
In this issue...
The Role of Genetic 
Analysis  in Outbreak 
Containment.............................1

Important Message from the 
Chair.............................................4

Letter from the Co-Editors...5

Highlights from the 2012 
Food & Nutrition Conference 
& Expo in Philidelphia............6

Immunizations of Persons 
Living with HIV/AIDS 
(PLWHA)......................................7

Vaccinations for Adults 
Living with HIV Infection 
(Handout)...................................9

Cover your Cough
(Handout)................................10

Preventing Infection in 
Outpatient Settings 
(Handout)................................11

Research Briefs......................12

Vol. 17, No. 3 
Fall 2012

Positive 
Communication

A Quarterly Newsletter of the Infectious Diseases Nutrition Dietetic Practice Group

The Role of Genetic Analysis in Outbreak 
Containment
Cathy Butler, RD is an inpatient clinical dietitian at the Baltimore VA Medical Center, 
Baltimore, MD.

Infectious disease is an inherently 
dramatic field of medicine. We take 

precautions and modify our lifestyles 
to protect our long-term health, but the 
decline of our acute health can be set 
into motion by simple and random oc-
currences - touching an infected surface, 
breathing contaminated air, or consum-
ing tainted food. By portraying diseases 
as villains, films like Outbreak and 
Contagion stir up primal fears in a way 
typical horror movies cannot. How-
ever, in the modern age of vaccines and 
antibiotics, truly threatening diseases are 
usually relegated to Hollywood studios 
and the history books.

The drama that unfolded in 2011 at 
the Clinical Center of the U.S. National 
Institutes of Health (NIH) certainly 
read like a screenplay: a drug-resistant 
pathogen swept through the hospital 
despite rigid infection control practices. 
Belying the typical progression of noso-
comial infections, a strain of Klebsiella 
pneumoniae spread to 17 patients, killed 
six, and sent hospital researchers and 
epidemiologists scrambling to halt the 
outbreak. When geographical links were 
unable to explain the continued spread, 
the NIH investigative team turned to 
genetic sequencing to help decipher 
the pathogen and how it was spreading 
before more lives were threatened (1). 

Although those who work in acute 
and intensive care settings may be more 
familiar with bugs caused by staphy-
lococcus and enterococcus, K. pneu-
moniae infections are increasing and 

now account for 15% of gram-negative 
infections in hospital intensive care 
units (ICUs)(2). The risk level of this 
pathogen has increased as strains have 
developed resistance to carbapenem 
antibiotics, usually through a gene that 
causes the production of the enzyme 
carbapenemase (3). For this reason, 
the bacterium is usually referred to as 
Klebsiella pneumoniae carbapenemase 
(KPC). Hospital environments, with 
widespread antibiotic use, are ideal 
settings for outbreaks of drug-resistant 
bacteria. The danger of K. pneumoniae 
is augmented by its ability to asymp-
tomatically colonize human gastroin-
testinal tracts for long periods of time, 
the difficulty in detecting these “silent” 
human carriers, and the capacity for this 
pathogen to survive several hours on the 
hands of hospital personnel (4-6). 

Complicating the situation further, 
traditional methods for molecular typ-
ing, such as pulsed-field gel electropho-
resis and multi-locus sequence typing, 
are unable to provide the specific genetic 
details required to successfully track 
an outbreak, for instance, to determine 
whether a cultured K. pneumoniae 
sample matches others from an  exist-
ing outbreak or if it represents a new 
contamination from an outside source 
(7,8). Whole-genome sequencing is now 
considered to be the “gold standard” in 
the molecular typing of bacteria (9,10).
With technological advancements, this 
type of sequencing can be completed 
with quicker turnaround times, allowing 
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genomic data to be accessed during an 
outbreak to guide real-time decision-
making and infection control measures, 
rather than in retrospective analysis. In 
this case, it appears the data was avail-
able in a timeframe that allowed for 
some interventions, but not others.

The index patient was a female ad-
mitted to the NIH Clinical Center from 
an outside hospital in New York City. 
Because her colonization status was 
known on admission in mid-June, she 
was placed in enhanced contact isolation 
immediately, including strict enforce-
ment of hand hygiene, the use of gowns 
and gloves by all staff and visitors, and 
restrictions on patient activity outside of 
rooms, equipment use, and visitors. Al-
though most of her admission was spent 
in a standard acuity ward, she did spend 
two separate 24-hour periods in an ICU 
before her eventual discharge in mid-Ju-
ly. When a second case of K. pneumoni-
ae was confirmed in early August, it was 
unclear if this was a new introduction 
of the bug or if a hospital transmission 
occurred. The length of time between 
the index patient’s discharge and the 
confirmation of the second case seemed 
to support an independent introduction, 
and standard molecular typing methods 
were unable to distinguish enough detail 
in the two samples to determine an 
answer. Due to extensive patient overlap  
between wards, analyzing epidemiologic 
data alone was insufficient and was con-
sistent with myriad outbreak scenarios.

