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“IF OUR MEASLES 
IMMUNIZATION 

STARTS TO FALTER 
WE COULD SEE 

IMMUNITY BELOW 
WHAT WE NEED 
TO [PREVENT] 

TRANSMISSION.”

IDWeek 2015: 9 million children 
now susceptible to measles

With herd immunity at risk, IPs must be measles ready

By Gary Evans, Senior Writer

 

Infection preventionists should be 
vigilant for incoming measles cases, 
as some 9 million U.S. children — 1 

in 8 of those age 17 
and younger — are 
susceptible to a 
virus that can cause 
chaotic outbreaks in 
healthcare facilities, 
researchers recently 
reported in San Diego 
at IDWeek 2015.

If the trend 
continues to 
increase, millions 
of susceptible youth 
— and eventually 
young adults — could reach a tipping 
point in population herd immunity, 
meaning more frequent and sustained 
measles outbreaks could occur.

“We can’t be complacent — we don’t 
have a very wide buffer before these 

population-level immunity estimates 
start dipping below critical levels,” said 
lead researcher Robert Bednarczyk, 

PhD, a professor in 
the Rollins School 
of Public Health at 
Emory University in 
Atlanta. “If our measles 
immunization starts 
to falter we could see 
immunity below what 
we need to [prevent] 
transmission. We could 
start seeing larger 
outbreaks or outbreaks 
that sustain over longer 

periods of time.”
An undiagnosed case of measles in a 

hospital can set off a frantic investigation 
to determine exposures and ensure 
immune status among staff and patients. 
As we recently reported, a single case of 
pediatric measles set off a staggering and 
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expensive series of events at a hospital 
that included hundreds of blood 
tests, furloughed workers, and patient 
notifications. (See Hospital Infection 
Control & Prevention, October 
2015.) And, as IPs are well aware, 
there is an anti-vaccine movement 
in the U.S. that has cast suspicion 
on all immunizations and linked the 
MMR shot erroneously with autism.

Based on an analysis of national 
immunization survey data, the 
IDWeek study estimates that of 60 
million U.S. children from infants 
to 17-year-olds, 8.7 million (12.5%) 
are susceptible to measles.1 This 
is primarily because they haven’t 
received the MMR vaccine, or they 
have received only one of the two 
recommended doses. (The first dose 
of MMR vaccine is recommended 
at 12 to 15 months of age and the 
second at four to six years old.) Of 
the total susceptible population, 
6.7 million children are of an age 
recommended to be immunized 
for measles but have not been 
vaccinated. The remaining 2 million 
are under one year of age and thus 
not yet recommended for MMR, 
but it is important to include them 
because they are at greater risk of 
serious complications if they acquire 
measles, Bednarczyk said at an 
Oct. 8 IDWeek press conference.

School age spike

The data show a vaccination 
“bubble” or spike at around five years 
of age, suggesting school requirements 
have an impact, he said. However, 
many states allow exemptions for 
religious or personal reasons in 
addition to medical contraindications 
to the vaccine. Overall, the 
immunization rate trends upward 
with age, approaching the mid-90s 

in older teens who are more likely to 
have contact with more people. While 
that is generally good news, that still 
leaves one in four children three years 
and younger at risk of measles and 
even 5% of the 17-year-olds have 
not received any doses of the vaccine. 
Even if current immunization rates 
don’t further decline, there are 
pockets and clusters of vulnerable 
populations who can set off rapidly 
expanding measles outbreaks.

“As a pediatrician and a public 
health officer it is frustrating to 
admit children to hospitals for a 
disease that is very preventable and 
generally we felt was gone,” said 
Matthew Zahn, MD, of the Orange 
County (CA) Health Care Agency.

Participating in the IDWeek 
measles discussion, Zahn said his 
county had 35 cases of measles 
at the beginning of this year as 
part of a large national outbreak 
that began at Disneyland.

“It was sobering to recognize that 
one exposure can cause so many 
cases around the country,” he said. 
“We have a significant number 
of kids in this country who are 
[non- or] under-immunized and it 
is terribly important that providers 
emphasize immunization.”

Currently, outbreaks typically burn 
out when they reach adult populations 
more likely to be immunized or 
have a history of natural infection. 
However, that firewall of sorts is 
subject to change as the demographic 
of non-vaccinators ages.

“There is a creeping nature to the 
problem in the sense that vaccine 
hesitancy is really coming of age to 
some degree,” Zahn said. “We now 
see kids of 15 or 18 years of age 
whose parents have not vaccinated 
them because they have concerns 
about the safety of the vaccines.”

These vaccine concerns were 
inflamed by comments made at a 
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recent Republican presidential debate 
seen by 23 million television viewers.

GOP debate fuels fears

Three GOP candidates — two of 
them physicians — made comments 
at the Sept. 16 debate that either 
gave new life to the old lie that 
vaccines are linked to autism or 
suggested that childhood shots are 
unsafe because too many are given 
at the same time. Here is part of the 
exchange that occurred at the debate.

