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Calling for the development of a 
“game-changing” universal flu vaccine, 
the authors of a sweeping new flu report 
warn that the American public may ulti-
mately lose faith in national flu recom-
mendations that overstate the benefit of 
current immunization. 

In findings that have stirred some 
controversy, the report takes the 
Centers for Disease Control and 
Prevention to task for widely promoting 
vaccine uptake while downplaying the 
limited efficacy of the seasonal vaccine. 
As a result, there is little incentive to 
develop a much-needed new vaccine 
that could meet the threat of future pan-

demics and provide immunity to seasonal viruses for up to a decade, the 
Center for Infectious Disease Research & Policy (CIDRAP) at the University 
of Minnesota in Minneapolis reports.1

Though flu vaccine efficacy in healthy adults of 70% to 90% is fre-
quently cited, those estimates are largely based on data “derived from 
studies with suboptimal methodology, poorly defined end points, or end 
points not proven to be associated with influenza infection,” CIDRAP 
found. Studies using optimal methodology have not found the level of 
protection often attributed to the current vaccines. For example, the cur-
rent US-licensed trivalent inactivated influenza vaccine (TIV) affords only 
“moderate protection,” with a pooled estimate of 59% efficacy for healthy 
adults age 18 to 64 years. There is inconsistent evidence of protection in 
children age 2 to 17 years, and “a paucity of evidence” for protection in 
adults 65 years of age and older, the report concludes.

“[They] have overstated the benefits of this vaccine,” says Michael 
Osterholm, PhD, MPH, CIDRAP director and lead author of the report. 
“And while we strongly urge people to get vaccinated, what [public health 
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Editorial Questions
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officials] have done by suggesting that this vaccine 
is the answer – we just need to get more people 
vaccinated – is unintentionally dampen any appetite 
in the private sector for investing in these new vac-
cines. That is a very significant issue.”

 Saying that new vaccine development be given a 
priority akin to the Manhattan Project, CIDRAP cited 
both the ongoing toll of seasonal toll and the recur-
rent threat of pandemic strains. An estimated 3,000 
to 49,000 individuals in the United States die every 
year from seasonal influenza. The World Health 
Organization estimates seasonal influenza causes 
three to five million cases of severe illness world-
wide and about 250,000 to 500,000 deaths annually, 
CIDRAP states. Four pandemics have occurred in the 
modern era: 1918, 1957, 1968, and 2009. While the 
death estimates are not in yet for the 2009 H1N1 
influenza A pandemic, it was certainly not as severe 
as some of its predecessors. It is estimated that 
at least 50 million people died in the 1918 Spanish 
Flu pandemic, while the 1957 and 1968 pandemics 
claimed an estimated 1.5 million and 750,000 lives 
respectively, according to CIDRAP.

Given the inevitably of another pandemic, CIDRAP 
says we can ill afford to be complacent with the cur-
rent state of flu vaccines. Quoting historian Daniel 
Boorstin, the report warns that “The greatest obsta-
cle to discovering the shape of the earth, the con-
tinents, and the oceans was not ignorance but the 
illusion of knowledge.”

The CIDRAP report of more than 200 pages 
represents a review of some 12,000 peer-reviewed 
flu publications, documents, transcripts and notes 

dating back to 1936 as well as interviews with 88 
influenza experts, the center states. In strongly 
questioning current policy regarding seasonal flu, the 
report focuses primarily on recommendations made 
by the CDC’s Advisory Committee on Immunization 
Practices (ACIP) and its Healthcare Infection Control 
Practices Advisory Committee (HICPAC). The latter 
is called to account for recommendations on health 
care worker flu vaccination that do not appear to 
be supported by the studies cited. The question-
able HICPAC recommendation — given the highest 
possible 1A ranking — has been used to support 
mandatory and punitive flu immunization policies, 
Osterholm says. (See related story, p. 6.)

Vaccine good, not great

Despite its impres-
sive breadth, the 
CIDRAP report inspires 
a counter quote of 
its own. The authors 
appear to be — to 
paraphrase Voltaire 
— “making the per-
fect the enemy of the 
good,” says William 
Schaffner, MD, chair-
man of preventive 
medicine at Vanderbilt 
University in Nashville. 

“We all know we 
have a good — but not 
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great — flu vaccine,” says Schaffner, an ACIP liaison 
member for the National Foundation for Infectious 
Diseases. “We wish we had more data, but doing 
the studies to get those data would be enormously 
difficult and elaborate and there are no apparent 
sponsors on the horizon. So the question is do we 
quibble or do we act? We have a good — but not 
great — flu vaccine and we ought to use it. That’s 
where the focus ought to be rather than spending a 
whole lot of time worrying about the limitations. We 
should be vaccinating.”

To some extent, it comes down to the public 
health goal of annual seasonal flu immunization, 
Osterholm says. “Is the goal to get as many people 
vaccinated as possible or is the goal to get as many 
people protected from influenza as possible?” he 
says. “If you do the latter you continue to try to 
vaccinate people, but you point out how important 
it is to get new and better vaccines. You try to bring 
those to market.”

As a practical matter, the idea of encouraging 
broad vaccine uptake while discussing the limita-

tions of the current vaccine is a difficult task in a 
“30-second sound bite,” Schaffner says.