Without concrete answers, the 
outbreak continued its progression 
throughout the Clinical Center. After the 
second case was identified, throat and 
groin surveillance cultures were initi-
ated for all ICU patients on admission 
and twice weekly thereafter. During this 
time, all ICU patients were placed on 
enhanced contact precautions. Also, due 
to the possibility of silent colonization, 
patients transferred from infected wards 
to other hospital areas remained on 
enhanced contact isolation even if their 
individual cultures were negative. Four 
weeks into the outbreak, the Clinical 
Center’s microbiology department iden-
tified rectal cultures as a more sensitive 
screening method; these were added to 
the scheduled throat and groin cultures 
for high risk wards and were performed 
three times on the entire hospital popula-
tion. Throughout the outbreak, 164 cul-
tures were obtained from environmental 

surfaces in the hospital. 
Unfortunately, despite these mea-

sures, infections continued. Surveillance 
cultures identified 17 cases of K. pneu-
moniae before the outbreak was eventu-
ally stopped near the end of 2011. Ten 
of these colonized patients died, with six 
deaths being directly attributable to the 
infection. K. pneumoniae was identified 
in six sink drains and in a ventilator that 
had been extensively cleaned. After the 
fourth case was identified, more rigorous 
infection control methods were initiated, 
including cohorted ICU and non-ICU 
areas for K. pneumoniae patients. Staff 
assigned to these units - from nursing 
to physical and respiratory therapists to 
housekeeping – could only work on co-
horted units during any given shift, and 
could not provide care to non-cohorted 
patients during that same shift. Due to 
limits on feasibility, physicians could 
not be restricted to particular units and 
were allowed to care for both cohorted 
and non-cohorted patients during their 
shifts. Health care workers were as-
signed to be “monitors,” ensuring appro-
priate infection control procedures were 
followed by all hospital staff. Monitors 
were scheduled for all shifts. All ICU 
rooms were double-cleaned with bleach 
between patients, and rooms that housed 
known K. pneumoniae-positive patients 
were terminally treated with vaporized 
hydrogen peroxide by an outside com-
pany with specialized equipment.

With the assistance of the National 
Human Genome Research Institute and 
the NIH Intramural Sequencing Center, 
whole-genome sequencing of the elusive 
pathogen began. It was determined that 
the culture from the index patient’s 
urine was the original “ancestral” ver-
sion of the bacteria, with her groin and 
brocheoalveolar lavage (BAL) cultures 
showing small but consistent varia-
tions from the original genes. Her throat 
cultures also displayed small variations 
from the urine culture, but not the same 
variations seen in the BAL and groin 
samples. When all positive cultures 
from the outbreak were obtained, it was 
determined that samples from 13 of 
17 patients and the ventilator matched 
the same variations shown in the index 
patient’s BAL and groin cultures, with 
additional, but similar variations that de-
veloped over time. Three of 17 patients 
were close matches to the index patient’s 
throat cultures, and one patient seemed 
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to match the BAL and groin cultures, but 
with different additional variations than 
those observed in the 13-patient cluster.

The above genetic information was 
combined with epidemiologic data from 
a patient tracing system that determined 
geographic overlap between patients. 
Researchers found that analyzing both 
sets of data together provided markedly 
more relevant information than study-
ing either type of data alone. From this 
merged pool of data, it was possible to 
construct a likely map of transmission. 
Due to the long length of silent coloni-
zation possible with K. pneumoniae, the 
possibility that cultures may be incor-
rect, and overlap of patients between 
wards, personnel, and equipment, a 
complex set of links was identified. 

The combined data seemed to prove 
that the entire outbreak could be traced 
to the index patient and more specifi-
cally, at least two different sites on her 
body. The three separate patient clusters 
support that three separate transmis-
sion events occurred. The role of silent 
colonization in blurring timeframes was 
observed; genetic variation shows that 
patient one infected patient three, who 
then passed that version of the patho-
gen onto patient two, who manifested 
as positive earlier than patient three. 
Additionally, genetic links were discov-
ered where no patient overlap occurred, 
opening the possibility for undetected 
carrier patients who passed along the 
bug without ever becoming symptomatic 
themselves. Interestingly, the two pa-
tients whom the authors found most sus-
picious to have been carriers based on 
geographical overlap were both found 
to be negative by hospital-wide rectal 
cultures. However, if this information 
had been obtained in real-time, those 
patients suspected to be carriers could 
have been placed on enhanced isolation, 
or undergone more detailed screening. 
At least one patient was infected by a 
ventilator that remained contaminated 
after thorough and appropriate cleaning, 
suggesting that decontamination should 
be verified prior to the re-use of equip-
ment in future outbreaks of this bug. 
Researchers were also able to identify 
resistance to colistin antibiotics that 
developed independently in all three 
patient clusters throughout the outbreak, 
showing how quickly clinically signifi-
cant mutations can occur. Again, with 
genetic sequencing emerging as a timely 

method of analysis, discovery of this 
type of information could help guide 
antibiotic regimens and avoid drugs that 
are on the verge of resistance.

