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a Message  
from the editor
We at Physician’s Weekly are proud to present 
this monograph on infectious disease. 
Created with the assistance of key opinion 
leaders and experts in the field, these features 
offer clinical and evidence-based information 
and news surrounding the manage ment of 
infectious disease, which continue to be a 
challenging problem for hospitals, doctors, 
and providers across other healthcare 
settings. Physician’s Weekly will continue to 
feature news about infectious disease in the 
coming months. Your feedback and opinions 
are welcome, email keithd@physweekly.
com. Thanks for reading!  

sincerely,

Keith d’Oria 
Editorial Director, Physician’s Weekly
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Research suggests that the epidemiology of HIV/
aIds in rural areas of the united states differs 
from that of urban and peri-urban areas. small 

studies have found that sub-populations in rural areas 
may be less likely to receive quality care and achieve 
optimal HIV outcomes when compared with indi-
viduals living in urban areas. However, generalizing 
HIV/aIds care in rural areas may be misguided 
because each has its own unique characteristics. 
Concern is growing in the research community that 

Lucy e. Wilson, MD, scM
Adjunct Assistant Professor, Department  

of Medicine

 Johns Hopkins University School of Medicine

Chief, Center for Surveillance, Infection 
Prevention, and Outbreak Response

Office of Infectious Disease Epidemiology  
and Outbreak Response

Infectious Disease and Environmental  
Health Administration

 Maryland Department of Health and  
Mental Hygiene

While patients with HIV/AIDS who live in non-urban 
areas share many of the same characteristics of those 

who live in urban areas, there are important differences 
that can impact healthcare access and outcomes. Better 

representation of these patients in research is warranted.

comparingomparing

Rural & Rural & urban
in HIV care
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who live in urban areas, there are important differences 
that can impact healthcare access and outcomes. Better 
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comparing Rural  
& urban HIV care
— Lucy E. Wilson, MD, ScM
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community-acquired pneumonia (Cap) 
remains a frequent cause of morbidity and 
mortality and ranks as the top cause of 

death from an infectious disease in the 
world as well as the third leading cause of 
death overall. In addition to dying within the 
hospital, patients hospitalized with pneumonia 
are at an increased risk of death for months 
to years after being discharged. Over the past 
decade, significant efforts have been made to 
improve the care and outcomes associated with  
Cap. These efforts, however, are often complicated 
by the fact that about half of all Cap-associated 
mortality is not directly due to the infection. 

Mark L. Metersky, MD, fccP
Medical Director, Center for Bronchiectasis Care

Division of Pulmonary and Critical Care Medicine

 University of Connecticut Health Center

Predicting  
Death from  
Pneumonia 
A recent analysis has found that comorbidities appear 
to be important predictors of mortality in patients 
with pneumonia both before discharge and during  
the immediate post-discharge period.

Cardiovascular complications and death from other 
comorbidities cause a substantial proportion of 
Cap-associated mortality.

Recently, 30-day mortality for patients with pneu-
monia became a publicly reported performance 
measure by CMs. Hospitals are now being measured 
based on how their Cap patients fare after they are 
discharged. “In addition to patient-related factors, 
30-day mortality can be affected by the quality of 
care provided in hospitals and after discharge,” says 

Mark L. Metersky, Md, 
FCCp. “although risk factors 
for mortality in patients with Cap have been 
investigated extensively, relatively few studies have 
compared patient-specific factors for mortality before 
and after discharge from the hospital.”

Predicting Mortality
In a retrospective analysis in an issue of Chest,  
dr. Metersky and colleagues reviewed 21,223 
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mortality and ranks as the top cause of 
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Predicting Death  
from Pneumonia 
— Mark L. Metersky, MD, FCCP

visit www.physiciansweekly.com    98

n early 5 million ameri cans are infected with 
hepatitis C, and more than 80% of these 
individuals are baby boomers. alarmingly, 

75% of people with hepatitis C aren’t aware they 
are infected. 

The CdC recently took a significant step and 
issued new guidelines recommending that all  
baby boomers (those born between 1945 and 
1965) have a one-time test for hepatitis C. This is 
an important recommendation that could detect 
another 800,000 of those infected and could 
potentially save 120,000 lives. to help implement 
the recommendations, physicians should talk to 
their patients about being tested.  

Michael J. Ryan, MD, facP
Director of DLDS Research

 Gastrointestinal & Liver Specialists of Norfolk

Clinical Professor of Medicine

 Eastern Virginia Medical School

Co-Chair, I.D. Hep C Campaign     

 American Gastroenterological Association

characterizing Hepatitis c
Hepatitis C is the leading cause of liver failure, liver 
cancer, and liver transplants in the united states. 
It’s often considered a “silent disease” because the 
infection is asymptomatic in over 80% of those 
chronically infected. Over a period of 20 to 50 
years, hepatitis C will lead to cirrhosis in 25% to 
50% of cases and will result in death in at least  
5% to 10% of cases. In fact, as of 2007, the  
number of deaths from hepatitis C surpassed that 
attributable to aIds.