Candidate Donald Trump said, 
“Autism has become an epidemic. 
Twenty-five years ago, 35 years 
ago, you look at the statistics, not 
even close. It has gotten totally out 
of control. I am totally in favor of 
vaccines. But I want smaller doses 
over a longer period of time. …You 
take this little beautiful baby, and 
you pump — I mean, it looks just 
like it’s meant for a horse, not for a 
child. We’ve had so many instances, 
people that work for me. Just the 
other day, two-and-a-half years old, 
a beautiful child went to have the 
vaccine, and came back, and a week 
later got a tremendous fever, got 
very, very sick, now is autistic.”

Candidate Ben Carson, MD, a 
pediatric neurosurgeon, rejected the 
autism-vaccine link. However, he 
took a conciliatory tone that some 
found far too tepid when the leading 
candidate had just made a statement 
that is patently false and potentially 
life-threatening by justifying parents 
who deny vaccines to their children. 
“The fact of the matter is we have 
extremely well-documented proof 
that there’s no autism associated 
with vaccinations,” Carson said. 
“But it is true that we are probably 
giving way too many [vaccines] 
in too short a period of time.”

Candidate Sen. Rand Paul, 
(R-KY), MD, an ophthalmologist, 
then added: “I’m all for vaccines. 
But I’m also for freedom. I’m 
also a little concerned about how 
they’re bunched up. My kids had 
all of their vaccines, and even if the 
science doesn’t say bunching them 
up is a problem, I ought to have 
the right to spread out my vaccines 
a little bit at the very least.”

There was immediate concern 
that the high-profile discussion 
will reinvigorate the anti-vaccine 
movement in the U.S. and give 
pause to healthcare workers who are 
being strongly urged to overcome 
historical resistance and receive 
all recommended vaccines.

‘Dangerous’ comments

The comments were roundly 
condemned by the medical 
community, with the American 
Academy of Pediatrics (AAP) calling 
them both false and dangerous. 
“Claims that vaccines are linked 
to autism, or are unsafe when 
administered according to the 
recommended schedule have been 
disproven by a robust body of medical 
literature. It is dangerous to public 
health to suggest otherwise,” the 
AAP said in a statement. “There 
is no ‘alternative’ immunization 
schedule. Delaying vaccines only 
leaves a child at risk of disease for 
a longer period of time; it does 
not make vaccinating safer.”

The physician candidates should 
have rebuked Trump more forcefully 
for the autism comments and only 
confused the issue more by endorsing 
the false notion that there is some 
risk to children due to the timing 
of the immunizations, says William 
Schaffner, MD, longtime vaccine 

advocate and professor of preventive 
medicine at Vanderbilt University 
School of Medicine in Nashville.

“First, there is no doubt that 
there is no connection between 
vaccines and autism. That’s number 
one and must be stated strongly,” 
he tells Hospital Infection Control 
& Prevention. “It is disheartening 
that two physicians were part of 
that debate and did not strongly 
make the point that vaccines are not 
associated with autism. Some of that 
was said, but it was not said with the 
explicitness and the force needed.”

Although his equivocal tone could 
have been more about politics than 
medicine, Carson did at least refute 
the autism link. However, he then 
doubled down, as did Paul, on the 
pediatric immunization schedule.

“The conversation slipped into 
the issue of stretching out the routine 
childhood immunization schedule 
and that’s where the train went 
completely off the rails,” Schaffner 
says. “Because those physicians offered 
commentary that seemed to support 
stretching out the immunization 
schedule, for which there is no good 
reason, no evidence, and it only 
keeps children susceptible to the 
diseases the vaccines are designed to 
prevent for longer periods of time.”

This contention was born out 
by an Institute of Medicine (IOM) 
report that concluded, “Upon 
reviewing stakeholder concerns 
and scientific literature regarding 
the entire childhood immunization 
schedule, the IOM committee 
finds no evidence that the schedule 
is unsafe. The committee’s review 
did not reveal an evidence base 
suggesting that the U.S. childhood 
immunization schedule is linked 
to autoimmune diseases, asthma, 
hypersensitivity, seizures, child 
developmental disorders, learning or 
developmental disorders, or attention 
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“THE VACCINE 
SAFETY ISSUE 

WAS ORIGINALLY 
SEIZED ON 

BY SOME TO 
EXPLAIN THE 
PERCEIVED 
DRAMATIC 

INCREASE IN 
AUTISM OVER 
THE LAST FEW 

DECADES.”

deficit or disruptive disorders.”2

Similarly, an IOM report that 
reviewed more than 1,000 studies 
found no link between vaccines and 
autism.3 A study published this year 
in the Journal of the American Medical 
Association found no link between 
MMR vaccine and autism after 
looking at 95,000 children from birth 
to at least five years of age.4 There was 
no link even among children already 
at higher risk for autism due to an 
existing diagnosis in an older sibling.

