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•Proven symptomatic relief 1
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NICU Is Ideal Setting for Parental Flu Vaccination
B Y  E R I K  L . G O L D M A N

Contributing Writer

O L D G R E E N W I C H ,  C O N N .  —  The
neonatal intensive care unit is an ideal set-
ting for delivering the trivalent influenza
vaccine to parents of high-risk infants, Dr.
Shetal Shah said at a meeting of the East-
ern Society for Pediatric Research 

Flu vaccination rates among U.S. adults
remain very low. Even among high-risk
adult populations such as the elderly or
health care workers, full immunization
rates run between 25% and 33%. Influen-
za is a very common and growing prob-
lem among infants in the NICU setting;
the babies pick up the virus from adult
caretakers. There has been a 10% increase
in flu-related hospitalizations among vul-
nerable infants, said Dr. Shah of the
Neonatal Intensive Care Unit at New York
University, New York.

“If adults need to be immunized in or-
der to protect their children, but they’re

not getting the
vaccines, we
need to look at
the reasons
why,” he said.
While vaccine
shortages have
played a role,
by far the most
common rea-
son for failure
to receive the
shots is incon-
venience. Busy
parents are pre-
occupied with
so many other
concerns that

obtaining flu shots tends to fall to the bot-
tom of the priority pile.

“Last year, we surveyed the parents of
our NICU patients, and the flu vaccine rate
was only around 33%. More than half who
were not immunized cited inconvenience
as the main reason.” This prompted Dr.
Shah and his colleagues to consider mak-
ing the shots available right in the NICU.

“It really is an ideal setting for this type
of intervention. For one, we’re dealing
with the highest risk babies with the great-
est need for protection. Most NICUs, like
ours, are adopting a family-centered care
model that actively engages the parents in
the care of their babies. We have very lib-
eral visiting hours at NYU: Parents can be
in the NICU with their children for 22 out
of every 24 hours. And we’re open at
times when other clinics or care delivery
settings are closed,” he said.

Additionally, the NICU may be one of
the few places to reach fathers. In general,
men are far less likely than women to get
regular medical checkups, and they tend to
avoid physicians, hospitals, and clinics.
“The ob.gyn. community is doing a much
better job of getting the flu shots to
women than the pediatric or family prac-
tice communities,” Dr. Shah said at the
meeting, cosponsored by the Children’s
Hospital of Philadelphia. In part, this has
to do with the success of prenatal care pro-
grams, which seldom reach the fathers.

The NYU NICU team undertook a pi-

lot project to provide trivalent flu vaccines
for all NICU parents from November 2005
to March 2006. As part of the admission
process, staff told parents that it was now
possible to get the flu vaccine, free of
charge, right there in the NICU, and tried
to get the parents to consent prior to de-
livery or soon thereafter. They also post-
ed signs right on the babies’ warmers, stat-
ing that the hospital strongly
recommended that parents obtain the
shot. They also posted reminders in com-

mon areas and breast-feeding rooms.
During the 4-month period, the NYU

staff admitted 273 parents of 158 babies.
They were able to counsel 220 about the
importance of immunization, and actual-
ly gave shots to 157 (71%). Fifty-two (24%)
of the parents counseled had already been
immunized, and 11 (5%) refused.

Of those vaccinated in the NICU, 61%
got their shots within 2 days after their ba-
bies were admitted. “We got to most of
them within 72 hours, and after that, it

tended to drop off.” They also were most
successful with parents of babies who were
less than 28-32 weeks’ gestational age at de-
livery. Dr. Shah attributed this to the much
longer lengths of stay for this extremely
premature subgroup.

Most of the parents accepted the im-
portance of getting the shots, and Dr. Shah
noted something of a peer-pressure effect.
“People bond in the NICU with other peo-
ple going through the same ordeal. So if
one couple went for the shots, the others
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Influenza is a
very common and
growing problem
among infants in
the NICU setting;
the babies pick
up the virus from
adult caretakers,
who fail to get
the shot because
of inconvenience.
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BRIEF SUMMARY

Rx only.
FOR TOPICAL USE ONLY.
NOT FOR OPHTHALMIC, ORAL, OR INTRAVAGINAL USE.