Hepatitis C remains the only viral infection that can 
be cured, and this move toward broader testing comes 
at an important time as therapy continues to improve. 
Cure rates with protease inhibitors recently approved 
by the Fda range between 68% and 79%. For many 
patients, these therapies will cut treatment time in 

half. With more than 50 drugs in development, the 
cure rate is likely to improve to greater than 90% over 
the next 5 to 10 years, and therapy will be easier to 
tolerate and take less time to become effective.   

testing Matters
testing for hepatitis C, which averages $50 to $150 
per test, has been shown in studies to be cost-effective, 
especially as the epidemic costs the u.s. an estimated 

$30 billion per year. That number is projected to rise 
to $80 billion per year by 2025. Curing the majority 
of those affected will dramatically reduce those costs.  

physicians should recognize that routine physical 
exams may not detect hepatitis C. up to 40% of 
infected people will have normal liver blood tests, 
so a specific antibody test must be conducted. 
In addition to talking to baby boomers about 
hepatitis C testing, physicians should also discuss 
testing with other high-risk patients, including 
those who received blood products prior to 1992, 
people with a history of intravenous drug use (even 
once), healthcare workers, sexual partners of those 
infected, and those with tattoos and body piercings. 
Recently, concern has also been raised for potential 
transmission in nail salons and barber shops, 
although this issue continues to be evaluated. 

The american Gastroenterological association has 
also joined the fight against hepatitis C. It recently 
launched I.D. Hep C, a national campaign to increase 
awareness about hepatitis C among patients and 
healthcare professionals as well as encourage baby 
boomers to get tested. The campaign website— 
www.IdHepC.org—provides resources for patients 
and physicians, including a flyer on testing that  
can be distributed to patients or made available in 
waiting rooms.  

click here to see more information on this article, including the contributor’s financial disclosure information and references.

Hepatitis c testing:  
Calling All Baby Boomers

Readings & Resources

smith BD, Morgan RL, Beckett Ga, falck-Ytter Y, Holtzman D, Ward JW. Hepatitis C virus testing of persons born during 1945 
to 1965: recommendations from the Centers for Disease Control and Prevention. Ann Intern Med. 2012 Aug 16 [Epub ahead of 
print]. Available at: http://annals.org/article.aspx?articleid=1310557.
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over the past 30 years, many multidrug- 
resistant organisms have emerged across 
healthcare settings in the united states. at  

the same time, there has been a dramatic drop 
in the development and approval of new anti - 
biotics. “The antimicrobial armamentarium has 
been depleted,” explains Neil Fishman, Md. “as 
a result, our ability to treat infectious diseases 
has been severely compromised. Resistant infec-
tions are increasing morbidity and mortality while  
simul taneously increasing healthcare costs.” 

Research has shown that a multifaceted approach 
is required to prevent, detect, and control the 
emergence of antimicrobial-resistant organisms. This 
includes ensuring that effective and appro-priate 

neil fishman, MD
Director, Department of Healthcare Epidemiology  

and Infection Control 

Director, Antimicrobial  
Management Program 

 University of Pennsylvania Health System

therapeutic agents are available and that healthcare 
settings have the diagnostic capacity to rapidly 
and reliably detect specific pathogens and their 
antimicrobial susceptibilities. 

promoting better infection prevention and control 
practices and antimicrobial stewardship programs 
is important in reducing the burden of infec-
tious diseases, dr. Fishman says. More healthcare 
facilities nationwide are launching anti microbial 
stewardships because they have the potential to 
reduce the emergence and transmission of resistant 
pathogens and decrease antimicro bial resistance.

a Joint Position statement
In an issue of Infection Control and Hospital Epide-
miology, the society for Healthcare epide miology of 
america (sHea), the Infectious diseases society of 
america (Idsa), and the pediatric Infectious diseases 
society (pIds) published a joint position paper 
focusing on the need for public policy around the  
issue of antimicrobial stewardship. sHea, Idsa, and 
pIds have been at the forefront of addressing the  
need for antimicrobial resistance programs for many 
years, says dr. Fishman, co-author of the position 
paper. “Greater efforts are needed to improve preven-
tion and control practices throughout the country.”

antimicrobial stewardship  
Programs: A Call to Action

Guideline recommendations for implementing antimicrobial 
stewardship programs have been released, giving special attention 
to measures for monitoring these interventions and to deficiencies 

in education and research in the field.
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Research suggests that persistent infections 
are drivers of inflammatory symptoms, and 
many organisms have been strongly linked to 

chronic illness. One of the more recently appreciated 
microbes associated with human illness is Bartonella. 
although one manifestation of Bartonellosis is “cat 
scratch disease” (Bartonella henselae), research is 
now showing that a persistent Bartonella bacteremia 
may contribute to wide-ranging chronic symptom-
atology, even in those who are immunocompetent. 
There are now over 28 characterized Bartonella 
species, 12 of which have been documented as 
human pathogens. 