“Study after study has concluded 
that there is no risk [or connection] 
between vaccines and autism,” 
said Tom Frieden, MD, director 
of the CDC. “There is, though, 
a very serious problem of autism. 
The discussion of vaccines and 
autism unfortunately has, at times, 
interfered with our ability to study 
further what is causing autism so 
we can both prevent it better and 
provide better services to the children 
and families who have autism.”

Frieden’s comments were made 
one day after the debate at a Sept. 
17 influenza meeting and press 
conference held by the National 
Foundation for Infectious Diseases 
(NFID). The director made the 
point that the CDC is the agency 
collecting reports and documenting 
the increase in autism, leaving 
unasked the question of why would 
an agency try to “hide” or deny a 
link between vaccines and autism 
while simultaneously reporting an 
increase in the childhood disease. In 
terms of the scheduling of childhood 
shots, Frieden said that is discussed 
and set in open meetings by the 
CDC’s Advisory Committees on 
Immunization Practices (ACIP).

“[ACIP] works in a completely 
transparent fashion,” Frieden 
said. “All of the meetings, all the 
documents are open to the public. 
There are individuals and entities 

represented on ACIP from all 
sectors of society, including patient 
groups. And this is not just the 
most effective way of setting vaccine 
policy. It’s a model for countries 
around the world. Because let’s be 
frank — for most vaccines, there are 
some people who think that there’s 
something bad about them. And 
there is hardly a vaccination program 
that’s been run in any country, 
anywhere in the world, ever, that 
hasn’t had some rumors circulating 
about it. The best disinfectant 
for rumors is transparency.”

Shortly after the debate, the 
Autistic Self Advocacy Network issued 
a statement that said, “Politicians 
continue to talk about an autism 
epidemic — despite the fact that 
science suggests that autism has always 
existed at its current rate within the 
general population. Autistic people 
are not new — and neither are our 
unmet needs. Vaccinations do not 
cause autism — but the use of autism 
as a means of scaring parents from 
safeguarding their children from 
life-threatening illness demonstrates 
the depths of prejudice and fear 
that still surrounds our disability.”

The vaccine safety issue was 

originally seized on by some to explain 
the perceived dramatic increase in 
autism over the last few decades. 
The theory was aided and abetted by 
publication of a later-retracted study 
in Lancet that falsely suggested MMR 
vaccine administration triggered 
the onset of autism in children.5 
However, it appears that much of 
this autism increase has been due to 
changing definitions — “diagnostic 
substitution” — that have increased 
the number of intellectual disabilities 
defined as autism. This surveillance 
artifact accounted for a 64% increase 
in autism diagnosis from 2000-2010, 
researchers recently concluded.6 

However, critics have pointed out 
that diagnostic substitution does not 
explain all of the increase, and vaccine 
researcher Paul Offit, MD, of the 
Children’s Hospital of Philadelphia, 
has observed that the autism issue may 
cast a shadow over vaccine safety until 
the real reasons for the disorder are 
completely understood. Complicating 
matters, the CDC is expected to 
tighten the autism definition in the 
near future, winnowing out other 
intellectual disabilities that have 
heretofore fallen under the broad 
category. A more restricted clinical 
definition will likely lower the number 
of reported autism cases. If this 
occurs, we could see another round 
of controversy as critics accuse the 
CDC of manipulating the data.
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IDWeek 2015: Drug stewardship program sharply 
reduces Clostridium difficile infections, cuts costs

Implementation of an antimicrobial 
stewardship program in a pediatric 

hospital slashed Clostridium difficile 
infection (CDI) rates by almost 
three-fold, relieving both patient 
symptoms and parental worries, 
researchers reported recently in 
San Diego at IDWeek 2015.

“[CDI] is stressful for parents 
because even after release from 
the hospital, if their children don’t 
feel well they have to stay out of 
school and daycare while they have 
symptoms,” said Jean Wiedeman, 
MD, PhD, co-author of the study 
and medical director of pediatric 
antimicrobial stewardship at the 
University of California-Davis 
Medical Center in Sacramento. 
“[By preventing CDIs] you’re 
improving quality of care [because] 
children don’t have to undergo 
cramping, abdominal pain and 
watery diarrhea, which often 
leads to electrolyte imbalances.”

Wiedeman and colleagues 
compared rates of C. difficile and 
antibiotic-related costs at UC Davis 
Children’s Hospital before and after 
implementation of the antibiotic 
stewardship program. Looking at the 
pre-program period (2008-2010) 
they recorded a CDI rate of 9.2 
per 10,000 patient days. The CDI 
rate plummeted to 2.8 per 10,000 
patient days in the period after the 
program was implemented (2011-

2014). In addition, cost savings 
generated by decreased antibiotic use 
of the 16 most commonly targeted 
drugs in the program fell from 
$164,112 to $120,540 annually 
— an annual savings of $43,572.