“The CIDRAP authors themselves agree with 
the ACIP recommendation that everybody age six 
months and older ought to be vaccinated,” he says. 
“You can’t promote universal influenza immunization 
if you are [also telling the public], `This is not the 
best vaccine in the world.’ I just don’t understand 
that logic.”

Of course, medical discussions and public policy 
meetings include a full review of the flu vaccine 
limitations, but trying to relay such nuances to the 
public while urging them to be immunized is not 
typically done with other vaccines, Schaffner notes. 
“We promote — in fact there are laws — obliging 
kids to get varicella and mumps vaccine before they 
go to school,” he says. “Neither of those vaccines 
provides as solid and long-lasting protection as the 
measles vaccine, but we don’t spend a whole lot of 
time discussing that. We just say it’s the best thing 
to do.”

In addition to the TIV seasonal vaccine, CIDRAP 

Key findings of an influenza report by the Center 
for Infectious Disease Research & Policy at the 
University of Minnesota include the following:

• During some influenza seasons vaccination 
offers substantially more protection for most of 
the population than being unvaccinated; however, 
influenza vaccine protection is markedly lower than 
for most routinely recommended vaccines and is 
suboptimal.

• A major barrier to the development of game-
changing influenza vaccines is the perception that 
current vaccines are already highly effective in pre-
venting influenza infection.

• In an effort to reduce influenza morbidity and 
mortality, over the last three decades the Centers 
for Disease Control and Prevention’s Advisory 
Committee on Immunization Practices (ACIP) has 
expanded the populations recommended to receive 
influenza vaccine. These recommendations, how-
ever, often were based on professional judgment 
and not on scientifically sound data.

• Novel-antigen influenza vaccines in investiga-
tional research offer the potential of lasting, broad, 
and potent protection; however, substantial research 
support is needed to further develop and evaluate 
these vaccines.

• The current US government regulatory pro-
cess for approving influenza vaccines is primarily 
designed for incremental changes to existing vac-
cines and presents a barrier to the development of 

game-changing vaccines.
• Substantial financial risks and inadequate incen-

tives create significant barriers to bringing game-
changing vaccines to market. 

• Coordinated partnerships involving national 
governments, the pharmaceutical industry, the 
investment community, and academia will be critical 
to move such vaccines through clinical trials and the 
licensure process.

• Current policy goals for influenza vaccines focus 
on increasing production capacity and have not 
addressed key public health challenges related to 
the effectiveness of current vaccines. 

• Significant policy, investment, organizational, 
and leadership barriers must be overcome to 
achieve novel-antigen game-changing influenza vac-
cines.

• Pandemic influenza remains a clear and com-
pelling threat to our national security and requires 
commensurate prioritization and an unprecedented 
coordinated effort among government, academia, 
and the private sector to mitigate this threat.
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analyzed the available data for
the live-attenuated influenza vaccine (LAIV), 

which was licensed in the U.S. in 2003.  For LAIV, 
they found evidence of high protection, with a 
pooled estimate of 83% for young children 6 
months to 7 years of age. There was inconsistent 
evidence of protection in adults 60 years of age and 
older, and “a lack of evidence” for protection in indi-
viduals between 8 and 59 years of age.

“The data in our report demonstrates that 
the LAIV is quite effective in younger children,” 
Osterholm says. “We have virtually no evidence that 
it has any impact in older children or senior adults.”

‘Out of the hospital and the morgue’

In sum, we have a mixed bag of data for the live 
attenuated vaccine and a 59% estimate of efficacy in 
adults age 18 to 64 years for the traditional seasonal 
flu shot. However, to peel the onion down another 
layer, the question of how you define vaccine efficacy 
makes a critical difference in looking at the data, 
says Paul Offit, MD, chief of Infectious Diseases at 
the Children’s Hospital of Philadelphia.

“If you define efficacy as protection against severe 
disease, hospitalization or death caused by influ-

Given that concerns and myths about the safety 
of the seasonal flu vaccine have persisted for 
decades among members of the public and even 
health care workers, it is worth noting that an 
exhaustive influenza report concluded that “the 
currently licensed influenza vaccines in the United 
States are among the safest of all available vac-
cines.”1 

The report by the Center for Infectious Disease 
Research & Policy (CIDRAP) at the University of 
Minnesota in Minneapolis states that “while unique 
adverse events can occur with use of these vac-
cines, such events are extremely rare. Given the 
level of safety of the current influenza vaccines, it 
will be challenging for new influenza vaccines to 
match or exceed the current safety profile.”

CIDRAP cites a 2011 vaccine report by the 
Institute of Medicine (IOM), noting that it reaf-
firmed the safety of influenza vaccines.2 The IOM 
confirmed the known threat of rare but potentially 
severe allergic reactions in those with egg allergies 
as the only significant adverse event clearly associ-
ated with flu vaccination. 

Despite an excellent overall safety record, 
the seasonal influenza vaccine has been associ-
ated with several unique adverse events, CIDRAP 
reported. Foremost among these, of course, was 
the ‘swine flu’ incident in 1976, which began with 
an outbreak of a novel strain of H1N1 influenza 
among military recruits at Fort Dix, NJ. More than 
200 cases, including 13 severe respiratory infec-
tions and one death were reported. Concerned that 
the novel strain could result in a pandemic, public 
health officals developed a strain-specific vaccine 
and a nationwide immunization effort began.