a novel test
traditionally, serology and polymerase chain reac-
tion (pCR) assays have been used to diagnose 
Bartonella, but false negative rates can be high. 
to address these shortcomings, researchers have 
developed a novel way to document Bartonella 
infection. using Bartonella alpha-proteobacteria 
growth medium (BapGM) prior to pCR testing has 

been shown to increase diagnostic sensitivity by at 
least four-fold when compared with standard pCR 
alone. This BapGM-pCR testing method is called 
Bartonella epCR (Galaxy diagnostics). 

studies using this testing strategy have impli- 
cated Bartonella infection in a broad range of disor-
ders that affect the cardiovascular, lymphatic, muscu-
loskeletal, and central nervous systems. patients with 
a history of exposure to fleas (especially cat fleas), 
ticks, body lice, biting flies, and animal bites and 
scratches appear to be at particularly high risk.

although more investigations are needed, current 
research suggests that symptoms of Bartonella 
infection may include recurring fever, headaches, 
insomnia, joint and muscle pain, arthropathy, 
myalgia, neurologic dysfunction, and vasculitis. 
physical findings may include lymphadenopathy, 
splenomegaly, and vasoproliferative tumors, as well 
as splenic and hepatic granulomas.  

evolving Knowledge 
an unequivocal treatment for all Bartonella infec-
tions does not currently exist, meaning that anti-
biotic treatments will vary. treatment of Bartonella 
infections should be based on each clinical situation, 
the infecting Bartonella species, and whether the 
disease is in the acute or the chronic form. duration 
of monotherapy antibiotics can last as little as 2 
weeks for some acute illnesses, but can skyrocket to 
4 or more months when dual therapy is required for 
individuals with chronic illnesses. unfortunately, 
clinical and microbiological relapse and failures are 
still being documented.

It’s important to advise patients to take routine 
precautions to avoid animal bites and scratches, as 
well as arthropods and insects. testing for Bartonella 
infections should be considered in those who are at 
high risk and present with persistent, non-specific 
rheumatic, inflammatory, or neurologic symp-
toms. Bartonella infection screening should also 
be considered prior to instituting clinical protocols 
that involve immune suppression. although the 
accuracy of Bartonella testing has limitations, testing 
techniques are emerging to further assist patient 
diagnosis and management.  

click here to see more information on this article, including the contributor’s financial disclosure information and references.
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optimizing Diagnosis  
& Management of  
Bartonella Infection
— Jeffrey S. Wulfman, MD
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Research suggests that the epidemiology of HIV/
aIds in rural areas of the united states differs 
from that of urban and peri-urban areas. small 

studies have found that sub-populations in rural areas 
may be less likely to receive quality care and achieve 
optimal HIV outcomes when compared with indi-
viduals living in urban areas. However, generalizing 
HIV/aIds care in rural areas may be misguided 
because each has its own unique characteristics. 
Concern is growing in the research community that 
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While patients with HIV/AIDS who live in non-urban 
areas share many of the same characteristics of those 

who live in urban areas, there are important differences 
that can impact healthcare access and outcomes. Better 

representation of these patients in research is warranted.
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are receiving care. urban patients may represent a 
broader group of individuals who should be further 
studied to determine what factors are important for 
receiving appropriate HIV care.” 

Those who were least likely to receive HaaRt, in 
general, were african americans and injection drug 
users. “Cutting across all geographic areas, these two 
groups still appeared to struggle with access to care 
issues,” dr. Wilson says. patients who did receive 
HaaRt were more likely to have at least four 
outpatient visits per year, be aged 40 or older, be 
Hispanic, live in an urban location, be uninsured, or 
be a Medicare or Medicaid beneficiary. 

future Directions
although the study by dr. Wilson and colleagues 
suggests it is possible for patients in non-urban 
settings to receive quality HIV care, the apparent 
lower outpatient utilization of HIV care among 
rural and peri-urban patients highlights that 
barriers still exist. This appears to be particularly 
true among african americans and injection 
drug users. “Overcoming these barriers requires 
improved HIV education for both patients and 
providers in non-urban areas,” dr. Wilson says. 
“Future studies should explore strategies for 
eliminating access barriers so that we can improve 
healthcare quality and outcomes.”

patients in non-urban settings may be underrepre-
sented in studies with regard to demographics and 
healthcare utilization. trials typically draw more 
from urban populations because of easier access 
to participants and because HIV specialists and 
academic centers tend to be located in urban areas.

seeking Better Representation
a study published in an issue of AIDS Care exam-
ined the impact of geographic location—specifically 
urban, peri-urban, and rural locations—on clinical 
HIV outcomes using data from a multistate cohort. 
“The main caveat of the study is that the vast majority 
of rural and peri-urban patients actually received their 
care in urban areas,” says Lucy e. Wilson, Md, scM, 
lead researcher of the investigation. “These patients 
may be very different from those who received all their 
HIV care in rural areas.” 