The physician-led stewardship 
program calls for prospectively 
auditing charts of hospitalized 
patients to determine if 
antimicrobial prescribing is 
appropriate and providing 
immediate, real-time feedback to 
prescribing physicians. Inpatient 
prescribing providers are paged 
and antibiotic recommendations 
provided over the phone. Another 
key tenet is requiring prescribers 
to obtain authorization from an 
ID specialist prior to the use of 
certain restricted broad-spectrum 
or expensive antibiotics. Infectious 
disease physicians are available for 
consults at any time by pager in 
the ongoing program. Antibiotic 
use in pediatric patients at the 
Children’s Hospital is reviewed 
three times a week. Recommended 
interventions in the program 
include stopping unnecessary 
antibiotics and other options:

• de-escalating therapy by 
prescribing a more narrow-spectrum 
antibiotic than was being used;

• adjusting the dose based on 
obesity, kidney or liver dysfunction;

• switching from intravenous 

to oral antibiotics;
• changing to an equally effective 

but less expensive antibiotic.
“We find that that we have a 

very acceptable program, with over 
90% of our physicians [agreeing to] 
interventions,” Wiedeman said at 
an Oct. 9 IDWeek press conference. 
“It has actually now expanded to the 
point where we are probably going 
to need another physician because 
we are also rounding with our 
intensivists in the cardiac ICU and 
neonatal ICU. Then we help with 
infection prevention interventions 
such as looking at central line and 
Foley catheters as well as making 
interventions for antimicrobial use.”

Hospital Infection Control & 
Prevention asked the physician 
about the role of infection 
preventionists in the UC program.

“I’m also the medical director 
at Children’s Hospital for infection 
prevention and epidemiology, so 
our infection preventionists are 
critical members of our team,” 
Wiedeman said. “They are not only 
involved in review of HAIs, but 
are very important in education 
and monitoring — in a very time-
consuming fashioning — hand 
washing and appropriate infection 
control isolation. It is a little more 
difficult for an IP to be involved 
in making recommendations to 
a physician team to remove a 
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central venous catheter or a Foley 
catheter. That does require, in my 
opinion, a physician [decision].”

The implementation of such 
an audit and feedback stewardship 
program can have downstream 
benefits and indirect cost savings, 
said another press conference 
participant, Andi Shane, MD, 
MPH, MSc, an infectious disease 
physician at Emory University 
School of Medicine in Atlanta. 
“When you have an opportunity 
to discuss with a physician the 
reasons or rationale for prescribing 
an antibiotic you not only make an 
impact on that particular child in 

consultation, but then the physician 
takes that knowledge and applies it 
to other patients. So indirect costs 
and benefits of antibiotic stewardship 
are also extremely important.”

In general, CDI rates can serve 
as “a canary in the mine” surrogate 
for how effectively a hospital is 
using antibiotics, she added.

The Children’s Hospital data 
regarding all antimicrobial drugs 
administered from 2008-2014 
were retrospectively obtained from 
the electronic medical record, 
including antibiotic drug name, 
route of administration, and dosage.  
Antimicrobial drug costs were 

calculated based on representative 
average wholesale prices obtained 
from the Red Book Online. Monthly 
pediatric CDI rates (per 10,000 
patient days) were compared 
between the pre- and post-antibiotic 
stewardship using linear regression.
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Do your duty: Report all infections
Anecdotal reports suggest some trying to “game” the system

Two leading federal agencies 
are warning hospitals and 

other facilities that they can be 
fined and denied Medicare funds 
if they are caught intentionally 
underreporting healthcare-
associated infections (HAIs).

As CMS pay-for-performance 
penalties and incentives target 
infection control, there are “anecdotal 
reports” of hospitals attempting to 
skirt the rules and not report all 
HAIs to the CDC. An Oct. 7 CDC-
CMS joint statement reminds all 
facilities that it is critical to report 
all HAIs to the CDC’s National 
Healthcare Safety Network (NHSN). 

The gold standard surveillance 
system has expanded in recent years 
as CMS began linking infection 
rates to reimbursement. Many had 
predicted that pay-for-performance 
would inevitably lead to such 
a situation, as fiscally strapped 
hospitals may succumb to the 
temptation of underreporting. The 
strongly worded statement contained 

some warnings of consequences and 
allegations of unethical behavior, but 
a CDC official interviewed for this 
story took a more conciliatory tack.

“This is about due diligence,” 
says Michael Bell, MD, a medical 
epidemiologist in the CDC’s 
Division of Healthcare Quality 
Promotion. “We don’t have a sense 
of how common this is — we don’t 
know that it is happening very 
much but because the data are 
now used for reimbursement, we 
just wanted to put out a reminder 
that there is an added level of 
responsibility in terms of accuracy. 
You don’t want to fall into a situation 
of misrepresenting information 
that is related to payment. A lot 
of people who have traditionally 
looked at these data from an 
infection control perspective maybe 
aren’t thinking of it [that way].”

The joint statement said that the 
CDC “has received reports from 
NHSN users indicating that in 
some healthcare facilities, some of 

the decisions about what infections 
should be reported to NHSN are 
made by individuals who may 
choose to disregard CDC’s protocol, 
definitions, and criteria or who are 
not thoroughly familiar with the 
NHSN specifications. While there is 
no evidence of a widespread problem, 
CDC and CMS take any deviation 
from NHSN protocols seriously.”

