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In this edition of MDAdvisor, like
its predecessors, we are fortunate
to have assembled papers written
by important healthcare leaders
in various fields. We believe that
this issue will serve our audience
well in providing important and

up-to-date information to those who strive to
provide the best care possible to our patients. 

For this Spring issue, we bring you a
timely article by Dr. Matthew Levison, former
Head of Infectious Diseases at Drexel University
College of Medicine, on tick-borne diseases
other than Lyme disease in New Jersey. He
warns that babesiosis and human granulocytic
anaplasmosis are transmitted by the same tick
species that carries Lyme disease. Concurrent
infections of Lyme disease, babesiosis, and
human granulocytic anaplasmosis are possible,
and New Jersey physicians must be aware of
these relatively new kinds of infections and
how they interact. Additionally, Dr. Margaret
Humphreys provides us with a history of
mosquito-borne diseases in New Jersey.

In our “Point of View” article, Assembly-
woman Charlotte Vandervalk argues the case
for her bill #260, which would permit religious,

medical, and conscientious exemptions from currently
mandatory immunizations in New Jersey. Eighteen states
have such exemptions currently in place, and the
Assemblywoman argues that “we must find a way to
identify children who are at risk for an adverse event
before they are immunized.” Readers are encouraged to
write a “Letter to the Editor” if they disagree.

Finally, herein we highlight the recipients of the
Edward J. Ill Awards for 2009. Each recipient agreed to write
a brief response to a question we posed concerning his
or her life’s work, and the answers are incredibly interesting.
We are proud of this issue, and commend it to you.

Sincerely, 

Henry H. Sherk, MD
Editor-in-Chief

As we enter the Spring
season, we continue to
focus on the most pressing
issue for New Jersey and
the nation – the recent
downturn in the economy.
In our recent unscientific

web poll, we attempted to find out how the
economy was impacting physician practices in
New Jersey.

Interestingly, there was a fairly even split
between physicians who reported that their
practice was about the same as before the
recent recession and physicians who were
experiencing slight declines in patient visits and
revenue. Almost half (46 percent) of the physicians
reported that patient visit cancellations and ‘no
shows’ were remaining about the same, while 36
percent reported that they had increased
anywhere from 1 to 24 percent. Most alarming
perhaps was the response to the third question,
where 48 percent of physicians reported that

they had noticed patients delaying routine care (physicals
and screenings) because the patients cannot afford their
copays. On the other hand, one physician commented that
he had many patients who were stocking up on medications
and getting lab work done in anticipation of being laid off.
Other physicians indicated that elective procedures and
cosmetic surgeries have decreased considerably.

We will continue to solicit your thoughts on a new topic
each quarter through our web polls, which can be found at
www.MDAdvantageonline.com under the heading “What’s
In Your Head?” I hope that you will participate in the
upcoming survey, which will focus on issues impacting
New Jersey’s practice environment. I look forward to
hearing from you.

Sincerely,

Patricia A. Costante
Chairman & CEO
MDAdvantage Insurance Company of New Jersey
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A LEADING PROVIDER OF MEDICAL PROFESSIONAL LIABILITY INSURANCE IN NEW JERSEY
Two Princess Road, Suite 2 • Lawrenceville, NJ 08648 • 888-355-5551 • www.MDAdvantageonline.com

STRAIGHT FROM THE TOP:
Straight talk about medical professional liability insurance 
with Patricia Costante, Chairman & CEO of MDAdvantage.

Q: With the recent turmoil and volatility in the market, what is the current financial 
position of your company?
We realize that our financial strength and stability has a direct impact on the
security and peace of mind of our insureds. MDAdvantage does not invest in equities,
and has always been committed to investing prudently to protect policyholders from
the impact of a volatile market, reserving responsibly and maintaining strict under-
writing guidelines. We have added more than $10 million dollars to policyholders’
surplus each year for the last four years, and we are confident that MDAdvantage is
financially prepared to handle all known and future claims. 