During the campaign, public health officials 
noted an unusual increase in reports of Guillain-
Barré syndrome (GBS) following influenza vac-
cination. A relatively rare neurologic disorder, 

GBS was occurring in vaccine recipients about 
nine times higher than the expected background 
rate of less than one case per million vaccinated. 
This increased risk resulted in suspension of the 
immunization campaign, but “researchers still do 
not know why this particular vaccine caused an 
increased risk of GBS,” CIDRAP concluded.

Fears of a link between seasonal vaccine and 
GBS have persisted since the swine flu incident. 
However, the IOM report found that epidemiologic 
evidence over the last three decades does not 
support a causal link between flu vaccinations and 
GBS. However the IOM included a caveat that “an 
association cannot be confidently ruled out, partic-
ularly for future vaccine strains,” CIDRAP reported. 

During the 2009 pandemic there was concern 
that the vaccine may be associated with GBS like 
the 1976 vaccine, the authors reminded.

“Studies have now shown, however, that with 
the A(H1N1) influenza vaccine there was “approxi-
mately 1 extra case of GBS per million persons 
vaccinated,” CIDRAP stated. “Additional work is 
needed to determine if the A(H1N1) influenza vac-
cine is causally linked to an increased risk of GBS 
or if this increase was associated with other fac-
tors, such as concurrent infection.”

REfEREncES
1. Osterholm MT, Kelley NS, Manske JM, et al. The 

Compelling Need for Game-Changing Influenza 
Vaccines: An Analysis of the Influenza Vaccine 
Enterprise and Recommendations for the Future. 
Center for Infectious Disease Research & Policy. 
Oct. 15, 2012. Available at: http://ow.ly/g0PkJ 

2. IOM Committee to Review Adverse Effects of 
Vaccines Board on Population Health and Public 
Health Practice. Adverse Effects of Vaccines: Evi-
dence and Causality. Washington, DC: National 
Academy Press; 2011 n

Flu shot is among safest of all vaccines 
Fears linger after 1976 swine flu 



January 2013 / HOSPITAL INFECTION CONTROL & PREVENTION®       5

enza strains that are 
matched to those in 
the vaccine, protection 
is excellent — in the 
90% range,” says Offit, 
a former member of 
the CDC ACIP advisory 
panel. “If you define 
efficacy as protection 
against influenza-like 
illness (ILI) — which 
is to say not culture 
confirmed, not neces-
sarily influenza much 
less influenza matched 
to the [vaccine] strain 

— then it varies anywhere from 25% to 80%. “
The influenza vaccine is designed to protect 

against moderate to severe illness with the viral 
strains that are in circulation, Offit says.

“It is not going to do a good job if there is a 
mismatch — if the prediction as to which strains are 
circulating wasn’t a good one,” he says. “It is not 
going to do a good job with ILI — some of which is 
mismatched strains and some of which is not influ-
enza. As a general rule with mucosal infections — 
influenza, RSV, pertussis, rotavirus — you are trying 
to keep people out of the hospital and out of the 
morgue. That’s the goal.”

However, the CIDRAP report notes that signifi-
cant increases in influenza vaccine coverage for 
those over 65 years of age since the late 1990s 
have resulted in only a minimal impact on influenza 
morbidity and mortality. Osterholm says “90% of 
the deaths today associated with influenza in sea-
sonal flu years occur in those over 65. We have the 
least data that shows that the vaccine works [in that 
population].”

While one is tempted to conclude that this repre-
sents an insufficient immune response in the elderly, 
Schaffner cautions that the finding may represent in 
part a “historical accident” — a kind of surveillance 
artifact. 

“If you look at population studies from 30,000 
feet — where you don’t know who is vaccinated and 
who isn’t — it is hard to determine and demonstrate 
a population-based impact of influenza vaccine on 
hospitalizations and deaths,” he says. “It’s not like 
measles, which is a disease that was easy to define 
and diagnose. When we saw cases drop nation-
ally, you didn’t have to know who was vaccinated or 
not because you saw hospitalizations, deaths and 
reported cases just plummet once measles vac-
cine was introduced. We don’t have that diagnostic 
specificity for influenza. Reported cases are terribly 
incomplete and are confused by a whole array of 
other viral respiratory diseases.”

Moreover, there were few studies done in the past 

of the elderly before ACIP recommended influenza 
vaccination for everyone 65 and older. “Even if there 
was the motivation and the funding to do those 
studies now, it would create a great ethical conun-
drum because you can’t withhold vaccine to those 
65 and older,” he says. “If the CIDRAP authors have 
some specific ideas about how to design such stud-
ies in an ethically acceptable fashion, we would like 
to hear about them.”

In search of the grail 

One aspect of the report that finds consensus is 
the need for a new novel antigen vaccine that could 
provide protection against all influenza subtypes to 
high-risk populations for long periods. Such a vac-
cine has been sought over the course of many a late 
night in influenza research labs.

