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Prediction Tool for Lyme Meningitis Validated
B Y  D O U G  B R U N K

Clinical features that separate
Lyme meningitis from other
causes of aseptic meningitis in

children include longer duration of
headache, the presence of cranial nerve
palsies, and cerebrospinal fluid
mononuclear cell predominance,
results from a single-center study
in Rhode Island demonstrated.

Those are key findings from a
validation study of a clinical pre-
diction model developed in 2006 to
help clinicians distinguish Lyme
meningitis from other causes of
aseptic meningitis in children. It marks
the first time the model has been
prospectively evaluated in children living
in a Lyme-endemic region of the Unit-
ed States.

The study “validates what clinicians
have thought with regard to Lyme dis-
ease, that is, we can use acute clinical pre-
sentations to help differentiate Lyme
meningitis from other causes of aseptic
meningitis,” Dr. Sharon Nachman of the

department of pediatrics at the State
University of New York at Stony Brook
wrote in a commentary about the work
(Pediatrics 2009;123:1408).

The original prediction model applied
in the analysis is a logistic-regression
model that uses history, physical, and lab-

oratory findings to predict Lyme menin-
gitis (LM) in children; the model was de-
veloped by researchers led by Dr. Robert
A. Avery of the department of pedi-
atrics at Jefferson Medical College,
Philadelphia (Pediatrics 2006;117:e1-7).

To prospectively validate this model,
investigators led by Dr. Aris C. Garro of
the division of pediatric emergency med-
icine at Rhode Island Hospital, Provi-
dence, studied 50 children aged 2-18 years

who presented to Hasbro Children’s Hos-
pital in Providence with a lumbar punc-
ture for meningitis that showed a cere-
brospinal fluid white blood cell count of
more than 8 cells/mcL. Cases of definite
LM were defined as cerebrospinal fluid
pleocystosis with positive Lyme serology

confirmed by immunoblot or ery-
thema migrans rash. Cases of pos-
sible LM were defined as cere-
brospinal fluid pleocytosis with
positive cerebrospinal fluid Lyme
antibody.

The researchers applied the orig-
inal prediction model to their co-
hort. They also used 10% incre-

ments of calculated probability of LM to
determine sensitivity, specificity, and like-
lihood ratios for definite and possible
LM (Pediatrics 2009;123:e829-34).

The mean age was 10 years, 60% were
boys, and 78% were white. Fourteen had
definite LM, 6 had possible LM, and 30
had aseptic meningitis.

Probability percentage ranges were
used to categorize risk. Calculated prob-
abilities of less than 10% resulted in a

100% negative predictive value (low risk,
with a negative likelihood ratio of 0.006);
calculated probabilities of 10%-50%
placed patients into an intermediate-risk
group; and calculated probabilities of
greater than 50% placed patients into a
high-risk group, with a positive likeli-
hood ratio of 100.

If a child had less than 7 days of
headache, less than 70% mononuclear
cells, and no cranial nerve 7 palsy or oth-
er cranial neuropathy, the probability of
LM was always less than 10%. “We pro-
pose this ‘Rule of 7’s’ as an easily re-
membered set of criteria that clinicians
may be able to use to identify patients at
low risk of LM,” they wrote. “Future
studies should evaluate this rule before it
can be adopted into clinical practice.”

The chief use of the clinical prediction
model “is to limit unnecessary use of
parenteral antibiotics in patients pre-
senting with meningitis during peak en-
teroviral and [Lyme disease] seasons. 

Funding was provided by the Univer-
sity Emergency Medicine Foundation at
Rhode Island Hospital. ■

Knowledge Gaps Wide
On MMRV Vaccine

B Y  D E N I S E  N A P O L I

B A LT I M O R E —  In a sur-
vey, just 26% of family physi-
cians, compared with 71%
of pediatricians, were aware
of the known link between
febrile seizure and the com-
bination measles, mumps,
rubella, and varicella vaccine
in children aged 12-15
months.

Moreover, 18% of family
physicians, versus 65% of pe-
diatricians, were aware that
the Centers for Disease Con-
trol and Prevention’s Advi-
sory Committee on Immu-
nization Practices (ACIP)
had withdrawn its prefer-
ence for the combination
vaccine in this population in
February 2008, based on the
increased seizure risk.

The MMRV vaccine, man-
ufactured by Merck, was li-
censed in the United States in
2005, with an initial dose rec-
ommended at 12-15 months
of age, and a second dose at
4-6 years. Postlicensure stud-
ies from 2007 showed that
the risk for febrile seizures 5-
12 days post vaccination was
roughly twofold greater in
children who had received
the combination vaccine,
compared with children who
had received the MMR and
varicella (MMR+V) vaccines
separately.