You say that your company is available 24/7? What does that mean to me?
We are dedicated to keeping our physicians safe 24/7, it’s that simple. We are
available to help you each and every day of the year, at any hour. Our claim 
professionals live and work in the same communities that you do. They understand 
the New Jersey medical and legal environments, are available to attend depositions
and trials, and are always ready to provide advice and guidance through the entire 
claims process.

There are a lot of medical professional liability insurance companies out there. How can I 
be sure I’m getting the best value from you?
Easy, just compare! We make it a point to listen to our insureds. Our website 
was recently redesigned with direct input from our physicians. In response to 
their needs, we offer flexible coverage and payment options, complimentary 
CME-accredited seminars and workshops, e-learning courses, on-site 
practice assessments and more. But don’t take my word for it, ask your 
friends and colleagues who are insured by us.

I’ve thought about switching to you guys, but isn’t it costly and complicated?
Not at all. There is no buy-in and no up-front costs to switch to our 
company. Plus, our rates are very competitive and our customer service 
is second to none. Ask your broker for more details.

Have a question or comment about medical professional liability insurance 
in New Jersey?
Get your answer STRAIGHT FROM THE TOP. E-mail PATRICIA COSTANTE 
directly at Costante@mdanj.com. 

A:

Q:
A:

Q:
A:

Q:
A:
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Dear Editor:
As an obstetrician/gynecologist in northern Bergen

County, I read with great interest “A Healthy Start for New
Jersey’s Women and Babies” by Commissioner Heather
Howard in the Winter 2009 issue of MDAdvisor. Why New
Jersey – with an abundance of high-quality hospitals and a
collection of respected academic medical centers – ranks
so low in the percentage of women with early prenatal care
remains a mystery to me. Not mysterious, however, is the
direct correlation between late registration for prenatal
care and increased risk of untoward pregnancy outcome.
Increasing the number of women registering for early pre-
natal care would clearly result in a demonstrable decrease
in maternal and perinatal morbidity and mortality.

I commend Commissioner Howard on her laudable
efforts to address and rectify this critical problem. Central
to any practical resolution is improving access to prenatal
care. Unfortunately, the current economic downturn will no
doubt increase the number of women without adequate
health insurance, making such access more difficult. Further
compounding this problem is the dramatic decrease in
locally available, quality healthcare caused by the steady
stream of hospital closures throughout the state. On this
last point, Commissioner Howard can hopefully marshal the
powerful resources of her department – and of the state
government as a whole – to reverse this dangerous trend.

Paul M. Dicker, MD, FACOG
Paul M. Dicker, MD, FACOG
The Center for Women’s Health, Westwood, NJ
An Affiliate of Lifeline Medical Associates 

2 MDADVISOR | SPRING 2009 MDADVISOR 3

1 LETTERS FROM THE EDITOR-IN-CHIEF AND THE MDADVANTAGE CHAIRMAN & CEO 

4 THE OTHER TICK-BORNE DISEASES IN NEW JERSEY: 
BABESIOSIS AND HUMAN GRANULOCYTIC ANAPLASMOSIS
| By Matthew E. Levison, MD

12 IMMUNIZATIONS: PROTECTING AN AT-RISK POPULATION
| By Assemblywoman Charlotte Vandervalk

16 CLIMATE CHANGE AND MOSQUITO-BORNE DISEASE: 
A HISTORICAL PERSPECTIVE 
| By Margaret Humphreys, MD, PhD

22 PERSPECTIVES ON HEALTHCARE FROM THE 
2009 EDWARD J. ILL EXCELLENCE IN MEDICINE HONOREES
| Edited by Janet S. Puro, MPH, MBA

29 A PRESCRIPTION FOR A CHILD’S HEALTH: TESTING FOR LEAD POISONING
| By Ronald K. Chen, New Jersey Public Advocate

34 CREATING A PARTNERSHIP FOR CHANGE TO ALLEVIATE NEW JERSEY’S 
CHRONIC BLOOD SHORTAGE
| By Commissioner Heather Howard

38 NAVIGATING HEALTH INFORMATION ON THE INTERNET 
| By Steve Adubato, PhD

MDADVISOR
A Journal for the New Jersey Medical Community

PUBLISHER

PATRICIA A. COSTANTE, FACHE
Chairman & CEO
MDAdvantage Insurance Company of New Jersey