INDICATIONS AND USAGE
VUSION Ointment is indicated for the adjunctive treatment of diaper dermatitis only when complicated
by documented candidiasis (microscopic evidence of pseudohyphae and/or budding yeast), in immuno-
competent pediatric patients 4 weeks and older. A positive fungal culture for Candida albicans is not
adequate evidence of candidal infection since colonization with C albicans can result in a positive 
culture. The presence of candidal infection should be established by microscopic evaluation prior to 
initiating treatment.

VUSION Ointment should be used as part of a treatment regimen that includes measures directed at the
underlying diaper dermatitis, including gentle cleansing of the diaper area and frequent diaper changes.

VUSION Ointment should not be used as a substitute for frequent diaper changes. VUSION Ointment
should not be used to prevent the occurrence of diaper dermatitis, since preventative use may result
in the development of drug resistance.

CONTRAINDICATIONS
VUSION Ointment is contraindicated in those patients with a history of sensitivity reactions to any of its
components. It should be discontinued if hypersensitivity is noted.

PRECAUTIONS
General: If irritation occurs or if the disease worsens, use of the medication should be discontinued,
and the health care provider should be contacted. For external use only. VUSION Ointment is for 
topical use only, and not for ophthalmic, oral or intravaginal use.

The safety and efficacy of VUSION Ointment has not been demonstrated in immunocompromised
patients, or in infants less than 4 weeks of age (premature or term).

The safety and efficacy of VUSION Ointment have not been evaluated in incontinent adult patients.
VUSION Ointment should not be used to prevent the occurrence of diaper dermatitis, such as in an
adult institutional setting, since preventative use may result in the development of drug resistance.
Information for Patients: Patients using VUSION Ointment should receive the following information and
instructions: (See Patient Package Insert)

1. VUSION Ointment is to be used only for diaper dermatitis that is complicated by documented 
candidiasis (i.e. documented by microscopic testing).

2. VUSION Ointment should not be used as a substitute for frequent diaper changes.
3. VUSION Ointment should not be used to prevent diaper dermatitis.
4. VUSION Ointment should not be used long term.
5. VUSION Ointment is to be used only as directed by the health care provider.
6. VUSION Ointment is for external use only. It is not to be used orally, intravaginally, or for the eyes.
7. Gently cleanse the diaper area with lukewarm water or a very mild soap and pat the area dry with a

soft towel before applying VUSION Ointment.
8. Gently apply VUSION Ointment to the diaper area with the fingertips after each diaper change. Do

not rub VUSION Ointment into the skin as this may cause additional irritation.
9. Thoroughly wash hands after applying VUSION Ointment.
10. Treatment should be continued for 7 days, even if there is improvement. Do not use VUSION

Ointment for longer than 7 days. If symptoms have not improved by day 7, see your health care
provider.

11. VUSION Ointment should not be used on children for whom it is not prescribed.

Drug Interactions: Drug-drug interaction studies were not conducted. Although women who take a 
warfarin anticoagulant and use a miconazole intravaginal cream or suppository may be at risk for devel-
oping an increased prothrombin time, international normalized ratio (INR) and bleeding, the potential
for this interaction to occur between warfarin and VUSION Ointment is unknown.

Carcinogenesis, Mutagenesis, Impairment of fertility: Studies to evaluate the carcinogenic potential
of VUSION Ointment in animals have not been performed.

Miconazole nitrate was negative in a bacterial reverse mutation test, a chromosome aberration test in
mice, and micronucleus assays in mice and rats.

Miconazole nitrate had no adverse effect on fertility in a study in rats at oral doses of up to 
320 mg/kg/day, which is 89 times the maximum possible topical exposure of caregivers, assuming
100% absorption.

