call it 
maintaining their vascular “real estate,” since every 
PICC line placed has a potential risk for venous 
thrombosis and stenosis. And yet, PICC lines are 
being used more often, and many physicians may 
not be aware of the premonitory warning in patients 
with CKD.  

In this longitudinal, prospective study, the use of 
PICC lines in 52 Michigan hospitals from 2013 
to 2016 was examined, including the risk of 
complications and their use in patients with CKD. 
During the study period, 20,545 patients had PICC 
lines placed, including 62% placed on the wards, 
32% in an intensive care unit (ICU), and 1.5% in 
the emergency department. The median age was 
65.1 years, and half of the patients were female. The 
most common indications for PICC placement were 
the use of parenteral antibiotics (37.6%), difficult 
venous access (21.5%), and medications requiring 
central vascular access (12.4%). Two-thirds were 
placed by a vascular access nurse, and 20% by 

interventional radiology; 69% of the devices were 
5 French or larger, and 63% were multilumen. The 
median duration of use in hospital was 11 days. 
One in four PICCs were used for short duration  
(< 5 days).  

Nearly one in four (23.1%) PICC lines were placed 
in patients with diminished glomular filtration rate 
(GFR < 45 mL/min/1.73 m2), including 32.1% of 
all PICCs placed in the ICU and 18.9% of those 
placed in patients on the wards. The proportion 
of PICCs placed in patients with diminished GFR 
varied considerably between hospitals (from 23.7% 
to 37.8% in the ICU, and 12.8% to 23.7% on the 
wards). At the time of PICC placement, 699 (3.4%) 
patients already required hemodialysis. On the 
wards, a higher proportion of PICCs were placed 
in women, and PICC line placement was associated 
with increasing body mass index.  

Complications occurred in 17.8% of patients 
with PICC lines, including, in decreasing order of 
frequency, catheter occlusion, venous thrombosis, 
and catheter-associated bacteremia. PICC 
complications were more frequent in the ICU 
setting, and occurred more often with multilumen 
devices. 
 
Acute care facilities should consider methods to 
alert physicians to the overuse of PICCs in patients 
with CKD, either by the use of embedded guidelines 
in the electronic medical record (EMR), automatic 
consultation with a nephrologist, or the use of 
vascular access specialty teams or a trained vascular 
specialist nurse, who can provide clinical assessment 
and alternate recommendations. Based on the 
increased risk of complications compared with 
single-access devices, the routine use of multilumen 
PICCs also should be reconsidered. Rather than 
automatic ordering of a PICC line, central lines 
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remain the recommended choice for short-term 
vascular access (< 5 days), especially in patients with 
hemodynamic instability or those requiring pressor 
support.  

Urine Cultures: A Gateway  
to Antibiotic Overuse 

SOURCE: Brown KA, Daneman N, Schwartz KL, et al. The urine-culturing 
cascade: Variation in nursing home urine culturing and association with antibi-
otic use and C. difficile infection. Clin Infect Dis 2019. doi: 10.1093/cid/ciz482. 
[Epub ahead of print].

Inappropriate use of antibiotics in nursing 
homes across North America continues to 

drive antibacterial resistance and the risk of 
Clostridioides difficile infection (CDI) in the elderly. 
In my experience, one of the greatest offenses is 
the misinterpretation of urinalysis and culture 
results (a problem also common to the clinic and 
the acute care setting). These authors conducted 
a retrospective review of nursing home residents 
in Ontario, Canada, from 2014 to 2017. An 
assessment of nursing home residents was made 
once quarterly, documenting the proportion with 
a urine culture within 14 days of the assessment, 
the receipt of antibiotics within 30 days, and the 
incidence of CDI within 90 days. The researchers 
examined specific antibiotic use and noted 
those antibiotics commonly used for urinary 
tract infection (UTI), including ciprofloxacin, 
nitrofurantoin, and trimethoprim-sulfamethoxazole 
(TMP-SMX). Given the national healthcare system, 
information about diagnosis and antibiotic use 
was available for about 91% of all nursing home 
residents in the province. CDI was based on both a 
diagnosis and the use of medication prescribed for 
CDI. 

The analysis included 131,218 residents from 591 
nursing homes. Of these, 71% were female, and 
55% were older than 85 years of age. Of these, 
7.9% had a urine culture obtained within 14 days 
of the quarterly assessment (ranging from 3.4% 
for the lowest 10th percentile of facilities and up to 
14.3% for the 90th percentile). Seventeen percent 
of residents received an antibiotic within 30 days, 
and 5.4% received an antibiotic commonly used for 
UTI. Antibiotic use within 30 days of assessment 
included, in decreasing order, ciprofloxacin 
(2.7%), cephalexin (2.6%), TMP-SMX (2.5%), 
nitrofurantoin (2.2%), augmentin (2.1%), and other 
fluoroquinolones combined (2.6%).  

Urine culturing strongly predicted an increased use 
of antibiotics and explained 40% of the variability 
in antibiotic use between facilities, especially the 

use of nitrofurantoin. With every doubling of urine 
culturing, there was a 1.22-fold increase in total 
antibiotic use and a 1.36-fold increase in the use of 
antibiotics for UTI. CDI was diagnosed in 2,181 
residents (1.6%) within 90 days. After adjusting 
for various factors, the rate of urine culturing at a 
facility was associated with a risk of CDI (for every 
doubling of culturing, the IRR for CDI was 1.18). 
Within 30 days of the quarterly assessment, 2.6% 
of residents died. Urine culturing was associated 
weakly with mortality.  