The authors found that people who were living 
with HIV/aIds in rural and peri-urban settings 
and traveled to urban areas for their care received a 
high level of appropriate HIV care and had similar 
rates of aIds-defining illnesses when compared 
with patients living in urban areas. For the study, 
receipt of appropriate HIV care was defined as 
appropriately beginning highly active antiretroviral 
therapy (HaaRt), achieving HIV virus suppression 
on HaaRt, and receiving prophylaxis for opportu-
nistic illness, if needed. 

notable Differences
When reviewing medical and pharmacy utilization, 
dr. Wilson and colleagues found that urban patients 
were more likely to have at least four outpatient 
visits per year (table 1). “This frequency of visits is 
consistent with national HIV treatment guidelines 
at the time of this study,” explains dr. Wilson. “The 
rural and peri-urban patients in our analysis were 
less likely to have the recommended number of 
outpatient visits per year. This finding suggests that 
there may be an access to care issue.”

statistically significant differences were found 
between locations for outpatient visits per year for 

all patients and for those on HaaRt. “It’s likely 
that one reason the rates were higher among urban 
patients is that those who are on HaaRt require 
close monitoring for adverse events and for treat-
ment response in order to prevent development of 
resistance,” dr. Wilson says. “Closer patient moni-
toring may be easier for those living in urban areas.” 
she adds that although the difference for inpatient 
admissions across locations was almost statistically 
significant, it remains unclear whether the study was 
able to capture all inpatient admissions for those 
living in the most remote areas. It is possible that 
patients may not come into the urban areas for their 
medical inpatient admissions.

although not statistically significant, a surprising 
finding in the analysis was that patients in urban 
areas were less likely to be on HaaRt (table 2). 
“While we cannot provide an explanation for this 
finding, we can hypothesize that patients in rural 
and peri-urban areas who are unable to travel to 
urban areas for care may differ from those who 

click here to see more information on this article, including the contributor’s financial disclosure information and references.

Readings & Resources

table 1  Medical & Pharmacy  
utilization 

characteristicp

on HaaRt (if cD4 <350)

Receiving PcP  
prophylaxis  
(if cD4 <200)

Receiving Mac  
prophylaxis  
(if cD4 <50)

Inpatient  
admissions/100 PY

Inpatient  
admissions/100 PY  
if on HaaRt

outpatient visits/year

≥4 outpatient  
visits/year

outpatient visits/year  
if on HaaRt

abbreviations: HAART, highly active antiretroviral therapy; PCP, Pneumocystis jiroveci 
pneumonia; MAC, Mycobacterium avium complex; PY, person-years.

source: Adapted from: Wilson L, et al. AIDS Care. 2011;23:971-979.

Rural

82.7%

78.4%

75.0%

17.1

16.5

3.95

50%

4.02

Peri-urban

81.1%

81.8%

76.9%

16.3

16.7

4.04

47.9%

4.48

urban

74.0%

80.4%

75.8%

26.8

26.1

5.24

58%

5.83

Wilson L, Korthuis t, fleishman J, et al. HIV-related medical service use by rural/urban residents: a multistate perspective. 
AIDS Care. 2011;23:971-979. Abstract available at: http://www.tandfonline.com/doi/abs/10.1080/09540121.2010.543878?u
rl_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed.

teshale e, Hanson D, Wolfe M, et al. Reasons for lack of appropriate receipt of primary pneumocystis jiroveci pneumonia 
prophylaxis among HIV-infected persons receiving treatment in the United States: 1994-2003. Clin Infect Dis. 2007;44:879-883.

table 2  clinical & Demographic factors associated with HaaRt Receipt

Because residential differences in HAART receipt were close to being statistically significant (odds ratio), data were further explored 
via multivariate logistic regression analyses (adjusted odds ratio).

abbreviation: IDU, injection drug users. source: Adapted from: Wilson L, et al. AIDS Care. 2011;23:971-979.

age

<40

≥40

Gender

Female

Male

Race/ethnicity

Caucasian/Other

African American

Hispanic

HIV risk factor

Non-IDU

IDU

odds Ratio

1.00

1.31

1.00

1.17

1.00

0.80

1.17

1.00

1.03

adjusted odds Ratio

1.00

1.30

1.00

1.12

1.00

0.79

1.31

1.00

0.81

Geographic location

Rural

Urban

Peri-urban

outpatient visits per year

<4

≥4

Health insurance

Private

Medicaid

Medicare

Uninsured

odds Ratio

1.00

0.73

1.00

1.00

2.90

1.00

1.35

2.19

1.34

adjusted odds Ratio

1.00

0.72

0.99

1.00

2.62

1.00

1.40

1.90

1.60
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n early 5 million americans are infected with 
hepatitis C, and more than 80% of these 
individuals are baby boomers. alarmingly, 

75% of people with hepatitis C aren’t aware they 
are infected. 

The CdC recently took a significant step and 
issued new guidelines recommending that all 
baby boomers (those born between 1945 and 
1965) have a one-time test for hepatitis C. This is 
an important recommendation that could detect 
another 800,000 of those infected and could 
potentially save 120,000 lives. to help implement 
the recommendations, physicians should talk to 
their patients about being tested.  