As technology advances, whole-
genome sequencing of bacteria has 
exciting implications for infection con-
trol. From construction of the chain of 
transmission to potential identification 
of silent carriers, information obtained 
from genetic analysis has promising 
applications to the analysis, treatment, 
and potentially even the prevention of 
infectious events. Minding that tradi-
tional typing methods would only have 
been able to identify that all samples in 
this outbreak were of the same strain, 
the data extracted from genetic sequenc-
ing and the actions taken as a result are 
particularly remarkable.

After six months with no new cases 
of K. pneumoniae, NIH confirmed 
recently that the bug claimed its seventh 
victim (11). A young boy with a genetic 
immune system disorder tested positive 
for the bacteria on routine screenings in 
July 2012. Genetic sequencing revealed 
his bacteria to be of the same strain as 
those that caused the 2011 outbreak. 
This information was used to tailor the 
most appropriate antibiotic regimen, 
including experimental drugs. Unfortu-
nately, the boy’s disease grew resistant 
to the antibiotics and he succumbed to 
the disease in September 2012. Despite 
the interventions proving unsuccessful 
in this case, it is heartening that the NIH 
team were able to complete the genetic 
analysis in a relevant timeframe that al-
lowed at least an attempt to combat this 
pathogen.  
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Important Message from the Chair

Dear IDN Members,
 

Over the past few years, the Infectious Diseases Nutrition (IDN) DPG has continued to see a downward 
trend in membership numbers.  Earlier this year a discussion was held with the Academy about the fu-
ture of IDN as a DPG, leading the IDN Executive Committee to approach the Medical Nutrition Practice 
Group (MNPG) DPG about creating an IDN sub-unit within MNPG beginning with fiscal year 2013-14.  
MNPG has agreed to the creation of this sub-unit.  A recommendation was submitted to the Academy’s 
Board of Directors (BOD) to approve the dissolution of IDN as a DPG and to approve the merger of 
IDN with MNPG as a sub-unit effective June 1, 2013.  On October 10, 2012, the BOD approved these 
recommendations.  
 
The Executive Committee of IDN is therefore announcing that effective June 1, 2013, IDN will no 
longer operate as a DPG, however the practice area will be represented as a sub-unit of MNPG.  This 
new relationship will allow IDN to more effectively focus our efforts on benefits to members, including 
communication, educational activities and networking.  Keiy Murofushi, IDN’s current chair elect, will 
serve as the chair of the new sub-unit.  
 
Your 2013-14 Academy membership renewal form will indicate that MNPG includes IDN.  The Acad-
emy will transfer your membership from IDN to MNPG ( DPG #27) for  FY 2013-14.   We encourage 
you to join MNPG for continued involvement in the IDN sub-unit, as well as the new benefits that mem-
bership in MNPG will include.  Dues for MNPG will be the same amount ($25) as they were for IDN.
 
The IDN Executive Committee looks forward to our continued working relationship under MNPG.  If 
you have any questions please contact either myself at lmatulat@gmail.com or Keiy Murofushi at nutri-
tionk@gmail.com.

Sincerely,
Linnea Matulat
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Co-Editors’ Letter

Dear IDN Members,

Changing leaves, crisp air, sniffles, and coughs are all telltale signs that flu season is upon us. In this 
issue of Positive Communication we are focusing on infection control. Our feature article details mea-
sures taken to control a recent outbreak of Klebsiella pneumoniae at the Clinical Center of the National 
Institutes of Health in Bethesda, MD. It highlights the importance of technologies such as genetic 
sequencing for identifying and controlling the spread of disease and comprehensive infection control 
policies set forth by institutions.

We recognize that many of you work in outpatient or community settings, and even in patients’ homes 
where policies for infection control may not be as rigorous and are more difficult to implement. We have 
included some key points from the Centers for Disease Control and Prevention’s guidelines for infection 
control in outpatient settings, published in 2011 as well as a printable cough etiquette sign. We also want 
to encourage you to speak up for comprehensive policies to identify and prevent the spread of infections 
where you work. Immunization is an important part of infection control, as a recent outbreak of menin-
gitis among gay HIV-positive men reminded us in New York City. We have included some background 
and guidelines on immunization for people living with HIV/AIDS which you and your patients may find 
useful.

There are some big changes ahead for the IDN DPG. Nevertheless, we had a small delegation from the 
executive committee present at FNCE in Philadelphia. Sarah Robertson, treasurer of the IDN DPG has 
shared with us some highlights from her experiences there. 
As aways, we want to hear from you! Feel free to contact us at the email addresses below with any com-
ments or suggestions for newsletter content.

Happy reading!