In some cases, the decisions 
may be made through a review 
process that “overrules the decision 
of an infection preventionist or 
hospital epidemiologist” to report 
an infection to NHSN, the CDC 
and CMS reported. Other issues 
of concern are reports that some 
facilities are ordering diagnostic tests 
in the absence of clinical symptoms.

“It has been reported that in 
some instances, when patients are 
admitted to a hospital, diagnostic 
microbiology tests are ordered even 
in the absence of clinical indications 
for testing, such as obtaining urine 
specimens for culture and sensitivity 
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testing from patients who have 
no symptoms of a urinary tract 
infection,” the agencies stated. 
“Many negative culture results 
are generated by this practice 
subjecting the patient to potentially 
unnecessary tests. On the occasion 
that a culture result is positive, the 
results are then used to assert that 
infections that first manifested 
themselves clinically many days 
later during hospitalization were 
present on admission and hence 
not reportable to NHSN.”

Again, there were clear warnings 
by IPs and other clinicians that 
these types of strategies may be 
adopted as CMS began declining 
full reimbursement for certain 
hospital-acquired conditions that 
could be perceived as preventable. 
However, few probably anticipated 
the most serious allegation: reports 
that some facilities are “discouraging 
the ordering of diagnostic tests in 
the presence of clinical symptoms. 
It has been reported that in some 
instances clinicians responsible for 
inpatient care in some hospitals 

may be discouraged from ordering 
diagnostic microbiology tests 
recommended by best medical 
practices (or standards of care) to 
avoid test results that would make 
infections reportable to NHSN,” 
the CDC and CMS reported.

Bell said he had no additional 
information on that allegation, 
but added that testing, in general, 
can be done inappropriately in an 
effort to secure reimbursement. 
The CDC’s NHSN has validation 
systems and CMS does “spot 
checks” of facilities reporting data 
linked to reimbursement, Bell 
adds. In addition, CMS warned of 
serious consequences and called for 
whistleblowers to call a tip line.

“CMS reminds hospitals that 
intentionally reporting incorrect 
data, or deliberately failing to report 
data that are required to be reported, 
may violate applicable Medicare 
laws and regulations,” the joint 
statement read. “The Department 
of Health and Human Services’ 
Office of Inspector General (OIG) 
protects the integrity of HHS 

programs, including Medicare and 
Medicaid. The Inspector General has 
the authority to exclude individuals 
and entities from participation 
in the Medicare, Medicaid, and 
other Federal healthcare programs 
and to impose Civil Monetary 
Penalties for certain misconduct 
related to Federal healthcare care 
programs. Hospital staff who become 
aware of intentional deviations 
from NHSN reporting protocols 
are encouraged to report their 
concerns to the OIG hotline.”

OIG reporting can be done 
via any of the following:

Phone: 1 (800)-HHS-TIPS |  
1 (800)-447-8477

Fax: 1 (800)-223-8164
Email: HHSTips@oig.hhs.gov

For questions about the 
content of the notice, contact: 
CDC Division of Healthcare 
Quality Promotion Policy Office

Phone: (404) 639-4000
Email: DHQP_Policy@

cdc.gov  n

A tragedy of errors: Expert panel cites problems, 
lessons learned in death of U.S. Ebola patient
Healthcare, CDC response undercut by confusion, poor communication

As with many individual tragedies 
and even major disasters, 

hindsight reveals key moments and 
near misses where a single action 
may have changed the outcome.

Such is the case with the late 
Thomas Eric Duncan, a Liberian 
man who traveled to the U.S. last 
year with Ebola incubating in his 
system. He became the index case 
in what is almost certainly the only 
hospital outbreak of Ebola in U.S. 
history. Before he died on Oct. 8, 

2014, at Texas Health Presbyterian 
Hospital in Dallas, Duncan 
transmitted the virus to two of his 
nurses — both of whom survived.

How different the entire outcome 
might have been had Duncan been 
admitted when he first presented to 
the hospital for care on Sept. 26 but 
was sent home with a misdiagnosis 
of sinusitis. As previously reported in 
Hospital Infection Control & Prevention, 
Duncan returned to the hospital via 
ambulance two days later, raising 

the painful and inevitable question 
whether he might have survived 
Ebola if he had been admitted on the 
first visit. The hospital was roundly 
criticized and duly apologized, but 
some wonder if other U.S. hospitals 
that have never seen a case of Ebola 
would have suffered a similar fate, 
particularly in the practice of infection 
control when a single breach could 
lead to transmission. (See our award-
winning report, “Ebola in America,” 
in the Dec. 2014 issue of Hospital 
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Infection Control & Prevention.)
Thus, infection preventionists 

and other clinicians should take 
note of some of the breakdowns 
and lapses detailed in a report of an 
independent expert panel convened 
by Texas Health Resources — the 
parent company of Texas Health 
Presbyterian — to investigate 
the incident. In releasing the 
report on Sept. 5, 2015, THR 
stated it has implemented several 
steps to improve the quality of 
care provided to patients at the 
Dallas hospital and the system’s 
other North Texas facilities.