Michael J. Ryan, MD, facP
Director of DLDS Research

 Gastrointestinal & Liver Specialists of Norfolk

Clinical Professor of Medicine

 Eastern Virginia Medical School

Co-Chair, I.D. Hep C Campaign     

 American Gastroenterological Association

characterizing Hepatitis c
Hepatitis C is the leading cause of liver failure, liver 
cancer, and liver transplants in the united states. 
It’s often considered a “silent disease” because the 
infection is asymptomatic in over 80% of those 
chronically infected. Over a period of 20 to 50 
years, hepatitis C will lead to cirrhosis in 25% to 
50% of cases and will result in death in at least  
5% to 10% of cases. In fact, as of 2007, the  
number of deaths from hepatitis C surpassed that 
attributable to aIds.

Hepatitis C remains the only viral infection that can 
be cured, and this move toward broader testing comes 
at an important time as therapy continues to improve. 
Cure rates with protease inhibitors recently approved 
by the Fda range between 68% and 79%. For many 
patients, these therapies will cut treatment time in 

half. With more than 50 drugs in development, the 
cure rate is likely to improve to greater than 90% over 
the next 5 to 10 years, and therapy will be easier to 
tolerate and take less time to become effective.   

testing Matters
testing for hepatitis C, which averages $50 to $150 
per test, has been shown in studies to be cost-effective, 
especially as the epidemic costs the u.s. an estimated 

$30 billion per year. That number is projected to rise 
to $80 billion per year by 2025. Curing the majority 
of those affected will dramatically reduce those costs.  

physicians should recognize that routine physical 
exams may not detect hepatitis C. up to 40% of 
infected people will have normal liver blood tests, 
so a specific antibody test must be conducted. 
In addition to talking to baby boomers about 
hepatitis C testing, physicians should also discuss 
testing with other high-risk patients, including 
those who received blood products prior to 1992, 
people with a history of intravenous drug use (even 
once), healthcare workers, sexual partners of those 
infected, and those with tattoos and body piercings. 
Recently, concern has also been raised for potential 
transmission in nail salons and barber shops, 
although this issue continues to be evaluated. 

The american Gastroenterological association has 
also joined the fight against hepatitis C. It recently 
launched I.D. Hep C, a national campaign to increase 
awareness about hepatitis C among patients and 
healthcare professionals as well as encourage baby 
boomers to get tested. The campaign website—
www.IdHepC.org—provides resources for patients 
and physicians, including a flyer on testing that 
can be distributed to patients or made available in 
waiting rooms.  

click here to see more information on this article, including the contributor’s financial disclosure information and references.
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Calling All Baby Boomers

Readings & Resources

smith BD, Morgan RL, Beckett Ga, falck-Ytter Y, Holtzman D, Ward JW. Hepatitis C virus testing of persons born during 1945 
to 1965: recommendations from the Centers for Disease Control and Prevention. Ann Intern Med. 2012 Aug 16 [Epub ahead of 
print]. Available at: http://annals.org/article.aspx?articleid=1310557.
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community-acquired pneumonia (Cap) 
remains a frequent cause of morbidity and 
mortality and ranks as the top cause of 

death from an infectious disease in the 
world as well as the third leading cause of 
death overall. In addition to dying within the 
hospital, patients hospitalized with pneumonia 
are at an increased risk of death for months 
to years after being discharged. Over the past 
decade, significant efforts have been made to 
improve the care and outcomes associated with 
Cap. These efforts, however, are often complicated 
by the fact that about half of all Cap-associated 
mortality is not directly due to the infection. 

Mark L. Metersky, MD, fccP
Medical Director, Center for Bronchiectasis Care

Division of Pulmonary and Critical Care Medicine

 University of Connecticut Health Center

Predicting  
Death from  
Pneumonia 
A recent analysis has found that comorbidities appear 
to be important predictors of mortality in patients 
with pneumonia both before discharge and during  
the immediate post-discharge period.

Cardiovascular complications and death from other 
comorbidities cause a substantial proportion of 
Cap-associated mortality.

Recently, 30-day mortality for patients with pneu-
monia became a publicly reported performance 
measure by CMs. Hospitals are now being measured 
based on how their Cap patients fare after they are 
discharged. “In addition to patient-related factors, 
30-day mortality can be affected by the quality of 
care provided in hospitals and after discharge,” says 

Mark L. Metersky, Md, 
FCCp. “although risk factors 
for mortality in patients with Cap have been 
investigated extensively, relatively few studies have 
compared patient-specific factors for mortality before 
and after discharge from the hospital.”

Predicting Mortality
In a retrospective analysis in an issue of Chest,
dr. Metersky and colleagues reviewed 21,223 
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of death, but several factors indicated a trend toward 
predicting death after discharge. These included 
male sex, admission from a nursing facility, history 
of neoplasm, history of heart failure, and anemia.

examining the Implications
dr. Metersky says the findings from his study team’s 
analysis were somewhat surprising when they are 
considered in the context of results from prior 
studies investigating mortality from pneumonia. 

previous research has suggested that functional status 
is the most important predictor of mortality after 
discharge in patients with Cap. Other studies have 
identified several factors that discriminated between 
early and late in-hospital mortality. Conversely, 
some investigations have suggested that the cause 
of death among patients with Cap within 30 days 
of admission was directly related to pneumonia, but 

deaths between 30 and 90 days were unrelated to 
the pneumonia. since earlier and later mortality 
often have different causes, the implication is that 
different risk factors might be identifiable.