Naima Sullivan, MS, RD, CDN
naima.sullivan@gmail.com

Lillian Pinault, MS, RD
lfpinault@gmail.com
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Highlights from the 2012 Food and Nutrition Conference and 
Expo in Philadelphia.
Sarah Robertson, RD, CDN is the Treasurer of the Infectious Diseases Nutrition DPG

This year, the Food and Nutrition Conference and Expo 
(FNCE) took place at the Pennsylvania Convention Center in 
Philadelphia, Pennsylvania. Keiy Muforishi, Linnea Matu-
lat and I had a very productive, interactive and informative 
weekend. We all came home with brains full of nutrition 
knowledge, an absurd amount of bags filled with goodies 
from the Expo, and a renewed sense of optimism for next 
year.

FNCE is always a spectacularly festive and busy event – this 
year was no exception. Signs were strewn on the street lamps 
in downtown Philadelphia, welcoming dietitians from all 
across the country. Thousands of dietitians bustled around the 
streets, toting their purple FNCE bags on their way to events. 

As always, there were so many interesting lectures and semi-
nars—it was very difficult to decide which ones to attend. One lecture, entitled “From Discovery to the Fork: Get Ready for 
Nutritional Genomics” was especially interesting. The speaker had a lot of exciting things to tell us about new discoveries in 
the human genome project. He explained that genetic testing is analogous to the weather forecast: having the genetic profile 
associated with disease risk does not mean that you will or won’t get the disease. It’s a percent chance – not an absolute. 
While there are many companies that offer genetic testing, he cautioned that we recognize the limitations. Some genetic tests 
give different answers for the same DNA sample. In short, while very exciting, genetic testing for nutrition therapy is not yet 
ready for prime time. There were also very informative lectures on omega 6 fatty acids and inflammation, motivational inter-
viewing, artificial sweeteners, high fructose corn syrup and many, many more.

For the board members that attended FNCE this year, it was somewhat sad and wistful, as it was our last year at FNCE as a 
DPG. Thankfully, we will be joining the Medical Nutrition Dietetic Practice Group as a sub-unit. We are very excited about 
the opportunity to work with this DPG, as this collaboration will give us more opportunities to do things we have previously 
been unable to do – such as webinars.

In fact, the Medical Nutrition DPG already has a glucose intolerance subunit.  This subunit had an event at FNCE about glu-
ten, which Linnea and I attended. This lecture was as educational as it was entertaining. Two doctors debated the topic: is a 
gluten free diet medically warranted or just a fad? A gluten-free meal was served and the doctors – who were at times almost 
overly facetious – were careful to acknowledge the severity of a condition like Celiac Disease, but also the potential for this 
gluten-free diet to become overhyped and adapted in situations where it is not warranted.

The member showcase was a lot of fun. We were happy to see some of our members there! Many people asked about a mem-
ber reception – which, unfortunately, due to low membership numbers and our budget, we were unable to do this year. By the 
end of the weekend, however, any sadness we had previously felt had waned, as board members discussed some ideas and 
brainstormed things we hope to accomplish as a subunit.  While we will no longer be our own independent DPG, we are still 
an entity. And we are hopeful that this transition will be beneficial to members. By collaborating with another practice group, 
we can learn more, potentially do more, and in turn teach medical nutrition members about infectious diseases and nutrition.

We hope to see everyone in Houston next year! 
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Immunization of Persons Living with HIV/AIDS (PLWHA)
June Pierre-Louis, PhD, MPH, CDN

The author worked with the New York State Department of Health Immunization Program in 2007.  She currently works with the New 
York State AIDS Institute. Contact: junepierrelouis@yahoo.com  

Immunizations are often considered 
alongside with nutrition as health 
promotion interventions.  Vaccina-

tions used to be primarily targeted to 
children.  Today, there are more and 
more immunizations recommended for 
the adult population.  In 2012 the Immu-
nization Action Coalition, a non-profit 
organization that disseminates informa-
tion on immunization to health profes-
sionals, published an updated list of 
vaccination recommendations for HIV 
positive men and women (see Table) (1). 

Some vaccines are specifically rec-
ommended for People Living with HIV/
AIDS (PLWHA), including the hepatitis 
B, pneumococcal, and influenza (flu) 
immunizations. PLWHA are at higher 
risk for hepatitis B, as well as pneumo-
coccal infections.  Hepatitis B infec-
tion is an established cause of chronic 
hepatitis, cirrhosis, and liver cancer.  
Hepatitis B vaccination consists of three 
spaced doses.  Pneumococcal disease is 
caused by the bacterium Streptococcus 
pneumoniae, and is a common cause of 
pneumonia.  Clinical features are abrupt 
onset of symptoms, including fever, 
shaking chills, chest pain, cough, and 
shortness of breath (2).  PLWHA should 
receive two different pneumococcal 
vaccines to prevent pneumococcal infec-
tion (3). Influenza is a highly infectious 
viral illness. Because the influenza virus 
changes with time, flu vaccination is 
recommended at the beginning of flu 
season (December to March) every year 
because the subtypes of influenza viruses 
change to some extent each year (2). 
There are two types of flu vaccines:  the 
inactivated injectable vaccine and the at-
tenuated nasal spray vaccine. The nasal 
spray flu vaccine is not recommended 
for persons whose immune systems have 
been weakened (2).