Pregnancy Category C:
There are no adequate and well-controlled studies of VUSION Ointment in pregnant women. Miconazole
nitrate administration has been shown to result in prolonged gestation and decreased numbers of live
young in rats and in increased number of resorptions and decreased number of live young in rabbits 
at oral doses of 100 mg/kg/day and 80 mg/kg/day, which are 28 and 45 times the maximum possible
topical exposure of caregivers, respectively, assuming 100% absorption.

Pregnant women should exercise appropriate precautions when administering the product.

Nursing Mothers: Safety and efficacy of the product have not been established in nursing mothers. It
is not known if the active components of VUSION Ointment may be present in milk. Nursing mothers
should exercise appropriate precautions when administering the product.

Pediatric Use: Efficacy was not demonstrated in infants less than 4 weeks of age. Use in infants below
the age of 4 weeks is not recommended. Safety and efficacy have not been established in very-low-
birth-weight infants.

VUSION Ointment should not be used to prevent diaper dermatitis.

The safety of VUSION Ointment when used for longer than 7 days is not known.

Geriatric Use: Clinical studies of VUSION Ointment did not include any subjects aged 65 and over.
Safety and effectiveness in a geriatric population have not been evaluated.

ADVERSE REACTIONS
A total of 835 infants and young children were evaluated in the clinical development program. Of 
418 subjects in the VUSION Ointment group, 58 (14%) reported one or more adverse events. Of 
417 subjects in the zinc oxide/white petrolatum control group, 85 (20%) reported one or more adverse
events. Adverse events that occurred at a rate of �1% for subjects who were treated with VUSION were
approximately the same in type and frequency as for subjects who were treated with zinc oxide/white
petrolatum ointment.

The potential for dermal toxicity of VUSION Ointment formulation was investigated in healthy adult 
volunteers in four topical safety studies. These studies were conducted to assess the potential for 
contact phototoxicity, photoallergy, sensitization, and cumulative irritation potential. Phototesting was
conducted with UV-A only. Results indicated that VUSION Ointment did not induce a contact dermal
phototoxic response, contact dermal photoallergic response, or contact dermal sensitization in adult
subjects. In addition, VUSION Ointment did not show any evidence of cumulative irritation potential in
adult subjects.

OVERDOSAGE
VUSION Ointment is intended for topical use only. Young children are at risk for accidentally ingesting
VUSION Ointment. A health care provider or poison control center should be contacted in the event of
accidental ingestion.

Keep out of reach of children.
For additional information, please call toll free 1-866-440-5508.
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*Vusion™ Ointment is indicated for the adjunctive treatment of diaper dermatitis only when complicated
by documented candidiasis (microscopic evidence of pseudohyphae and/or budding yeast) in
immunocompetent pediatric patients 4 weeks and older. A positive fungal culture for C albicans is not
adequate evidence of candidal infection since colonization with C albicans can result in a positive
culture. The presence of candidal infection should be established by microscopic evaluation prior to
initiating treatment.
Vusion™ Ointment should be used as part of a treatment regimen that includes measures directed at
the underlying diaper dermatitis, including gentle cleansing of the diaper area and frequent diaper
changes. 

Vusion™ Ointment should not be used as a substitute
for frequent diaper changes. Vusion™ Ointment should
not be used to prevent the occurrence of diaper
dermatitis, since preventative use may result in the
development of drug resistance.
The safety of Vusion™ Ointment when 
used for longer than 7 days is not known.
Vusion™ Ointment should not be used 
in cases of known hypersensitivity to 
any of its components, in which case
treatment should be discontinued.
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they had connected with often followed.”
Despite the usually frantic pace of ac-

tivity in the NICU, the staff took the flu
shot endeavor quite seriously and man-
aged to find the time to talk often with the
parents. “We kept track of who was and
who was not getting the shots, and we
would talk to the ones who had not—to
see if they had any questions or concerns
that we could address.”