The finding that patient characteristics were not 
predictive of pre-discharge or post-discharge deaths is 
significant, according to the study. For hospitals 
nationwide, comparing the rate of mortality before and 
after discharge can help them benchmark themselves 
with other institutions. Hospitals can also determine 

if it would be more appropriate to target inpatient 
care or to address care transitions and post-discharge 
care to reduce 30-day mortality. “ultimately,” says 
dr. Metersky, “clinicians, those involved with care 
coordination and discharge planning, and quality 
improvement officers should be aware of these results 
when considering interventions to decrease post-
discharge mortality in patients with Cap.”

Medicare patients with Cap who were admitted 
to the hospital. They investigated whether or not 
patient characteristics can help distinguish those who 
are at risk for mortality before they were discharged 
compared with after they were discharged. “This 
knowledge may help physicians and hospitals select 
high-risk patients for specific interventions,” says 
dr. Metersky. “It may also facilitate the develop-
ment of methodologies that help determine if a 
hospital’s post-discharge mortality rates are related 
to identifiable risk factors or to problems with post-
discharge quality of care.” 

according to findings, 12.1% of the study group 
died within 30 days of admission. Of these deaths, 
52.4% occurred during the hospital stay and 47.6% 
occurred after discharge. “The number of deaths 
after discharge in our study was alarming,” says 
dr. Metersky. additionally, seven factors were 
significantly associated with death prior to 
discharge (table 1). Of these seven factors, the three 
that conferred the highest risk were mechanical 
ventilation, the presence of bacteremia, and having 
a BuN level higher than 11 mmol/L. 

The study also compared risk of death in the hospital 
with mortality between the day of discharge and 
30 days from admission (table 2). to calculate 
predictive factors, an odds ratio (OR) of less than 
1.0 meant the factor predicted that death was more 

likely after hospital discharge than before hospital 
discharge. an OR higher than 1.0 meant the 
factor predicted that death was more likely prior to 
discharge than after discharge. No baseline patient 
factors were significantly associated with the timing 

click here to see more information on this article, including the contributor’s financial disclosure information and references.

Readings & Resources

table 2  Inpatient Mortality  
Vs Post-Discharge Mortality 
Within 30 Days of admission
Potential Predictors

Age by 5-year increment

Black vs white

Other race/ethnicity vs white

Male vs female

From nursing home

ICU admit within 24 hours

Mechanical ventilation

Bacteremia

First antibiotic within 8 hours

History of neoplasm

History of chronic liver disease

History of congestive heart failure

History of cerebrovascular disease

History of chronic renal disease

Altered mental status

Respiration rate >30/min

Systolic blood pressure <90 mm Hg

Temperature <35°C or >40°C

Pulse >125/min

Arterial pH <7.35

BUN >11 mmol/L

Serum sodium <130 mmol/L

Glucose >14 mmol/L

Hematocrit <30%

Arterial PO2 <60 mm Hg or SpO2 <90%

Pleural effusion

notes: Odds ratio refers to inpatient versus post-discharge mortality. 

source: Adapted from: Metersky ML, et al. Chest. 2012; 142:476-481.

odds Ratio

1.01

1.12

1.29

0.86

0.84

1.31

4.31

2.57

0.91

0.83

1.12

0.86

1.23

1.49

0.99

1.33

2.43

1.04

1.12

1.84

1.55

1.08

1.42

0.83

1.59

1.14

table 1  factors Predicting Death Prior 
to Discharge from the Hospital

Predictive factors

Mechanical ventilation

Bacteremia

Respiration rate >30/min

Systolic blood pressure <90 mm Hg

Arterial pH <7.35

BUN level >11 mmol/L

Arterial PO2 <60 mm Hg or SpO2 <90%

source: Adapted from: Metersky ML, et al. Chest. 2012; 142:476-481.

odds Ratio

3.50

3.76

1.71

2.12

2.16

2.76

1.44
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In addition to patient-related factors, 30-day 
mortality can be affected by the quality of care 

provided in hospitals and after discharge.
           — Mark L. Metersky, MD, fccP 
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over the past 30 years, many multidrug-
resistant organisms have emerged across 
healthcare settings in the united states. at 

the same time, there has been a dramatic drop 
in the development and approval of new anti-
biotics. “The antimicrobial armamentarium has 
been depleted,” explains Neil Fishman, Md. “as 
a result, our ability to treat infectious diseases 
has been severely compromised. Resistant infec-
tions are increasing morbidity and mortality while 
simultaneously increasing healthcare costs.” 