Human Papillomavirus (HPV), 
tetanus, diphtheria, and pertussis vac-
cines are also safe and recommended 
for PLWHA.   HPV is the most common 
sexually transmitted infection in the 

United States although most infections 
are asymptomatic.  Clinical manifesta-
tions include anogenital warts and cervi-
cal cancer.  The HPV vaccine protects 
against four types of HPV that cause 
warts and cancer, and is currently rec-
ommended for persons under 27 years of 
age (2). A recent study published in the 
Journal of Acquired Immune Deficiency 
Syndromes, however, found that all 
sexually active HIV-infected women 
may benefit from HPV immunization; 
more than 45% of the women in this 
study population had no blood and tissue 
evidence of exposure to the high risk 
types of HPV that cause cervical cancer 
(4).  Tetanus is an acute and frequently 
fatal disease caused by a toxin produced 
by a bacterium found in the soil and 
transmitted to humans by contaminated 
wounds and injuries.  A tetanus booster 
is recommended every ten years with 
one tetanus booster replaced by one dose 
of a new vaccine called Tdap.  Tdap pro-
tects against tetanus as well as diphthe-
ria and pertussis.  Pertussis, or whooping 
cough, may lead to complications and 
can be especially severe in infants and 
young children (2). There have been 
many outbreaks of pertussis in the U.S. 
population in recent years because of in-
adequate levels of immunization against 
pertussis.      

Live attenuated vaccines, including 
measles, mumps, and rubella (MMR), 
chickenpox (varicella), and shingles 
(zoster) vaccines, are generally not 
recommended for PLWHA who have 
symptoms of HIV disease.  However, 
immunization against measles is recom-
mended for PLWHA who do not have 
symptoms of HIV, if born after 1957 
and not previously vaccinated with 
two doses of measles vaccine. Birth in 
1957 or before is generally considered 
evidence of measles immunity to both 
measles and mumps because these birth 
cohorts were universally exposed to the 
circulating viruses.  Measles is a highly 
contagious viral illness that can lead 

to complications including diarrhea, 
otitis, and pneumonia.  Two doses of 
measles vaccine are recommended for 
all children.  Rubella is an important 
infection to prevent by immunization 
because infection during pregnancy 
causes birth defects and fetal death.  Pri-
mary infection with the varicella zoster 
virus results in varicella or chickenpox; 
recurrent infection results in herpes 
zoster or shingles, a painful complica-
tion of recurrent infection. Populations 
at increased risk for complications of 
varicella include immunocompromised 
persons. Two doses of varicella vaccine 
are recommended for all children and 
adults without evidence of varicella im-
munity (2).

The importance of immunization 
was recently brought to the attention of 
the HIV community in New York by an 
outbreak of meningococcal disease af-
fecting HIV-infected men who have sex 
with men in New York City(5). Menin-
gococcal disease is caused by a Neisse-
ria meningitidis and causes meningitis, 
the most common clinical manifestation 
of the disease.  Transmission appears to 
be related to crowding.  (This is not to 
be confused with the fungal meningitis 
outbreak due to tainted medications used 
for back pain recently reported in the na-
tional media.)  Four new cases occurred 
during the month of September 2012.  
Of the 13 total cases reported since 
2010, eight were HIV-infected patients. 
Four have died; three were HIV-infected 
(6).  The Centers for Disease Control 
guidelines for the general population are 
to vaccinate 19-to-21-year-old first-year 
college students living in residence halls 
if never vaccinated or vaccinated before 
the age of 16.  If at risk for contracting 
the disease, an HIV-infected individual 
may be vaccinated.  

For further information on all the 
above vaccinations, patients should refer 
to the Vaccine Information Statement 
on each vaccine and immunization.  The 
Vaccine Information Statements,
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patients should refer to the Vaccine 
Information Statement on each vaccine 
and immunization.  The Vaccine Infor-
mation Statements, available in English 
and many other languages spoken in the 
United States, are written by the Centers 
for Disease Control and Prevention and 
are available on the Immunization Ac-
tion Coalition website (www.immunize.
org).   

*See page 9 for handout.
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Stop the spread of germs that can make you and others sick!

You may be asked to put on 
a facemask to protect others.

If you don’t have a tissue, cough or 
sneeze into your upper sleeve or 
elbow, not your hands.

Wash hands often with soap and 
warm water for 20 seconds. 
If soap and water are not 
available, use an alcohol-based 
hand rub.

Cover your mouth and nose with a 
tissue when you cough or sneeze.
Put your used tissue in the 
waste basket.