The findings, presented by
Dr. Christina Suh in a late-
breaking abstract session at
the annual meeting of the
Pediatric Academic Soci-
eties, are based on a random
sample of physicians in the
American Academy of Fam-
ily Physicians and the Amer-
ican Academy of Pediatrics
membership databases. The
survey was conducted via
regular mail and over the In-
ternet between October
2008 and January 2009. A to-
tal of 321 pediatricians and
299 family medicine physi-
cians responded. 

Dr. Suh, of the depart-
ment of pediatrics at the Uni-
versity of Colorado, Denver,
and colleagues, found that
43% of family physicians and
74% of pediatricians had of-
fered the MMRV combina-
tion vaccine in the past 2
years to patients aged 12-15
months.

After being apprised of the
risk data, 21% of pediatri-
cians and 9% of family physi-
cians indicated that they
would give the combination
MMRV to a healthy 12- to 15-
month-old; 38% of pediatri-
cians and 20% of family
physicians would give the
combination vaccine to a
healthy 4- to 6-year-old.

The investigators disclosed
no conflicts of interest. ■

Internet-Based Free Chlamydia Tests
Net High Rate of Positive Results 

B Y  B E T S Y  B AT E S

L O S A N G E L E S —  Free home
swab test kits requested via the
Internet have detected hundreds
of cases of chlamydia, gonorrhea,
and Trichomonas using a simple
online recruitment strategy that
was so effective that it is now be-
ing extended to several states.

The novel “I Want the Kit” pro-
gram was devised by Johns Hop-
kins University researchers in
2004, alerting young women to
facts about chlamydia and other
sexually transmitted diseases, and
offering kits with prepaid postage
to allow for confidential testing.

Word went out via radio, mag-
azine, and newspaper advertise-
ments in Baltimore initially, but
soon Internet traffic began to
dominate responses.

“Our original objective was to
reach out to teens who might
have issues with fear and privacy
going to a clinic,” Dr. Charlotte
A. Gaydos said at the annual
meeting of the Society for Ado-
lescent Medicine, where she pre-
sented interim study results.

Nearly 5,000 kits have been re-
quested to date, 97% through the
study’s site, www.iwantthekit.org.

About one-third of the kits
were returned with vaginal swab
samples collected at home, with
positive chlamydia results in 10%
and positive gonorrhea tests in
1%, said Dr. Gaydos, of the uni-
versity.

Trichomonas testing was added
in 2006 and has resulted in a de-
tection rate of 12% in 1,032 re-
turned samples.

Dr. Gaydos reported that more
than 98% of women said the in-
structions for collection were
easy, 97% said the collection itself
was easy, and 92% said they
would use an Internet-based pro-
gram again for STD testing.

After someone requests a kit, it
arrives at her home in a plain en-
velope, listing as the return ad-
dress only the street address of
the project in Baltimore. The
packet contains detailed instruc-
tions, the test swab, and return
packaging—including postage.

“I’m reaching out to the 14-
year-old who has no money for
postage and is not going to tell
her mother she’s sexually active,”
said Dr. Gaydos.

Completed samples can be
dropped off in any mailbox and
are tested by nucleic acid ampli-
fication tests for all three STDs.
The test method has been found
in previous research to be highly
accurate—and even more so with
self-collected vaginal swabs than
with urine specimens.

Positive test results are fol-
lowed up by referrals to free
treatment clinics close to the ado-
lescents’ or women’s homes.

Beyond identifying cases of
sexually transmitted infections
that might not otherwise have
been detected, the researchers

were able to obtain demograph-
ic and sexual information from
women who responded.

A few 14-year-olds participated
but none were positive for chlamy-
dia. However, more than one-
quarter of all respondents were
aged 15-19 years, and they had the
highest prevalence for chlamydia
of any age group, at 15%.

About one-third of the re-
spondents were aged 20-24 years.
In this group, the prevalence rate
was 11%. Somewhat surprising
to researchers was the high rate
of participation among women
25-29 years (18% of respondents,
with a prevalence rate of 7%)
and those over 30 years (22% of
the respondents, with a preva-
lence rate of 1%).

The researchers found a high
rate of sexual risk among women
participating in the study, with
55% reporting a history of an
STD, 59% reporting more than
one sex partner in the previous 90
days, 39% reporting a new partner
in the previous 90 days, more than
half reporting drinking before sex,
31% reporting anal sex, and 23%
reporting a history of forced sex.

Every state receives Centers
for Disease Control and Preven-
tion funding for free STD testing
through the CDC Infertility Pre-
vention Program, she said.

Dr. Gaydos disclosed that Gen-
Probe, Inc. of San Diego provid-
ed free diagnostic kits for the
study. ■

The study validates the idea that ‘we
can use acute clinical presentations to
help differentiate Lyme meningitis from
other causes of aseptic meningitis.’