“That’s the Holy Grail of influenza vaccine,” says 
Offit. “That’s the most important thing we could do 
because it’s very hard to give a yearly vaccination to 
our population.”

Offit is co-inventor of the RotaTeq vaccine, which 
has become instrumental in preventing rotavirus 
infections that hospitalize some 55,000 infants a 
year.

“Although my expertise is in rotavirus, I trained 
in Walter Gerhard’s flu lab at Wistar [Institute in 
Philadelphia],” he says. “Walter was working on the 
matrix protein in an attempt to try to make a univer-
sal flu vaccine.”

Indeed, Gerhard, MD, a professor emeritus of 
immunology at Wistar, eventually developed a pro-
totype universal influenza vaccine that was patented 
in 2009. The vaccine targets a viral M2 protein that 
remains largely constant in seasonal flu strains. 
Gerhard and colleagues demonstrated the potential 
of targeting M2 to confer flu protection in mice, but 
the sticking point has been triggering an adequate 
human immune response.

“Remember with a disease like influenza you can 
get reinfected even with the same strain at a later 
date. It’s very hard to do something [with a vaccine] 
that natural infection does not,” Offit says. “You’re 
basically trying to make a vaccine that performs bet-
ter than natural infection.”

While agreeing on the vaccine goal, both 
Schaffner and Offit take some exception to the 
CIDRAP premise that research has been stalled out 
by a kind of complacent acceptance of the current 
vaccine. On the contrary, flu vaccine research is pro-
ceeding at a level of interest and funding that hasn’t 
been seen in decades, Schaffner says. “I think in the 
last five or eight years there has been more research 
at every level on influenza vaccine than there has 
been in the previous 40,” he says. “There is actu-
ally a lot of attention being devoted to enhancing 
influenza vaccines, [including] nasal spray vaccines, 
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adjuvant vaccines licensed in Europe, and a new 
plant has opened to develop cell-based vaccines.”

Regarding the grail — the seemingly quixotic pur-
suit of a universal flu vaccine — Offit says plenty of 
interest and effort abides.

 “All I can say is that we’re trying,” he says. “I 
think that there is momentum to do it, but it’s just 
a hard thing to do. The reason it hasn’t happened is 
not because people don’t want it to happen. It hasn’t 
happened because it is hard to make it happen.”

REfEREncE
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Flu shot mandates root-
ed in flawed science?
CIDRAP says CDC panel went beyond data

In an apparent attempt to err on the side of 
patient safety, advisors for the Centers for Disease 
Control and Prevention made recommendations 
for influenza vaccination of health care personnel 
(HCP) that went beyond the scientific evidence and 
now are the source of mandatory and punitive poli-
cies, the Center for Infectious Disease Research & 
Policy (CIDRAP) charges.1 

As described in a recently issued CIDRAP flu 
report, the CDC’s Healthcare Infection Control 
Practices Advisory Committee (HICPAC) made 
recommendations that do not appear to be fully 
supported by the studies cited. In particular, 
HICPAC was questioned for assigning a 1A ranking 
— meaning “strongly supported by well-designed 
experimental, clinical, or epidemiological studies” 
— to a 2006 recommendation to “offer influenza 
vaccine annually to all eligible HCP to protect staff, 
patients, and family members and to decrease HCP 
absenteeism.”2

Sounds innocent enough, but CIDRAP cited a 
supporting statement for the HICPAC recommen-
dation that reads: “Vaccination of HCP reduces 
transmission of influenza in healthcare settings, 
staff illness and absenteeism, and influenza-
related morbidity and mortality among persons at 
increased risk for severe influenza illness.” HICPAC 
cited four references supporting that statement, 
according to CIDRAP.3-6

“In the first study3 cited, the authors did not 
find a statistically significant reduction in patient 

mortality associated with HCP vaccination, after 
adjusting for covariates,” CIDRAP stated in the 
report. “In the second study,4 the authors con-
cluded that ‘we do not have any direct evidence 
that the reductions in rates of patient mortality and 
influenza-like illness that were associated with HCP 
vaccination were due to prevention of influenza.’ 
In the third study,5 vaccination did not reduce the 
episodes of self-reported respiratory infection or 
the number of days ill with a respiratory infection, 
but it did reduce the time employees were unable 
to work because of a respiratory infection. In the 
fourth study,6 the authors reported reductions in 
absenteeism and illness among HCP that were not 
statistically significant. The authors did, however, 
report serologically confirmed vaccine effectiveness 
of 88% for H3N2 and 89% for influenza B across 
three influenza seasons.” 

 Concluding its analysis of the recommendation 
and references, CIDRAP states that “since only two 
of the four studies cited provide some support for 
the HICPAC statement and the others no support, 
it is unclear how the quality of evidence in these 
studies received a category IA evidence grade.”

 Moreover, two of the randomized clinical trials 
cited in support of the HICPAC recommendation 
were found to be at “moderate risk of bias,” in a 
separate Cochrane Collaboration analysis,7 CIDRAP 
added. The authors of that review — Thomas RE, 
et al — concluded that “both elderly people in 
institutions and the healthcare workers who care 
for them could be vaccinated for their own pro-
tection, but an incremental benefit of vaccinating 
healthcare workers for elderly people has yet to be 
proven in well controlled clinical trials.”