CS208322
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PREVENTING INFECTION 
IN OUTPATIENT SETTINGS 

HAND HYGIENE 
 

Use an alcohol-based hand rub: 
 Before touching a patient, even if gloves will 

be worn 
 Before exiting patient care areas after touch-

ing the patient or the patient’s immediate 
environment 

 After contact with blood, body fluids or ex-
cretions, or wound dressings 

 If hands will be moving from a contaminated 
body site to a clean body site during patient 
care 

 After glove removal 
 
Wash with soap and water: 
 When hands are visibly soiled 
 After caring for patients with known or sus-

pected infections 

RESPIRATORY HYGIENE & 
COUGH ETIQUETTE 

 
If you have a cough or respiratory infection: 
 Cover your mouth/nose when coughing or 

sneezing 
 Use and dispose of tissues 
 Perform hand hygiene after hands have been 

in contact with respiratory secretions 
 
Facilities should: 
 Post signs to remind others to practice cough 

etiquette 
 Provide tissues and no-touch receptacles for 

disposal of tissues 
 Provide alcohol-based hand rub in waiting 

areas, offices, and patient care areas 
 Offer masks to coughing patients and other 

symptomatic persons 

ENVIRONMENTAL 
CLEANING 

 
Establish policies and procedures for routine 
environmental cleaning 
 
Surfaces in proximity to patients and those that 
are frequently touched should be routinely 
cleaned and disinfected 
 
Select EPA-registered disinfectants or deter-
gents with label claims for use in healthcare set-
tings 

PROTECTIVE EQUIPMENT 
 
Facilities should provide access to: 
 Gloves 
 Gowns 
 Mouth, nose, and eye protection 
 
Use protective equipment for potential contact with 
body fluids, mucous membranes, non-intact skin, or 
contaminated equipment 
 
Do not reuse protective equipment 
 
Always perform hand hygiene after using equipment 

Sometimes nutrition assessments require that we take a hands-on approach with our patients. 
Whether taking anthropometric measurements, conducting a tactile physical exam, or sharing your 
office space, here are some steps you can take to protect yourself and your patients. 

Does your facility have an infection control policy? Review the CDC’s guide to infection control 
in out-patient settings at: http://www.cdc.gov/HAI/settings/outpatient/outpatient-care-gl-standared-
precautions.html  
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Research Briefs
Antibiotics and Antibiotic Resistance

FDA aims to curb farm use of antibiotics. Kuehn B. JAMA.2012;307(21):2244-2245.
Antibiotic resistance is a growing threat to human health, and mounting evidence suggests that widespread use of antibiot-
ics in livestock directly contributes to resistant strains of bacteria. The FDA has issued new voluntary guidelines to phase 
out the use of antibiotics for animal growth promotion. The new guidelines also call for veterinarian oversight of antibiotic 
use. While some debate the efficacy of guidelines that are voluntary and do not specifically define appropriate preventive use 
of antibiotics, others point out the benefits of quicker implementation than would be achieved through more stringent legal 
restrictions.

Healthcare costs of methicillin resistant Staphylococcus aureus and Pseudomonas aeruginosa infections in veterans: role of 
vitamin D deficiency. Youssef D, Bailey B, El-Abbassi A, Vannoy M, Manning T, Moorman J, Peiris A. Eur J Clin Microbiol 
Infect Dis. 2012;31(3):281-286.
This retrospective study investigated whether healthcare costs of patients with methicillin resistant Staphylococcus aureus 
(MRSA) or Pseudomonas aeruginosa (P. aeruginosa) were influenced by vitamin D status. Participants included all patients 
from 6 southeastern Veterans Affairs hospitals with a diagnosis of either infection from 2000-2008 who also had recent docu-
mented vitamin D levels; the resultant sample size was 58. Healthcare costs for 1 year following diagnosis were estimated; 
information on length of stay and service utilization was also evaluated. Vitamin D status was treated as a dichotomous 
variable (deficient or not deficient, with a cut-off of 20 ng/mL). The prevalence of vitamin D deficiency was not significantly 
different between the 2 groups (MRSA and P. aeruginosa); thus, statistical analyses were run for the combined group. Signifi-
cantly higher overall healthcare costs and service utilization were observed for vitamin D deficient patients, though there was 
no significant difference in frequency of hospitalization or length of stay. This was driven by a difference in inpatient costs, as 
vitamin D status was not associated with significantly higher or lower outpatient costs. The results of this study suggest that 
vitamin D deficiency is a contributing factor in the increased healthcare costs associated with these two antibiotic-resistant in-
fections. The authors point out that the small sample size of the study is largely due to a lack of vitamin D testing within this 
population--only 1% of patients diagnosed with MRSA or P. aeruginosa had current vitamin levels documented. The authors 
recommend more consistent evaluation (and treatment, when necessary) of vitamin D status for this patient population.