PUBLISHING & BUSINESS STAFF

CATHERINE E. WILLIAMS
Senior Vice President 
MDAdvantage Insurance Company of New Jersey

JANET S. PURO
Assistant Vice President 
MDAdvantage Insurance Company of New Jersey

THERESA DIGERONIMO
Copy Editor

MORBELLI RUSSO & PARTNERS 
ADVERTISING INC.

EDITORIAL BOARD

HENRY H. SHERK, MD, Editor-in-Chief
PAUL J. HIRSCH, MD, Deputy Editor
STEVE ADUBATO, PhD 
PETE CAMMARANO
STUART D. COOK, MD 
GERALD N. GROB, PhD
JEREMY S. HIRSCH, MPAP
JOHN ZEN JACKSON, Esq.
JOHN MORRIS, CMPE

PUBLISHED BY MDADVANTAGE 
INSURANCE COMPANY OF NEW JERSEY
Two Princess Road, Suite Two, 
Lawrenceville, NJ 08648
www.MDAdvantageonline.com
Phone: 888-355-5551 • Fax: 609-896-8150
Editor@MDAdvisorNJ.com

Material published in MDAdvisor represents only the
opinions of the authors and does not reflect those of the
editors, MDAdvantage Holdings, Inc., MDAdvantage
Insurance Company of New Jersey and any affiliated
companies (all as “MDAdvantage”), their directors, officers
or employees or the institutions with which the author is
affiliated. Furthermore, no express or implied warranty or
any representation of suitability of this published material is
made by the editors, MDAdvantage, their directors, officers
or employees or institutions affiliated with the authors.

The appearance of advertising in MDAdvisor is not a
guarantee or endorsement of the product or service of the
advertiser by MDAdvantage. If MDAdvantage ever endors-
es a product or program, that will be expressly noted. 

Letters to the editor are subject to editing and abridgment. 

MDAdvisor (ISSN: 1937-0660) is published by
MDAdvantage Insurance Company of New Jersey
(“MDAdvantage”). Printed in the USA. Subscription price:
$48 per year; $14 single copy. Copyright © 2009 by
MDAdvantage. POSTMASTER: Send address changes
to MDAdvantage Insurance Company of New Jersey,
Two Princess Road, Suite Two, Lawrenceville, NJ 08648.

For advertising opportunities, please contact
MDAdvantage at 888-355-5551. 

LE
TT

ER
S 

TO
 T

H
E 

ED
IT

O
R

SP
RI

N
G

 2
0

09
 –

 C
O

N
TE

N
TS

WWHHAATT’’SS  IINN  YYOOUURR  HHEEAADD??
Is there a relationship between patient outcomes

and the downturn in the economy? 

Are you having trouble recruiting physicians to NJ?

Have you seen an increase in physicians leaving
traditional private practice?

We want to know!

Please take a minute to fill out a 3-question multiple-choice 
survey that can be found at www.MDAdvantageonline.com.
We will report the results in the next issue of MDAdvisor.
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Healthcare practitioners in New Jersey are keenly aware
of the presence of ticks in this region and of the health
problems ticks can cause. But Lyme disease, with its tell-tale
symptoms, is not the only concern for physicians in New
Jersey. Because the pathogen Borrelia burgdorferi shares
a common arthropod vector with Babesia microti and

Anaplasma phagocytophilum, they may be concurrently
transmitted during a tick bite; therefore, it is imperative
that healthcare practitioners become familiar with each of
these pathogens and their manifestations.