“We welcome this panel report 
and believe that it will lead us to 
better diagnoses of diseases in our 
emergency rooms, better care for 
our patients overall, and better 
coordination with local, state and 
federal officials in the event another 
rare event like this unfolds,” THR 
CEO Barclay Berdan, FACHE, 
said in a statement. “We’re hopeful 
that these findings will also help 
hospitals and health systems across 
the country be better prepared 
for future novel events.”

In that regard, the expert 
panel report concluded that “in 
retrospect, THR learned that 
reaching an appropriate level of 
preparedness requires addressing 
two important issues: preparing a 
community hospital for the arrival 
and diagnosis of a patient infected 
with Ebola or any other emerging 
infectious disease, and making 
sure the staff and the facility are 
ready to treat a patient who is 
infected. These are two distinct 
dimensions of preparedness that 
community hospitals must drill 
for to ensure their staff is ready 
to diagnose, stabilize and treat a 
patient [with a novel infection].”

The expert panel’s key 
findings and recommendations 

are summarized as follows.

First ED visit

On Sept. 25, 2014, Duncan 
went to the emergency 
department of Texas Health 
Presbyterian complaining of 
dizziness, abdominal pain, nausea, 
and headache. Later, an ED 
physician added symptoms of 
rhinorrhea and nasal congestion 
following a physical exam.

“After a wait of approximately 
an hour, the patient was taken back 
to the treatment area and assessed 
separately, first by a nurse and then 
by a physician,” the investigators 
reported. “During the nursing 
assessment, when questioned as 
part of the influenza screening 
process, the patient identified 
that he had recently travelled 
from Africa. This information was 
documented in the patient record; 
however, it was not communicated 
verbally to the physician as directed 
by a prompt in the electronic 
health record (EHR). According 
to the record, the physician or 
scribe noted in a separate area of 
the EHR that the patient stated 
that he was from the Dallas area.”

Though entered into the EHR, 
Duncan’s information was not 
verbally communicated among 
the staff and the electronic record 
was not configured to provide 
for automatic alerts on questions 
related to travel history. “Once 
the information was entered, 
there were no systems in place 
that would trigger a review 
or re-asking of critical travel 
information,” the panel found.

In addition, a recently 
implemented patient diagnostic 
tool called the Systemic 

Inflammatory Response Syndrome 
Score (SIRSS) should have raised a 
red flag but was missed or ignored 
by clinical staff. The SIRSS can 
range from 0 to 4, with a higher 
score indicating a possible need 
for further diagnostic work to 
determine if the patient is septic. 
When the SIRSS is 2 or above, an 
electronic board visible to ED staff 
is highlighted in red, indicating 
a need for further intervention. 
The care team responsible for Mr. 
Duncan did not take action, though 
the score had increased to 3.

“The nurse who noted 
the increase did not verbally 
communicate that increased 
score to the physician or the 
discharge nurse,” investigators 
found. “In addition, although 
displayed on an electronic board 
visible to all members of the care 
team, the alert related to the 
increase of the SIRSS was not 
acknowledged by the discharging 
physician or others involved 
in the discharge of the patient. 
This indicates the physician’s 
and clinical teams’ potential 
unfamiliarity with the electronic 
board and SIRSS score display 
and in retrospect appears to show 
a limited focus on the entire care 
encounter by the clinical team.”

Other report findings that 
contributed to the misdiagnosis 
and discharge of Duncan included:

• Lack of inter-
professional teamwork.

• Inadequate review and 
reevaluation of relevant clinical 
information before disposition.

• Lack of thorough physician 
oversight during the ED stay.

• Dissemination of information 
on Ebola patient treatment was not 
treated as a priority. Training for 
Ebola preparedness had not been 
fully implemented in the ED and 
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the awareness of risk factors for 
Ebola across the entire clinical team 
had not been sufficiently stressed.

• Instead, the ED was highly 
focused on the launch of a 
Level II Trauma Program and 
was trying to improve “patient 
satisfaction workflow” with an 
abbreviated triage process.

CDC took to task

Emergency medical workers 
brought the rapidly deteriorating 
Duncan back to the hospital by 
ambulance two days later on Sept. 
28, informing the hospital of his 
Ebola symptoms in route. He was 
cared for in a separate, isolated 
area of the ED for approximately 
30 hours and then transferred to 
a medical ICU. The 24-bed unit 
was vacated and dedicated solely 
for the care of this single patient.

“Nurses there cared for him 
following the CDC-directed 
procedures for use of personal 
protective equipment; however, 
healthcare workers had areas of 
exposed skin that were not fully 
covered or shielded by the CDC-
prescribed level of protective 
equipment,” investigators found. 
“In Mr. Duncan’s case, the volume 
of liquid gastrointestinal efflux 
was massive, and these fluids were 
known to be highly infectious.”