Hepatitis C 

Vitamin B12 supplementation improves rates of sustained viral response in patients chronically infected with hepatitis 
C virus. Rocco A, Compare D, Esposito C, Di Spirito A, Barbato A, Strazzullo P, Nardone G. Gut. 2012. Doi:10.1136/
gutjnl-2012-302344.
Roughly half of individuals infected with HCV genotype 1 do not fully clear the infection (or relapse) with standard antiviral 
therapy. As vitamin B12 is known to inhibit HCV replication in vitro, this open-label pilot study sought to examine whether 
B12 supplementation would enhance efficacy of antiviral therapy in vivo. Ninety-four patients with chronic HCV infection 
naïve to antiviral therapy were prospectively enrolled and randomized to either standard care (pegylated interferon α plus 
ribavirin) or standard care plus vitamin B12 supplementation (5000 μg intramuscular injection every 4 weeks). There was no 
statistical difference in rapid viral response between the treatment groups; however, the group receiving vitamin B12 supple-
mentation exhibited significantly higher rates of complete early viral response and sustained viral response. Although this is 
a pilot study and did not include a placebo group, it suggests that vitamin B12 supplementation may be useful in improving 
treatment outcomes for individuals with HCV.

Vitamin D improves viral response in hepatitis C genotype 2-3 naïve patients. Nimer A, Mouch A. World J Gastroenterol. 
2012;18(8):800-805.
This was an intent-to-treat prospective randomized study which sought to evaluate whether vitamin D supplementation 
affected viral response in HCV genotype 2-3 naïve patients. 50 participants were randomized to receive either pegylated α 
–interferon-2a and oral ribavirin (standard treatment group), or the same treatment plus 2000 IU’s of vitamin D3 (vitamin D 
treatment group) for 24 weeks. At baseline, 20% of the treatment group and 30% of the control group had severe vitamin D 
deficiency (< 12 ng/mL). At 24 weeks post-treatment, 95% of the vitamin D group and 77% of the standard treatment group 
had achieved sustained virological response (SVR). Logistic regression analysis showed that both vitamin D supplementation 
(supplementation or no supplementation) and baseline serum vitamin D levels (>15 ng/mL or < 15ng/mL) as independent 
predictors of viral response. This study’s result supports routine testing of vitamin D status for HCV patients and suggests 
that the addition of vitamin D supplementation to standard treatment improves viral response.
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HIV/AIDS

Effect of high-dose vs standard-dose multivitamin supplementation at the initiation of HAART on HIV disease progres-
sion and mortality in Tanzania. Isanaka S, Mugusi F, Hawkins C, Spiegelman D, Okuma M, Aboud S, Guerino C, Fawzi W. 
JAMA. 2012;308(15):1535-1544.
Previous research has demonstrated that high-dose multivitamin supplementation can reduce HIV-related morbidity and mor-
tality in individuals not receiving HAART. This study sought to test whether individuals receiving HAART derive the same 
benefit. This randomized, double-blind trial took place in Tanzania. 3418 participants received either high-dose or standard 
dosage of vitamin B complex, vitamin C and vitamin E for at least 24 months. The use of standard dose supplements instead 
of placebo was designed to allow for generalization of results to developed countries where multivitamin use is common. 
Primary outcome measures were HIV disease progression (per the WHO’s standard HIV disease staging end points) or death 
from any cause. Median follow-up length was only 15 months, as the study had to be stopped early due to increased alanine 
transaminase (ALT) levels observed in patients on the higher dose of supplements. Based on analysis of data obtained prior 
to discontinuation of the study, high-dose multivitamin supplementation did not influence HIV progression or risk of death 
when compared to standard dose multivitamin supplementation, and may have increased ALT levels. 

The effect of a 12-week course of omega-3 polyunsaturated fatty acids on lipid parameters in hypertriglyceridemic adult HIV-
infected patients undergoing HAART: a randomized, placebo-controlled pilot trial. Peters B, Wierzbicki A, Moyle G, Nair D, 
Brockmeyer N. Clin Ther. 2012;34(1):67-76.
This pilot study tested the effect of a PUFA supplement on hypertriglyceridemia in HIV-positive patients already on dietary 
therapy and either niacin or a fibrate therapy. 48 mostly male HIV positive patients from 5 centers in Germany and the 
United Kingdom were randomized to receive either a daily 4g PUFA supplement (460mg DHA/380mg EPA) or placebo for 
12 weeks. All participants were advised to continue the low-cholesterol diet recommended as nutrition therapy. The primary 
endpoint was mean fasting plasma triglycerides, and other lipid parameters were measured as well. A significant difference 
between groups was observed (1.75 mmol/L median reduction for PUFA group vs 0.41 mmol/L increase for placebo group). 
The treatment group also had a reduction in VLDL-C, and an increase in LDL-C, though it is possible that the increase in 
LDL-C may reflect an increase in particle size rather than particle number. In conclusion, this study demonstrates the efficacy 
of omega-3 PUFA supplementation for HAART-associated hypertriglyceridemia, but in a small and relatively homogenous 
patient population.