Ticks are bloodsucking arthropods, and their bite can
transmit from other animals a variety of infectious diseases
– the so-called tick-borne zoonoses. Pathogens that can be
transmitted include Gram-negative bacilli, spirochetes,
rickettsiae, protozoans and viruses; a bite of a tick can also
transmit neurotoxins found in the tick’s saliva that cause
an ascending paralysis (see Table 1). Both hard ticks (such as
Dermacentor andersoni, the Rocky Mountain wood tick;
Dermacentor variabilis, the American dog tick; Amblyomma
americanum, the Lone Star tick;
and Ixodes scapularis, the black-
legged deer tick) and soft ticks
(Ornithodoros spp.) can be vec-
tors. In the United States, soft
ticks of the genus Ornithodoros,
which feast on a victim’s blood
for only short periods (less than
one hour), can transmit relapsing
fever within minutes.1 Hard ticks,
which engorge with blood only
after having been attached for 24
to 48 hours, take several days to
accomplish their mischief. 

In the United States, Borrelia
burgdorferi (the cause of Lyme
disease), Anaplasma phagocy-
tophilum (the cause of human
granulocytic anaplasmosis, or HGA)
and Babesia microti (the cause of

babesiosis) share a common arthropod vector, I. scapularis.
This tick, along with the white-footed or “deer” mouse (Per-
omyscus leucopus), maintains these pathogens in nature.
Humans are accidental hosts. The diseases these microor-
ganisms cause have a common geographic distribution in
the northeastern and upper-midwest United States, where

this particular tick is commonly found; patients ill with any
one of the diseases transmitted by I. scapularismay also be
concurrently infected with the other diseases transmitted by
this same vector. For example, up to 53 percent of patients
with babesiosis have been reported to have serologic evi-
dence of Lyme disease,4 and 6 to 21 percent of patients with
anaplasmosis have serologic evidence of Lyme disease or
babesiosis,5 although the frequency of co-infection varies
with geographic location. 

In contrast, the usual tick vector for Ehrlichia chaffeensis
(the cause of ehrlichiosis) is Amblyomma americanum, the
Lone Star tick, which, along with the white-tailed deer, maintains
Ehrlichia chaffeensis in nature, and as a result, ehrlichiosis is

Disease Pathogen Tick 

Lyme disease Borrelia burgdorferi Ixodes scapularis, I. pacificus 

Human granulocytic
anaplasmosis

Anaplasma phagocytophilum Ixodes scapularis, I. pacificus 

Babesiosis Babesia microti Ixodes scapularis, I. pacificus

Human monocytotropic 
ehrlichiosis

Ehrlichia chaffeensis
Amblyomma americanum, 
and Dermacentor variabilis

Relapsing fever Borrelia spp. Ornithodoros spp.

Rocky Mountain spotted fever Rickettsia rickettsii
Dermacentor andersoni 
and Dermacentor variabilis

Colorado tick fever
2

Colorado tick fever virus Dermacentor andersoni 

Tularemia Francisella tularensis Dermacentor variabilis, Amblyomma

Southern tick-associated rash
illness (STARI)

3 Unknown Amblyomma americanum

Tick paralysis 
Dermacentor andersoni 
and Dermacentor variabilis

TABLE 1: NORTH AMERICAN TICK-BORNE DISEASES

By Matthew E. Levison, MD

“Ticks are bloodsucking arthropods, and their bite can transmit from other animals 
a variety of infectious diseases – the so-called tick-borne zoonoses.”
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transmit neurotoxins found in the tick’s saliva that cause
an ascending paralysis (see Table 1). Both hard ticks (such as
Dermacentor andersoni, the Rocky Mountain wood tick;
Dermacentor variabilis, the American dog tick; Amblyomma
americanum, the Lone Star tick;
and Ixodes scapularis, the black-
legged deer tick) and soft ticks
(Ornithodoros spp.) can be vec-
tors. In the United States, soft
ticks of the genus Ornithodoros,
which feast on a victim’s blood
for only short periods (less than
one hour), can transmit relapsing
fever within minutes.1 Hard ticks,
which engorge with blood only
after having been attached for 24
to 48 hours, take several days to
accomplish their mischief. 