Research has shown that a multifaceted approach 
is required to prevent, detect, and control the 
emergence of antimicrobial-resistant organisms. This 
includes ensuring that effective and appro-priate 

neil fishman, MD
Director, Department of Healthcare Epidemiology  

and Infection Control 

Director, Antimicrobial  
Management Program 

 University of Pennsylvania Health System

therapeutic agents are available and that healthcare 
settings have the diagnostic capacity to rapidly 
and reliably detect specific pathogens and their 
antimicrobial susceptibilities. 

promoting better infection prevention and control 
practices and antimicrobial stewardship programs 
is important in reducing the burden of infec-
tious diseases, dr. Fishman says. More healthcare 
facilities nationwide are launching antimicrobial 
stewardships because they have the potential to 
reduce the emergence and transmission of resistant 
pathogens and decrease antimicrobial resistance.

a Joint Position statement
In an issue of Infection Control and Hospital Epide-
miology, the society for Healthcare epidemiology of 
america (sHea), the Infectious diseases society of 
america (Idsa), and the pediatric Infectious diseases 
society (pIds) published a joint position paper 
focusing on the need for public policy around the 
issue of antimicrobial stewardship. sHea, Idsa, and 
pIds have been at the forefront of addressing the 
need for antimicrobial resistance programs for many 
years, says dr. Fishman, co-author of the position 
paper. “Greater efforts are needed to improve preven-
tion and control practices throughout the country.”

antimicrobial stewardship  
Programs: A Call to Action

Guideline recommendations for implementing antimicrobial 
stewardship programs have been released, giving special attention 
to measures for monitoring these interventions and to deficiencies 

in education and research in the field.
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More Research needed
The problem of antimicrobial resistance throughout 
healthcare has been well documented in the 
medical literature, but more research is needed on 
antimicrobial stewardship to increase clinicians’ 
understanding of resistance (table 2). “We also 
need more data on interventions that appear to 
limit the emergence and transmission of resistance,” 
dr. Fishman says. “Finding ways to optimize the 
measurable impact of antimicrobial stewardship on 
clinical outcomes is also important.” 

effective antimicrobial stewardship programs will 
improve outcomes, conserve limited resources, and 
reduce the emergence of resistance, says dr. Fishman. 
“There are few antibiotics in the pharmaceutical 
pipeline. We must take the necessary measures to 
preserve our current supply of antibiotics and ensure 
that our patients have access to these medications. 
antimicrobial stewardship can immediately address 
this issue and protect the effectiveness of the next 
generation of antibiotics.”

click here to see more information on this article, including the 
contributor’s financial disclosure information and references.

Key Recommendations
In the position paper, the societies offer key 
recommendations on antimicrobial stewardships, 
starting with requiring that all healthcare insti- 
tutions have established regulatory mechanisms 
for planning of these programs (table 1). sHea, 
Idsa, and pIds recommend that CMs require 
participating healthcare institutions to develop and 

implement antimicrobial stewardship programs. 
“This can be achieved by incorporating the 
requirement into existing regulations,” dr. Fishman 
says. all healthcare facilities should develop and 
implement antimicrobial stewardship plans that are 
modeled after guidelines for developing institutional 
programs to enhance antimicrobial stewardship. 

The position paper adds that it is critical to monitor 
antimicrobial stewardship in all ambulatory health-
care settings, ranging from outpatient clinical 
practices to dialysis centers. “Currently, we don’t 
have effective mechanisms to optimize anti-
microbial use in ambulatory healthcare settings,” 
says dr. Fishman. “There is plenty of evidence 
suggesting that antimicrobial resistance is emerging 
as a problem in the community. effective and 
efficient antimicrobial stewardship initiatives must 
be developed for these settings.”

In addition, the sHea/Idsa/pIds position paper 
recommends increasing education about anti-
micro bial resistance and stewardship to overcome 
knowledge deficits among healthcare providers. 
educational programs should be developed for those 
in training as well as for all prescribing clinicians. 
It should also be incorporated into curriculum 
requirements for medical students and postgraduate 
residents and fellows. practicing clinicians must 
become proficient in these areas, dr. Fishman says. 
“Individual facilities should make every effort to 
support the education of their staff on antimicro-
bial stewardship.”

In both inpatient and outpatient settings, it is 
recommended that data on antimicrobial use be 
collected and readily available. “accurate and readily 
available data to track and benchmark antimicrobial 
use are lacking in the u.s.,” says dr. Fishman. 
“These data are critical to monitoring antimicrobial 
use and its relationship to resistance.” establishing 
reliable and accurate methods for collecting such 
data is paramount to optimizing the development of 
antimicrobial stewardship programs. such plans can 
help providers know when antibiotics are needed 
and which ones should be used in particular cases to 
improve care and prevent future resistance.

Readings & Resources

table 1  Minimum Requirements for  
antimicrobial stewardship Programs
Minimum requirements for antimicrobial stewardship 
programs should include the following:

a.  Creation of a multidisciplinary inter-professional anti-
microbial stewardship team that is physician directed 
or supervised. At a minimum, 1 or more members of the 
team should have training in anti microbial stewardship. 
The number of team members may vary on the basis of 
the size and complexity of the facility. Team members 
should include but are not limited to:

• A physician.

• A pharmacist.

• A clinical microbiologist.

• An infection preventionist.