Vaccination

Obesity is associated with impaired immune response to influenza vaccination in humans. Sheridan P, Paich H, Handy J, 
Karlsson E, Hudgens M, Sammon A, Holland L, Weir S, Noah T, Beck M. Int J Obes. 2012;36(8):1072-1077.
The obesity epidemic is known to increase the public health burden in multiple ways due to the variety of associated co-
morbidities; however, obesity was not widely recognized as an independent risk factor for increased influenza morbidity and 
mortality until the pH1N1 influenza pandemic. Sheridan et al began this ongoing prospective observational study to investi-
gate the immune response to influenza vaccination in healthy individuals of varying weight status. The antibody and cellular 
responses to vaccination were evaluated at one month and 12 months post vaccination. A positive correlation between BMI 
and antibody response was observed at one month; however, 12 month data showed a positive correlation between increased 
BMI and decreases in antibody titer. This implies that despite an adequate initial antibody response to vaccination, obese 
individuals may derive less protection against infection throughout the flu season than normal weight individuals. To test 
the cellular response to vaccination, 12 month data also included ex vivo exposure of peripheral blood mononuclear cells 
(PBMCs) to live vaccine strain virus. PBMCs from obese participants exhibited decreased CD8+ T-cell activation, suggesting 
that vaccine-elicited protection by this mechanism was also decreased in obese individuals.

Safety of live, attenuated oral vaccines in HIV-infected Zambian adults: oral vaccines in HIV. Banda R, Yambayamba V, 
Lalusha B, Sinkala E, Kapulu M, Kelly P. Vaccine. 2012;30(38):5656-5660.
Current recommendations advise against the use of live vaccines in individuals with HIV, eliminating a means of protection 
against diarrhea-causing pathogens such as rotavirus in a particularly susceptible population. This study tested the safety 
of live, attenuated oral vaccines against rotavirus, typhoid and enterotoxigenic Escherichia coli in HIV positive adults. 100 
participants from the Misisi cohort in Zambia (18-60 y/o adults with and without HIV disease) were randomly chosen to 
receive one of the 3 vaccines or to receive no vaccine. 47 of these participants either received a second vaccine (different 
from their first) or acted as a control a year later. Gastrointestinal (GI) symptoms were reported weekly for a month follow-
ing vaccination, and those that received the rotavirus vaccine underwent enteroscopy for jejuna biopsy collection to look for 
markers of intestinal inflammation. No difference in GI symptoms or diarrhea episodes w/in 7 days of the last vaccine dose 
were reported for the HIV positive versus HIV negative participants. Looking at data for 1 month post vaccination, HIV posi-
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tive individuals experienced more frequent diarrhea episodes, though all episodes reported were mild and transient. Evidence 
of intestinal inflammation in response to vaccination was not found for either group. This study suggests that the benefits of 
using live, attenuated vaccines in HIV positive adults may outweigh potential adverse effects, but more research is warranted, 
particularly before their use in children.

Cold and Flu

25-hydroxyvitamin D deficiency, exacerbation frequency and human rhinovirus exacerbations in chronic obstructive pulmo-
nary disease. Quint J, Donaldson G, Wassef N, Hurst J, Thomas M, Wedzicha J. BMC Pulm Med. 2012; doi: 10.1186/1471-
2466-12-28
The study participants consisted of 97 COPD patients from the London COPD cohort. Participants completed respiratory 
symptom diaries from April 2006 through March 2009. Patients with at least 3 COPD exacerbations per year were defined 
as “frequent exacerbators.” Sputum samples were collected and 25-hydroxyvitamin D levels checked for each exacerbation. 
The investigators also looked for 3 specific known vitamin D receptor (VDR) polymorphisms to see if these correlated with 
frequency of exacerbation. There was no difference in vitamin D status for frequent vs. infrequent exacerbators for either 
summer or winter samples. There was no correlation between detection of human rhinovirus (HRV) in sputum samples and 
vitamin D status at time of exacerbation, nor was there an association between having any of the VDR polymorphisms and 
frequency of exacerbation. In conclusion, this study did not support an association between vitamin D status and frequency of 
COPD exacerbation or susceptibility to HRV.

Supplementation with aged garlic extract improves both NK and γδ-T cell function and reduces the severity of cold and flu 
symptoms: a randomized, double-blind placebo-controlled nutrition intervention. Nantz M, Rowe C, Muller C, Creasy R, 
Stanilka J, Percival S. Clinical Nutrition. 2012;31(3):337-344.
Garlic contains multiple bioactive compounds previously shown to influence γδ-T cell proliferation; however, it was previ-
ously unknown whether the effect on this type of immune cell persists in garlic that has been aged. This randomized, double-
blind study compared an intervention of 2.56g of aged garlic extract (AGE) powder to placebo capsules, with the primary 
outcome of ex vivoproliferation of γδ-T cell and NK cells after supplementation for 45 days. There was a twofold increase in 
NK cell proliferation for the AGE group compared to placebo at 45 days, and an 8-fold increase in γδ-T cell proliferation for 
the AGE group over the same time period. Both differences were statistically significant. As a secondary outcome, cold and 
flu symptom diaries were kept over a 90 day period during supplementation of AGE of placebo. Cold and flu incidence was 
not significantly different between groups at 90 days; however, illness diaries suggested the AGE group had reduced sever-
ity of illness. This study suggests increased proliferation of specific types of immune cells as a possible mechanism by which 
supplementation with AGE powder may reduce the severity of cold and flu symptoms.