Data does not support LAIV for HCP

The questionable HICPAC recommendation has 
been subsequently used to support mandatory and 
punitive policies (i.e., requiring masks for unvacci-
nated HCP) says Michael Osterholm, PhD, CIDRAP 
director and lead author of the report. 

“We recommend that health care workers get 
vaccinated,” he says. “It’s a logical conclusion even if 
the vaccine is only 59% effective in younger adults. 
It is still better than nothing. But the point is that are 
these data sufficient to support a mandatory policy 
that has punitive outcomes if you don’t get vacci-
nated? I don’t think that is the case.”

In another HCP and patient safety issue, the 
CIDRAP report also found little evidence to support 
hospital policies offering live-attenuated influenza 
vaccine (LAIV) as an alternative to the conventional 
shot. While the LAIV was found to have an 83% effi-
cacy in children up to seven years old, the CIDRAP 
report found “a lack of evidence” for protection in 
adults up to age 59 years – a range that would 
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include most health care workers. Thus offering the 
nasal vaccine as an option to the traditional vaccine 
for health care workers is not justified by the data 
analyzed by CIDRAP.

“Just using common sense, if you really wanted 
to protect the most people on hospital wards and in 
nursing homes from serious outcomes from respira-
tory illnesses, you would mandate that anyone who 
has any symptoms of respiratory illness not be at 
work,” Osterholm says. “Because we know that other 
agents beyond influenza can cause serious morbidity 
and mortality in hospitalized patients and long-term 
residents. To me, that is the kind of thing where we 
should use common sense when we don’t have an 
abundant amount of data. Right now we don’t have 
the data to support mandatory policies.”

Nevertheless, mandatory flu immunization poli-
cies raise no qualms or ethical conflicts for clinicians 
like Paul Offit, MD, chief of infectious diseases at 
the Children’s Hospital of Philadelphia, which began 
mandating flu shots as a condition of employment in 
2009. 

“If you didn’t get the flu vaccine in 2009 you were 
given two weeks of unpaid leave to think about it, 
and if you still didn’t get vaccinated you were fired,” 
he says. “We fired nine people in this hospital among 
the roughly 10,000 health care workers, which is 
to say anybody who could walk out on the floor or 
into the rooms, including dietary and environmental 
services [workers].”

The flu vaccine does not necessarily have to have 
some irrefutable efficacy to justify mandatory poli-
cies, he says. 

“Are you less likely to get an influenza if you have 
gotten vaccinated? Yes,” Offit says. “Are you less 
likely to transmit that virus if you have been vac-
cinated? Yes. Do hospitals that have higher rates of 
vaccination have lower rates of nosocomial trans-
mission? Yes. I don’t have any problem with it. The 
way I see it is when you work in health care — in 
our case among a vulnerable population of hospi-
talized children — you bear some responsibility for 
their care. We don’t believe in this hospital that it is 
your inalienable right to catch and transmit a poten-
tially fatal infection. Even if the efficacy is as poor as 
say 30%, 35% or 40% that is still better than zero 
percent — which is what you get by not getting vac-
cinated.”
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Post-antibiotic era
has already arrived 
‘[A] signal we’re headed for trouble’

 
The threat of a post-

antibiotic era — when 
once treatable infec-
tions are impervious to 
all available drugs — is 
typically evoked as 
some future specter to 
force present change. 
In reality, at the very 
narrow margins, it is 
already here. 

“We do talk a lot 
about a post-antibiotic 
era as a day soon 
approaching, but I will 
tell you that the day is 

here,” says Arjun Srinivasan, MD, associate direc-
tor for HAI prevention at the Centers for Disease 
Control and Prevention. “There are patients in hospi-
tals in this country that have infections with bacteria 
that we cannot treat with any of the antibiotics that 
we have currently available to us. These infections 
are rare but they do occur. We are in a post-antibi-
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otic era because we are encountering these infec-
tions in some of our hospitals.”

 Speaking at a recent conference call and press 
conference, Srinivasan read a joint statement signed 
by a diverse new collaboration of partners regard-
ing the critical importance of preserving antibiotic 
efficacy. (See related story, p. 9.)

“It’s not just the infectious disease groups who 
have to lead this charge,” he said. “It has to be a 
broad coalition of different groups coming together 
that represent all of the different stakeholders in 
the problem with antibiotic resistance. It’s not even 
just clinicians and healthcare representatives, it’s 
consumers — Consumers Union is a signatory to the 
statement. We believe that this is the first time that 
such a broad coalition has come together to try and 
address this problem.” 

How did we get here? There is considerable public 
pressure on physicians — many of them in outpa-
tient settings — to prescribe drugs in what is often 
an honest attempt to help the sick individual at the 
ultimate expense of the herd. But too often the 
antibiotic treatment does not fit the illness, is cut off 
too quickly, extended beyond periods of clinical need 
or otherwise used wastefully. The oft cited ballpark 
estimate is that about half of overall antibiotic use is 
unnecessary. These critical weapons against bac-
teria are thrown into the breach like a shovelful of 
coal into the maw of a steam engine. The result is 
a selective pressure that kills off susceptible patho-
gens but leaves multiple-drug resistant organisms in 
ever greater numbers. Some of them – i.e., the MDR 
gram negative rods emerging out of Southern Asia 
— can transfer drug resistant qualities on mobile 
plasmids to other bugs. As a result, pathogens may 
acquire resistance to antibiotics they were not actu-
ally ever exposed to in a traditional clinical sense. 