In the United States, Borrelia
burgdorferi (the cause of Lyme
disease), Anaplasma phagocy-
tophilum (the cause of human
granulocytic anaplasmosis, or HGA)
and Babesia microti (the cause of

babesiosis) share a common arthropod vector, I. scapularis.
This tick, along with the white-footed or “deer” mouse (Per-
omyscus leucopus), maintains these pathogens in nature.
Humans are accidental hosts. The diseases these microor-
ganisms cause have a common geographic distribution in
the northeastern and upper-midwest United States, where

this particular tick is commonly found; patients ill with any
one of the diseases transmitted by I. scapularismay also be
concurrently infected with the other diseases transmitted by
this same vector. For example, up to 53 percent of patients
with babesiosis have been reported to have serologic evi-
dence of Lyme disease,4 and 6 to 21 percent of patients with
anaplasmosis have serologic evidence of Lyme disease or
babesiosis,5 although the frequency of co-infection varies
with geographic location. 

In contrast, the usual tick vector for Ehrlichia chaffeensis
(the cause of ehrlichiosis) is Amblyomma americanum, the
Lone Star tick, which, along with the white-tailed deer, maintains
Ehrlichia chaffeensis in nature, and as a result, ehrlichiosis is

Disease Pathogen Tick 

Lyme disease Borrelia burgdorferi Ixodes scapularis, I. pacificus 

Human granulocytic
anaplasmosis

Anaplasma phagocytophilum Ixodes scapularis, I. pacificus 

Babesiosis Babesia microti Ixodes scapularis, I. pacificus

Human monocytotropic 
ehrlichiosis

Ehrlichia chaffeensis
Amblyomma americanum, 
and Dermacentor variabilis

Relapsing fever Borrelia spp. Ornithodoros spp.

Rocky Mountain spotted fever Rickettsia rickettsii
Dermacentor andersoni 
and Dermacentor variabilis

Colorado tick fever
2

Colorado tick fever virus Dermacentor andersoni 

Tularemia Francisella tularensis Dermacentor variabilis, Amblyomma

Southern tick-associated rash
illness (STARI)

3 Unknown Amblyomma americanum

Tick paralysis 
Dermacentor andersoni 
and Dermacentor variabilis

TABLE 1: NORTH AMERICAN TICK-BORNE DISEASES

By Matthew E. Levison, MD

“Ticks are bloodsucking arthropods, and their bite can transmit from other animals 
a variety of infectious diseases – the so-called tick-borne zoonoses.”
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found mainly in southeastern and south-central U.S., where A.
americanum is commonly found. Because of different tick vec-
tors, patients with ehrlichiosis are unlikely to be co-infected
with either B. burgdorferi, A. phagocytophilum or B. microti.

The risk of developing tick-borne infections depends
in part upon the density of ticks, the animal reservoirs in a
particular geographic location, the prevalence of infected
ticks in the region (see Table 2), the season of the year and,
with hard ticks, the duration that the tick is attached to the
skin before the tick is removed. 

The nymph stage of I. scapularis is primarily responsible
for transmission of B. burgdorferi, A. phagocytophilum or
B. microti. The nymph is less than 3 mm long, even when fully
engorged with blood. Because of the nymph’s small size,

the bite of a nymph might not be noticed, and consequently,
the tick might not be removed before disease transmission
occurs. Indeed, patients frequently do not recall a tick bite.
Nymphs typically feed more actively in May and June,
resulting in a peak of clinical illness in July.4, 6

It is this prevalence of B. microti and A. phagocytophilum
in the New Jersey area, along with the fact that they may be
transmitted concurrently with B. burgdorferi, that makes it
vital for all healthcare practitioners to become familiar with the
clinical manifestations of the diseases that B. microti and A.
phagocytophilum cause, the tests used
to ascertain a diagnosis and the sug-
gested therapies for management.*