As a result of this concern, 
nursing staff and hospital 
leadership decided to upgrade to 
more rigorous PPE that include 
Powered Air Purifying Respirators 
(PAPRs) and Tyvek suits.

“Based on a review of the 
timeline of events, it is clear 
that the CDC’s focus in early 
conversations with the hospital 
was on contact-tracing and 

notification,” the panel reported. 
“It does not appear that issues such 
as personal protective equipment, 
waste management, and other 
challenges that would emerge as 
critical were addressed by CDC 
at the onset of this event. The 
first representative of the CDC 
did not arrive on-site until three 
days after Mr. Duncan entered the 
emergency department the second 
time, and only after there was a 
confirmed positive Ebola test.”

Although this was not included 
in the report, CDC Director Tom 
Frieden, MD, stated at the time — 
after the first nurse was reported 
infected — that, “I wish we had put 
a team like this on the ground the 
day the first patient was diagnosed. 
That might have prevented this 
infection. But we will do that 
from today onward with any 
case, anywhere in the U.S.”

However, even when CDC 
was on site at the Dallas hospital, 
there was confusion among staff 
about the role of the various federal 
advisors. This misunderstanding 
led to some uncertainty about 
what standards to follow and who 
would provide the most up-to-date 
guidance on managing infection 
control and personal protective 
equipment, the expert panel said.

“This challenge was most evident 
as noted by the clinicians and their 
leadership concerning the evolving 
standards in the use of personal 
protective equipment,” the panel 
found. “Consistent with published 
CDC guidelines, the staff used 
contact and droplet precautions at 
the onset, and evolved to the use 
of PAPRs. On arrival of CDC and 
following the initiation of PAPRs, 
the team worked with CDC to 
continue to evolve the approach to 
personal protective equipment. The 
sequence of new PPE and training 

meant that staff had to adapt, train, 
and relearn PPE donning and doffing 
from shift to shift. This constant 
learning and relearning eroded the 
staff’s confidence that they were 
fully up-to-date and competent 
on the latest modifications that 
were being developed in real-
time. The doffing process was 
particularly difficult and required 
more training to build efficacy.”

The removal of contaminated 
PPE has been theorized as the 
source of transmission to the 
two nurses, but the expert panel 
did not draw any conclusions 
on what specific exposures may 
have led to the infections.

Factors cited by the panel 
regarding the patient death and the 
transmission to the nurses include:

• It was evident during this 
process that the CDC and others 
were learning alongside the actual 
providers. In retrospect, it appears 
that there was a lack of effective and 
efficient collaboration prior to the 
event between the hospital, THR, the 
CDC, HHS, and the Department 
of Transportation as well as city 
and state public health resources.

• When preparing for future 
disease outbreaks, hospital 
administrators, doctors, and nurses 
must understand that the CDC 
serves only in an advisory role and it 
is up to the institution to take care 
of individual patients and ensure 
quality, safety, and high reliability of 
clinical operations. It is also critical 
for CDC to better communicate 
its role and to work collaboratively 
with health systems prior to, during, 
and after an event like Ebola.

Editor’s note: “The Expert Panel 
Report to Texas Health Resources 
Leadership on the 2014 Ebola 
Events” is available at the THR 
website: http://bit.ly/1R7j0oP.  n
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ABSTRACT & COMMENTARY

Hospital wards with higher antibiotic prescribing 
rates may have associated increased CDI risk
By Richard R. Watkins, MD, MS, FACP

Division of Infectious Diseases, Akron General Medical Center, Akron, OH; Associate Professor of Internal Medicine, 
Northeast Ohio Medical University, Rootstown, OH

Dr. Watkins discloses that he has received research support from Forest Pharmaceuticals.

SYNOPSIS: A retrospective observational study found that among hospitalized patients, ward-level antibiotic prescribing was 

associated with a significantly increased risk for Clostridium difficile infection beyond what would be expected with patient-level 

antibiotic use.

SOURCE: Brown K, et al. Hospital ward prescribing and the risks of Clostridium difficile infection. JAMA Intern Med 2015;175:626-

633.

Clostridium difficile infection (CDI) 
is a prevalent and challenging 

disease in clinical practice. Although 
the incidence of community-acquired 
CDI is increasing, the majority of 
cases occur in healthcare facilities. 
The main risk factor for CDI is 
antibiotic exposure, with clindamycin, 
cephalosporins, and fluoroquinolones 
associated with greater risk compared 
with other antibiotic classes. Brown 
and colleagues aimed to determine 
the effect of ward antibiotic 
prescribing on ward CDI incidence 
and if there are factors that impact 
the risk of infection beyond the 
direct effects from the antibiotics.