And it goes well 
beyond health care. 
Antibiotics are given to 
farm animals in mind-
boggling amounts 
that must be totaled 
up in year-end ton-
nage. “About 30 million 
pounds of antibiotics 
are sold for animal 
use — about 7 mil-
lion pounds [are] sold 
for human use,” said 
Gail Hansen, DVM, a 
veterinarian and senior 
officer at the Pew 

Charitable Trusts in Washington, DC.
 “We know that the antibiotics that are sold in this 

country for food-animal use far outstrip the amount 
sold for human use,” she added. The Food and Drug 
Administration is planning to implement a voluntary 

policy to bar antibiotic use for animal growth promo-
tion, but “how well that’s going to work remains to 
be seen,” she said. 

 “The CDC, the FDA and the USDA have all pub-
licly talked about the fact that giving antibiotics to 
animals is part of the problem,” Hansen said. “All 
three agencies have veterinarians involved.”

A similar problem on both coasts

All the while, common infections heretofore 
cleared by routine therapy are showing signs of 
resistance to the antibiotics that once sent patients 
home with a spring in their step.

“For example, the 
loss of cephalosporins 
to treat urinary tract 
infections, which often 
occurs in the setting of 
preexisting resistance 
to other commonly 
used antibiotics like 
trimethoprim-sulfa 
or fluoroquinolones,” 
said Henry “chip” 
chambers, MD, chief 
of infectious diseases 
at San Francisco 
General Hospital. “[This 
causes outpatient] 

clinicians to have to consider the presence of drug 
resistance, and the possibility that they might have 
to [hospitalize] a patient to administer parenteral 
antibiotics. It takes away an oral option. It’s trends 
like this that signal we’re headed for trouble.”

On the opposite 
coast, a mirror image 
appears. “Chip gave a 
great example because 
it’s something that 
we see on a weekly 
basis in our emer-
gency department,” 
said Sara cosgrove, 
MD, associate hospital 
epidemiologist at Johns 
Hopkins in Baltimore. 
“We have women who 
end up needing to be 
admitted for a urinary 

tract infection. In the past they could just be sent 
home on an oral antibiotic, but because the infec-
tion is potentially resistant to that oral antibiotic that 
can’t happen anymore.“

Eventually, those individual MDRO patients 
compound the problem sufficiently that wholesale 
changes in empiric drug therapy must be considered. 

“Once you have a critical threshold reached of 
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A call to action on 
all antibiotic fronts 
Drug stewardship programs top list 

Recognizing their common stake in preserv-
ing antibiotics, a diverse collaboration of more 
than a dozen groups -- including the Centers for 
Disease Control and Prevention, the Association for 
Professionals in Infection Control and Epidemiology, 
the Infectious Disease Society of America and the 
Society for Healthcare Epidemiology of America — 
recently joined in a partnership that began with the 
issuance of the following joint statement:

“Since their introduction into medicine in 1941, 
antibiotics have saved millions of lives and trans-
formed modern medicine. As a result, bacterial 
infections have become easily treatable, and the 
horizons for surgeries, transplants, and more 
complicated life-saving procedures have expanded. 
But increasing antibiotic resistance is leading to 
higher treatment costs, longer hospital stays, and 
unnecessary deaths. The more we use antibiotics, 
the more we contribute to the pool of antibiotic-
resistant microbes. The development of resistance 
is an inevitable byproduct of exposure to antibiotics. 
All antibiotic use, whether warranted or not, places 
selection pressure on bacteria, and some organisms 
that possess genetic mutations will survive antibiotic 
treatment. Over time, resistance threatens to return 
us to an era where simple bacterial infections will 
once again be deadly.

As representatives from a range of fields con-
cerned with human health, we jointly recognize our 
collective responsibility to protect the effectiveness 
of all antibiotics — those we have today, and those 
yet to be developed. We also recognize the poten-
tial for these life-saving drugs to be overused in 
both the human and agricultural sectors. Antibiotics 

are a shared resource, and every individual should 
consider how each prescription or use of antibiot-
ics affects the overall effectiveness of the antibiotic 
arsenal. The problem is defined by challenges on 
both the demand and supply sides of the equation 
— just as antibiotics are frequently overused, there 
are few new drugs in the development pipeline.” 

Understanding this situation, we jointly 
commit to the following principles to both con-
serve and replenish our antibiotic resources:

• To seek greater coordination among all 
stakeholders in antibiotic effectiveness, includ-
ing healthcare personnel, hospital administrators, 
policymakers, patients, and individuals working in 
medical centers, universities, and pharmaceutical 
companies to promote knowledge sharing and a 
mutual commitment to improving antibiotic use, a 
practice referred to as antibiotic stewardship.

• To work towards optimizing antibiotic use 
through antibiotic stewardship programs and inter-
ventions, which help ensure that patients get the 
right antibiotics at the right time for the right dura-
tion.

• To identify the most effective examples of 
antimicrobial stewardship and to replicate these 
strategies and best practices, while also taking into 
account local context.