Among the 11 who refused the vaccine,
5 stated that they simply did not believe in
immunization, and 2 said they feared that
the shots might induce autism. Others
cited religious objections or a reluctance
to add anything else to whatever medical

care they were already receiving. One cit-
ed an allergy to eggs, which is a legitimate
concern since the vaccine contains some
egg proteins.

Overall, the NYU NICU-based flu shot
program was highly successful. Dr. Shah
and colleagues are hoping to do a follow-
up to see if the program had any impact
on the rate of influenza among the
neonates. He cautioned, however, that the
sample size may be too small to support
any definitive conclusion.

This pilot program did, however, prove
that flu shots can be effectively distributed
in the NICU setting to parents who for a
variety of reasons had not previously got-

ten immunized. The program created
very little additional strain on NICU physi-
cians or nursing staff.

“Administration of the trivalent vaccine
is very possible in a busy NICU, and im-
plementation markedly increased compli-
ance with recommendations aimed at pro-
tecting high-risk neonates,” Dr. Shah told
conference participants. “There will al-
ways be a small subset of parents who will
refuse, no matter what. But we can get to
many parents who are willing to take the
shots.” He added that this type of program
is highly replicable and could be quickly
implemented in any family-centered
NICU. ■

Influenza Often
Missed as a
Clinical Dx

B Y  J O H N  R . B E L L

Associate  Editor

In a prospective analysis of data from
children who had laboratory-confirmed
influenza, researchers found that most

influenza cases were not recognized clini-
cally, and the resulting symptoms were
treated on an outpatient basis far more of-
ten than through inpatient care.

Dr. Katherine A. Poehling of Vanderbilt
University, Nashville, Tenn., and her col-
leagues reported data from the New Vac-
cine Surveillance Network, organized by
the Centers for Disease Control and Pre-
vention, in which they observed hospital-
izations and pediatric clinic visits resulting
from acute respiratory illness or fever in
children younger than 5 years who were liv-
ing in one of three U.S. counties during
2000-2004 (N. Engl. J. Med. 2006;355:31-40).

They found that among the outpatient
population of 1,668 children, 16% (267
children) tested positive for influenza,
compared with less than 6% (160 chil-
dren) of the 2,797 in the inpatient group.
However, discharge diagnoses identified
influenza in only 17% of outpatients and
28% of hospitalized patients with labora-
tory-confirmed influenza.

Outpatient care was overwhelmingly
predominant in the study cohort. During
the 4-year study period, the average hos-
pitalization rate for all included age groups
was 1 per 1,000 children, and outpatient
treatment rates for each group (younger
than 6 months, 6 months to 1 year old, and
1-2 years old) were 10, 100, and 250 times
higher than the rates of hospitalizations,
respectively.

Moreover, the investigators found that
laboratory-confirmed flu infections ac-
counted for more than 10% of weekly
clinic visits for acute respiratory tract in-
fection or fever during the 2002-2003 flu
season and more than 19% of such visits
during the 2003-2004 season. In the emer-
gency department, laboratory-confirmed
flu infections accounted for nearly 6% of
weekly visits for acute respiratory tract in-
fection or fever in 2002-2003 and 29% of
such visits in 2003-2004.

“Much of this influenza disease burden
may be prevented through vaccination,”
the researchers wrote. Influenza vaccina-
tion for all children aged 6-23 months was
recommended beginning in 2004.

Notably, younger patients had greater in-
fluenza incidence. In the hospitalized pa-
tients, 80% were younger than 2 years and
49% were younger than 6 months. In the
outpatient group, 47% were younger than
2 years, and 7% were younger than 6
months.

In an accompanying editorial, Dr. W.
Paul Glezen of Baylor College of Medi-
cine, Houston, observed that uninsured
families, who compose almost one-fifth of
the U.S. population, were underrepre-
sented in the study, which might have
contributed to artificially low hospitaliza-
tion rates in the study (N. Engl. J. Med.
2006;355:79-81). ■