The study was a retrospective 
cohort from a single institution that 
included patients aged 18 years and 
older during a four-year period. 
Individual risk factors for CDI were 
assessed, including age, sex, admission 
unit (surgical, medical, or oncology), 
number of previous admissions, 
use of a feeding tube, and inpatient 
medications including antibiotics, 
antacids, and chemotherapy. The 
authors also recorded characteristics 
of the ward population, including 
mean age, feeding tube use (tube in 
situ per 100 patient-days), medication 
usage (antibiotics, chemotherapy 
drugs, and antacids) in days of 

therapy per 100 patient-days, patient 
density, and hand hygiene adherence. 
Patients were excluded who received 
metronidazole, oral vancomycin, or 
fidaxomicin. Individual antibiotic 
risk was classified according to 
whether the patient received a high-
risk antibiotic (cephalosporins, 
carbapenems, fluoroquinolones, or 
clindamycin), a medium-risk antibiotic 
(penicillins, sulfonamides, macrolides, 
or aminoglycosides), or a low-risk 
antibiotic (tetracyclines). Multivariate 
models were constructed to examine 
patient and ward factors that increased 
the risk for acquiring CDI.

A total of 255 patients developed 
CDI during the 46-month study 
period. The individual-level risk 
factors were found to be age, 
readmission, antibiotic usage, and 
use of a feeding tube. Admission 
to the oncology service led to an 
increased risk for CDI compared 
to medicine and surgery services. 
Receipt of a high-risk antibiotic was 
associated with the greatest relative 
risk for developing CDI (2.73, 95% 
confidence interval [CI], 2.05-3.63). 
At the ward level, each 10% increase 
in antibiotic use was associated with 
an increased incidence of CDI of 2.1 
per 10,000 patient-days (P < .001). 
The other ward-level factors were not 

significantly associated with CDI 
incidence. Moreover, the multivariate 
model showed each 10% increase in 
antibiotic exposure was associated 
with a 1.34-fold increase in CDI 
infection risk (95% CI, 1.16-1.57).

n COMMENTARY
The most interesting result of this 

study was that each 10% increase 
in antibiotic prescribing at the ward 
level was associated with a 34% 
increase in CDI incidence. This means 
that antibiotics increase the risk for 
acquiring CDI for every patient on 
a particular hospital ward, including 
those who never receive them. The 
authors argued that the high prevalence 
of antibiotic use led to an increase 
in the number of patients colonized 
with and shedding C. diff, which 
subsequently increased environmental 
contamination. This hypothesis is 
supported by previous research that 
showed antibiotic exposure is the main 
risk factor for C. diff colonization. 
The finding that hand hygiene 
compliance, which ranged from 84.6% 
to 92.9%, was not associated with 
CDI incidence is surprising. Perhaps 
the hand hygiene rates were too close 
to produce meaningful difference or 
maybe a higher rate (e.g. 95%) would 
have been significant. Future studies 
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1. Read and study the activity, using the provided references for further research.

2. Scan the QR code to the right or log onto AHCMedia.com then select “My Account” to take a post-test.  
First-time users must register on the site.

3. Pass the online tests with a score of 100%; you will be allowed to answer the questions as many times as needed to 
achieve a score of 100%. 

4. After successfully completing the test, your browser will be automatically directed to the activity evaluation form,  
which you will submit online. 

5. Once the completed evaluation is received, a credit letter will be emailed to you instantly.

CNE/CME INSTRUCTIONS

CNE/CME OBJECTIVES
Upon completion of this educational activity, participants should be able to:

1. Identify the clinical, legal, or educational issues encountered by infection preventionists and epidemiologists;

2. Describe the effect of infection control and prevention issues on nurses, hospitals, or the healthcare industry in general;

3. Cite solutions to the problems encountered by infection preventionists based on guidelines from the relevant regulatory authorities, and/or 
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CNE/CME QUESTIONS
1. Researchers estimated that 

the number of U.S. children 

17 and younger susceptible 

to measles can be expressed 

by the following ratio:

A. 2 in 10

B. 1 in 8

C. 1 in 6

D. 1 in 4

2. An Institute of Medicine report 

on the childhood immunization 

schedule found no link to 

autism, but did find a data trend 

“strongly suggestive” of a link 

to autoimmune diseases.

A. True

B. False

3. Which of the following were 

interventions in an antibiotic 

stewardship program in 

a pediatric hospital?

A. Adjusting the dose based on 

obesity, kidney or liver dysfunction

B. Switching from intravenous 

to oral antibiotics

C. Changing to an equally effective 

but less expensive antibiotic

D. All of the above

 

4. According to an expert panel 

report on the Ebola events in a 

Dallas hospital, the Centers for 

Disease Control & Prevention’s 

initial focus in conversations 

with the hospital was on:

A. contact-tracing and notification

B. protective equipment

C. waste management

D. all of the above

are needed to clarify this issue.
The main clinical implication of 

the study by Brown and colleagues is 
that aggregate ward-level antibiotic 
prescribing should be monitored 
by infection control and antibiotic 

stewardship personnel. This strategy 
might be useful for institutions with 
CDI rates higher than national and 
regional averages. However, since 
the study was conducted at a single 
institution and might have been 

influenced by confounding factors, 
additional multi-center studies are 
warranted to confirm the findings 
and to justify the additional expenses 
that would occur in performing 
ward-level antibiotic monitoring.  n
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