• To support research that deepens our under-
standing of the current situation and trends in anti-
biotic resistance and use.

• To use information about the drivers of anti-
biotic use to contribute to the evolving definition 
of “appropriate antibiotic use,” and to use this 
definition to guide stewardship efforts, including 
the education of the general public and healthcare 
personnel at all levels.

• To improve surveillance for drug-resistant infec-
tions and to encourage reporting activities in a way 
that supports both positive outcomes and accuracy.

• To encourage the development of pharmaceuti-
cal products to combat antibiotic resistance, includ-
ing new antibiotics or novel therapies, compounds 
to boost antibiotic effectiveness, diagnostics to 
better diagnose infections and their resistance char-
acteristics, and vaccines to prevent infections from 
occurring.

• To recognize that antibiotic resistance is one of 
the world’s most pressing public health threats and 
that global collective action is required to effectively 
address the challenge of managing our scarce sup-
ply of effective antibiotics.

• To acknowledge that the way we use antibiotics 
today in patients impacts how effective they will be 
in the future in other patients.

• To communicate that antibiotic resistance is 
an infectious disease and public health concern. 
Some resistant bacteria have the potential to spread 
rapidly from person to person, which increases the 

enough patients in your hospital having an infec-
tion with a resistant organism you have to select 
[broader] empiric therapy,” Cosgrove said. “They’re 
presenting ill and we need to give them antibiotics 
before we get all the [susceptibility] data back. So 
we have to give broader antibiotics to large numbers 
of patients because a small number of patients have 
resistant infections. We don’t know from the get-go 
whether a patient at a particular time early in [his or 
her] presentation is going to have a resistant infec-
tion, but we don’t want them to get even more ill 
because we chose the wrong antibiotics. This has 
led to a trend across pretty much every hospital in 
the United States that the antibiotics we select for 
empiric coverage are much broader than they ever 
used to be.”  n
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Attitudes generally
positive on stewardship
Stach LM, Hedican EB, Herigon JC. Clinicians’ Atti-
tudes Towards an Antimicrobial Stewardship Pro-
gram at a Children’s Hospital Pediatr Infect Dis Soc 
2012;1:190-197.

In an attempt to preserve antibiotic efficacy and 
stem the rise of drug-resistant bacteria, there is an 
urgent call for antibiotic stewardship programs (ASP) 
across the health care continuum. Infection preven-
tionists and healthcare epidemiologists may play 
pivotal roles in these evolving programs, particularly 
through prompt detection of MDROs and promot-
ing compliance with infection control precautions. 
But how well are these new collaboratives going 
to be received by physicians that value their clini-
cal autonomy? Very well, overall, according to this 
survey of clinician attitudes toward ASPs.

“Our investigation found positive attitudes 
towards our prospective-audit-with-feedback ASP 
among pediatricians directly impacted at our insti-
tution,” the authors concluded. “Clinicians believed 
that the ASP improved the quality of care for hos-
pitalized children, with minimal negative impact on 
clinical decision-making and autonomy.”

 An electronic survey was administered to clini-
cians two years after the implementation to assess 
their attitudes toward the ASP. There were 205 of 
365 participants (56%) that responded. Of these, 
80% (160 of 199) had never worked with an ASP 
before the intervention. Respondents agreed that 
the ASP decreased the improper use of antibiotics 
(162 of 194, 84%), improved the quality of care of 
hospitalized children (159 of 194, 82%), and pro-
vided knowledge and education about appropriate 
antibiotic use (177 of 194, 91%).

 “The most common negative feeling was the 
removal of prescriber autonomy (11%, 22 of 194),” 

the authors reported. “We identified that 6% (12 of 
194) felt the ASP interfered with clinical decision-
making and that 5% (9 of 194) of our respondents 
thought the program was threatening when provid-
ing recommendations.

Only 3% (2 of 75) of the residents and fellows vs 
7% (7 of 96) of the attending physicians

felt the ASP was threatening. Because com-
munication was a core value of the ASP team, the 
researchers tried to use the best mechanisms to  
provide information and recommendations to clini-
cians. 

“We found that 61% (116 of 189) did not have a 
preference on whether the ID physician or pharma-
cist delivered the ASP recommendation,” they noted. 
“However, 23% (44 of 189) preferred the physician 
alone and 15% (29 of 189) preferred both the physi-
cian and pharmacist. Among attending physicians, 
most (71 of 96, 74%) felt that it was acceptable to 
be informed of recommendations through residents 
or nurse practitioners.”

This study documents that a prospective ASP can 
successfully decrease the use of broad-spectrum 
antibiotics in a tertiary care children’s hospital. The 
magnitude of decrease was comparable to that 
observed among adult institutions. The clinician’s 
compliance with recommendations using this type of 
ASP was very high, providing insight to the potential 
benefit of using a prospective-audit-with-feedback 
over other strategies such as requiring preauthoriza-
tion. There were substantial positive feelings among 
clinicians with this approach, with the vast majority 
believing that the ASP improved the quality of care 
for hospitalized children. Also, the clinicians reported 
minimal negative impact, such as a sense of interfer-
ence with clinical decision-making and threatened 
autonomy.