B.  A formulary limited to non-duplicative antibiotics  
with demonstrated clinical need.

c.  Institutional guidelines for the management of  
common infection syndromes.

D.  Additional interventions to improve the use of 
antimicrobials, including those designed to detect  
and eliminate:

•  Multidrug regimens with unnecessarily redundant  
antimicrobial spectra.

•  Antibiotic therapy for the management of nonbacterial 
syndromes or cultures that represent contamination  
or routine colonization.

•  Empiric regimens that are either inadequately or 
excessively broad spectrum for infection syndromes.

•  Regimens that do not adequately treat infections 
caused by culture-confirmed pathogens.

e.  Processes to measure and monitor antimicrobial use  
at the institutional level for internal benchmarking.

f.  Periodic distribution of a facility-specific antibiogram 
indicating the rates of relevant antibiotic susceptibilities 
to key pathogens.

source: Adapted from: SHEA, et al. Infect Control Hosp Epidemiol. 2012;33:322-327. 

table 2  Wanted: More Research 
on antimicrobial stewardship
Future research on antimicrobial stewardship programs 
should focus on the following critical issues: 

A.  Developing a standardized definition of both 
appropriate and inappropriate antimicrobial use, 
clear and unambiguous measures of such use, 
and the risk factors that promote the unnecessary 
overuse and abuse of antimicrobial therapy.

B.  Conducting more patient-centered outcomes 
research to determine the most effective and cost-
efficient deployment of antimicrobial stewardship 
interventions in different healthcare settings.

C.  Developing and validating clear and well-defined 
processes and outcome measures that may be 
utilized to assess the impact of antimicrobial 
stewardship interventions both within and 
across various healthcare settings.

D.  Developing accurate measures of antimicrobial use such 
as those available in most other developed countries.

E.  Understanding the impact of the use of 
generic versus branded antimicrobial 
agents on how antibiotics are used.

F.  Developing and evaluating accurate, easy-to-
use, rapid point-of-care diagnostic tests so that 
antibacterial therapy can be avoided when a viral 
etiology is identified and used appropriately as 
indicated by specific bacterial etiologies.
source: Adapted from: SHEA, et al. Infect Control Hosp Epidemio l. 2012;33:322-327. 
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Research suggests that persistent infections 
are drivers of inflammatory symptoms, and 
many organisms have been strongly linked to 

chronic illness. One of the more recently appreciated 
microbes associated with human illness is Bartonella. 
although one manifestation of Bartonellosis is “cat 
scratch disease” (Bartonella henselae), research is 
now showing that a persistent Bartonella bacteremia 
may contribute to wide-ranging chronic symptom-
atology, even in those who are immunocompetent. 
There are now over 28 characterized Bartonella 
species, 12 of which have been documented as 
human pathogens. 

a novel test
traditionally, serology and polymerase chain reac-
tion (pCR) assays have been used to diagnose 
Bartonella, but false negative rates can be high. 
to address these shortcomings, researchers have 
developed a novel way to document Bartonella 
infection. using Bartonella alpha-proteobacteria 
growth medium (BapGM) prior to pCR testing has 

been shown to increase diagnostic sensitivity by at 
least four-fold when compared with standard pCR 
alone. This BapGM-pCR testing method is called 
Bartonella epCR (Galaxy diagnostics). 

studies using this testing strategy have impli- 
cated Bartonella infection in a broad range of disor-
ders that affect the cardiovascular, lymphatic, muscu-
loskeletal, and central nervous systems. patients with 
a history of exposure to fleas (especially cat fleas), 
ticks, body lice, biting flies, and animal bites and 
scratches appear to be at particularly high risk.

although more investigations are needed, current 
research suggests that symptoms of Bartonella 
infection may include recurring fever, headaches, 
insomnia, joint and muscle pain, arthropathy, 
myalgia, neurologic dysfunction, and vasculitis. 
physical findings may include lymphadenopathy, 
splenomegaly, and vasoproliferative tumors, as well 
as splenic and hepatic granulomas.  

evolving Knowledge 
an unequivocal treatment for all Bartonella infec-
tions does not currently exist, meaning that anti-
biotic treatments will vary. treatment of Bartonella 
infections should be based on each clinical situation, 
the infecting Bartonella species, and whether the 
disease is in the acute or the chronic form. duration 
of monotherapy antibiotics can last as little as 2 
weeks for some acute illnesses, but can skyrocket to 
4 or more months when dual therapy is required for 
individuals with chronic illnesses. unfortunately, 
clinical and microbiological relapse and failures are 
still being documented.

It’s important to advise patients to take routine 
precautions to avoid animal bites and scratches, as 
well as arthropods and insects. testing for Bartonella 
infections should be considered in those who are at 
high risk and present with persistent, non-specific 
rheumatic, inflammatory, or neurologic symp-
toms. Bartonella infection screening should also 
be considered prior to instituting clinical protocols 
that involve immune suppression. although the 
accuracy of Bartonella testing has limitations, testing 
techniques are emerging to further assist patient 
diagnosis and management.  
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There are now over 28 characterized 
Bartonella species, 12 of which have been 

documented as human pathogens.