These data suggest that different nursing home 
facilities have “a culture” of culturing urine, 
which drives the use of antibiotics at that facility. 
It’s amazing to me that 17% of nursing home 
residents received an antibiotic every three months. 
The use of interventions and education to ensure 
appropriate collection of urine specimens and the 
interpretation of those results would go a long 
way to reducing inappropriate antibiotic use in 
nursing homes. For one thing, I always maintain 
that obtaining a clean catch in an elderly person is 
virtually impossible. Imagine being older than 85 
years of age, having to balance yourself while you 
hold your labia open with one hand, clean yourself 
with the other hand, and then catch the midstream 
urine without toppling over. My guess is that most 
of these specimens represent simple contamination. 
Furthermore, asymptomatic bacteriuria in elderly 
patients is not uncommon and does not require 
treatment.  

How Can Vancomycin Dosing  
Be Improved?

SOURCES: Lodise TP, Rosenkranz SL, Finnemeyer M, et al. The emperor’s 
new clothes: Prospective observational evaluation of the association between 
initial vancomycin exposure and failure rates among adult hospitalized pa-
tients with MRSA bloodstream infections (PROVIDE). Clin Infect Dis 2019. 
doi: 10.1093/cid/ciz460. [Epub ahead of print]. Rodvold KA. 60 plus years 
later and we are still trying to learn how to dose vancomycin. Clin Infect Dis 
2019. doi: 10.1093/cid/ciz467. [Epub ahead of print].  

Despite 60 years of experience, vancomycin 
dosing remains problematic, nephrotoxicity 

continues to occur, and clinical outcomes are not 
always positive, especially with increasing bacterial 
minimal inhibitory concentrations (MICs). Our 
facility provides experienced pharmacy specialists 
to dose vancomycin, based on daily assessments of 
trough concentrations, and despite their best efforts, 
they still cannot get it right.  

How can we do better? The answer is it’s possible 
but not easy. There are improved methodologies, 
but most facilities continue to base vancomycin 
dosing on serial trough concentrations. The key to 
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successful vancomycin dosing is the sufficient amount 
of drug without risking nephrotoxicity. It sounds 
straightforward, but the problems are as follows:
• Vancomycin MICs vary depending on 
methodology (broth microdilution vs. etest) and are 
not always consistent;
• Generally, vancomycin treatment is most 
successful when bacterial MIC < 1; alternate 
treatments are recommended for infections with 
MIC > 2 mcg/mL. The in-between MICs are most 
challenging; 
• While higher MIC values for certain organisms 
can affect the success of therapy, the type of 
infection, the bacterial load, and the presence of a 
device and/or biofilm also influence the success of 
therapy;
• Higher concentrations of vancomycin (i.e, 
troughs 15-20 mcg/mL) are associated with 
improved outcomes in some patients, especially 
those with higher MICs (i.e., methicillin-susceptible 
Staphylococcus aureus and methicillin-resistant S. 
aureus);  
• This success comes at the expense of 
nephrotoxicity, which occurs more often at trough 
concentrations > 15 mcg/mL, and definitely > 20 
mcg/mL; 
• Because of variable protein binding and other 
physiologic factors, trough concentrations do not 
always correlate with drug exposure; since protein 
binding varies considerably (10-55%), true drug 
exposure is difficult to assess;
• Area-under-the-curve (AUC) dosing may 
provide the best clinical success and can minimize 
nephrotoxicity; unfortunately, trough concentrations 
are a poor marker for AUC.  

The authors of these two articles argue that the 
use of 24-hour AUC was linked more often to 
clinical success with lower rates of nephrotoxicity, 
and presently it is the most optimal approach to 
dosing vancomycin. Maintaining AUC1-24 between 
400 and 600 mcg-hr/mL was associated strongly 
with clinical success, especially for infections 
with bacterial MIC < 1 mcg/mL. The two most 
common methods for determining AUC include 
Bayesian computer models (using as little as 1 or 
2 vancomycin concentrations) and log-linear PK 
computations. Several Bayesian computer programs 
are available for use, but some training and 
experience are required. For this reason, while a few 
academic institutions have switched to AUC-based 
dosing, it is unlikely that many academic and acute 
care facilities will make the switch from trough-
based dosing, despite its flaws, to the more optimal 
AUC dosing.  
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1.  Streptococcal testing of sick children older 
than 3 years of age is warranted if:

a. the parents want it.

b. it follows long-established protocols.

c. the child has sore throat, fever, and cough.

d. the child has sore throat and fever without 
cough or runny nose. 

2.  Which of the following is correct regarding 
the incidence of these sexually transmitted 
infections in the United States in recent years?

a. The incidence of syphilis has increased, but 
that of gonorrhea has decreased.

b. The incidence of Chlamydia infection has 
increased, but that of syphilis has decreased.

c. The incidences of gonorrhea, Chlamydia 
infection, and syphilis all have increased. 

d. The incidence of congenital syphilis has 
decreased.

3.  Which of the following is correct 
regarding the 2019 ATS/IDSA guideline 
for management of community-acquired 
pneumonia (CAP)?

a. Blood culture should be performed 
routinely in all patients with CAP.

b. Serum procalcitonin measurement should 
not be used to determine the need for empiric 
antibiotic therapy. 

c. All patients with suspected aspiration 
pneumonia should receive an antibiotic 
regimen that includes effective coverage of 
anaerobic bacteria.

d. Follow-up chest imaging should be 
performed routinely after five to seven days.