This report illustrates that the five steps to suc-
cessfully implement a prospective-audit-with-feed-
back antibiotic stewardship program are:

(1) developing the ASP team;
(2) determining the stewardship strategies and 

antimicrobials to monitor;
(3) establishing a method of identifying patients;
(4) designing an evaluation of the program;
(5) implementing the program.  n

Norovirus a threat
to frail paients
Bok K, Green KKY. Norovirus gastroenteritis in immu-
nocompromised patients. New Eng J Med 2012; 
367:2126-2132

Norovirus has become a scourge, particularly in 
closed populations like those in hospitals and on 

threat of resistant infections.
• To work with regulatory, veterinary and industry 

partners to promote the judicious use of antibiotics 
in food animals.

• To reinforce the judicious use of antibiotics in 
agriculture by: limiting the use of medically impor-
tant human antibiotics in food animals; supporting 
the use of such antibiotics in animals only for those 
uses that are considered necessary for assuring ani-
mal health; and having veterinary oversight for such 
antibiotics used in animals  n
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COmIng In future mOntHs

CNE/CME Objectives

Upon completion of this educational activity, participants should 
be able to:

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

•  Describe the effect of infection control and prevention issues on 
nurses, hospitals, or the health care industry  
in general;

•  Cite solutions to the problems encountered by infection 
preventionists based on guidelines from the relevant regulatory 
authorities, and/or independent recommendations from clini-
cians at individual institutions. n

CNE/CME Instructions

To earn credit for this activity, please follow these 
instructions.

1. Read and study the activity, using the provided refer-
ences for further research.
2. Log on to www.cmecity.com to take a post-test; tests 
can be taken after each issue or collectively at the end 
of the semester. First-time users will have to register on 
the site using the 8-digit subscriber number printed on 
their mailing label, invoice or renewal notice. 
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 last test of the 
semester, 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 e-mailed to you instantly. n

cruise ships. There is another aspect of the disease 
profile of this emerging virus, namely its ability 
to cause unexpected severe illness in immuno-
suppressed patients. Two investigators from the 
Calicivirus Section at the NIH have done an excep-
tional job of summarizing the mechanisms, scope 
and treatment of norovirus gastroenteritis in immu-
nosuppressed patients. Vigilant hand hygiene, of 
course, is the best method to prevent transmission 
and protect these patients. Here are other major 
points in the paper:

• Norovirus infection can include symptoms of 
fever, diarrhea, projectile vomiting, and mimic graft 
versus host disease in transplant patients.

• Noroviruses have a small RNA genome that can 
mutate readily. There are six major geno groups, 
labeled GI-GVI.

• The genome has only 2 structural proteins along 
with 7 nonstructural proteins. VP1 is the major struc-
tural protein, VP2 the minor one.

• As compared to the disease in immunocom-
petent hosts, in the immunocompromised host the 
disease last for years and shedding of the virus may 
be indefinite.

• Disease is usually self-limited in the immuno-
competent, but little therapy may available for the 
more severe illness in the immunocompromised 
host.

• Infection in the immunocompromised host can 
cause malnutrition, dehydration and worsen the 
underlying immunocompromising illness.

• There are several assays available in the clini-
cal microbiology laboratory including those based on 
RT-PCR, but not all labs will offer these tests. More 
study is required to understand the utility of the dif-
ferent diagnostic assays.

• Immunocompromised patients may have a 
diverse population of mutating noroviruses, including 
many so called “low-frequency variants” in chronic 
infection.

• New studies will be necessary to determine 
when and how new strains are introduced to cur-
rently infected immunocompromised patients.

• Both T-cell and B-cell responses seem neces-
sary for adequate immune surveillance and viral 
clearance. Increasing CD4 cell count in HIV patients 
improved symptoms.

• Commonly used antiviral agents do not allow 
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n Infection prevention 
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reward?

viral clearance. Some success with improving symp-
toms has been reported with nitazoxanide, an anti-
protozoal drug.

• In one study 80% of surfaces in a children’s unit 
were contaminated with 21 different noroviruses. 

• Norovirus testing should result more often from 
the consideration of this infection in immunosup-
pressed patients with acute and chronic diarrhea.  n
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1. According to the CIDRAP report, the 
current US-licensed trivalent inactivated 
influenza vaccine (TIV) affords “moderate 
protection,” with a pooled estimate of:
A. 42%
B. 48%
C. 59% 
D. 61%

2. CIDRAP analyzed the available data for the 
live-attenuated influenza vaccine (LAIV), 
finding a surprising 83% efficacy in 
individuals between 8 and 59 years of age.
A True
B. False

3. The ‘swine flu’ incident in 1976 has resulted 
in lingering concerns about seasonal flu 
vaccine triggering:
A. Petite mal seizure
B. Guillain-Barré syndrome 
C. Bell’s palsey 
D. All of the above

4. Sara Cosgrove, MD, associate hospital 
epidemiologist at Johns Hopkins in 
Baltimore, said once you reach a critical 
threshold of patients with MDROs you have 
to broaden the spectrum of antibiotics used 
for:
A. Patients with pneumonia
B. IV therapy 
C. Patients on ventilators
D. Empiric therapy

Cne/Cme Questions