BABESIOSIS
Babesia are intraerythrocytic pro-

tozoan parasites. Only a few of the
more than 100 species of Babesia cause
disease in humans. B. microti commonly
causes babesiosis in New England
(particularly in coastal areas and on
islands), New York, New Jersey, Min-
nesota and Wisconsin. Two Babesia
variants, which are morphologically

identical to B. microti, have been described in Washington
state12 and California (WA1-type and related parasites) and
Missouri (MOI).13 In Europe, B. divergens is the major
pathogen (the reservoir of B. divergens is cattle and the
vector, I. ricinus). There is no evidence of transmission
of Babesia between humans via biting ticks. However,
transmission has occurred through infected blood
transfusions.14

Several hundred cases of babesiosis have been
reported in the U.S. over the last four decades.15 Babesiosis
is endemic in New Jersey, where the risk for its acquisition
is widely distributed.16

Clinical Presentation of Babesiosis. 

Infection with B. microti is
often asymptomatic. Symptomatic
patients with B. microti infection
may present with non-specific flu-
like symptoms, such as fatigue,
fever, sweating, chills and general-
ized myalgias, following an incubation period of one to
four weeks.17 Splenomegaly and hepatomegaly may be
present. Unlike early Lyme disease, in which flu-like
symptoms are usually accompanied by a characteristic
skin rash (erythema migrans) at the site of the tick bite, in
babesiosis the rash is absent. Laboratory studies may
reveal a hemolytic anemia, thrombocytopenia, possibly
atypical lymphocytosis, hepatitis and azotemia. Compli-
cations such as severe anemia, adult respiratory distress
syndrome, disseminated intravascular coagulation,
congestive heart failure and renal failure occur in severe
cases.4 Individuals with more severe babesiosis are often
older (usually older than 50 years) or asplenic or are

immunodeficient because of, for example, HIV
infection.

Mortality rates for babesiosis in the United
States have been less than 10 percent; deaths
are more common with delayed diagnosis, in
the elderly, among those with splenectomy18

and in those with HIV infection. Patients
with early Lyme disease, who are co-
infected with B. microti, may present
with more-severe symptoms than are
commonly observed with Lyme

disease alone, despite receiving antibiotic therapy appropri-
ate for Lyme disease, or they may have unexplained
thrombocytopenia or hemolytic anemia. Co-infection
might also be considered if, despite resolution of the
erythema migrans skin lesion, flu-like symptoms either
fail to improve or worsen.19

Diagnosis of Babesiosis. 

Clearly, babesiosis should be considered in the dif-
ferential diagnosis of patients with fever and hemolytic
anemia, particularly in the spring, summer and early fall. 

Diagnosis is generally made by means of a Giemsa- or
Wright-stained blood smear with identification of charac-
teristic intraerythrocytic ring forms, which closely resemble
Plasmodium falciparum. Rarely, pathognomonic intra-
erythrocytic tetrads (the so-called Maltese cross, formed
by binary fission of the trophozoite into four merozoites)
may be seen in stained blood smears. The percentage of
parasitized erythrocytes may vary from less than 1 percent
in mild infections to greater than 85 percent in severe
infections (especially in asplenic patients).20 Confirmatory
testing includes an expert review of blood smears, detection
of anti-Babesia antibody by immunofluorescence antibody
test (IFA) and assay for Babesia DNA by PCR (polymerase
chain reaction) amplification. PCR amplification of B.
microti can detect very low-level parasitemia. An IFA
titer of greater than 1:64 is considered positive, but may
be lower early in acute infection. A greater than four-fold

rise in titer or a single titer greater than 1:256 is
diagnostic of acute infection.
Management of Babesiosis. 

The Infectious Diseases Society of America (IDSA) has
developed treatment guidelines for babesiosis.20 The
following has been extracted from its recommendations:
Babesiosis is not specifically treated if diagnosed in asymp-
tomatic individuals, regardless of the results of serologic
examination, blood smears or PCR, because the disease is
self-limited in these patients. It is not treated in symptomatic
patients whose serum contains antibody to Babesia, but

whose blood lacks identifiable babesial parasites on smear
or babesial DNA by PCR. The IDSA recommends that
asymptomatic patients with positive babesial smears
and/or PCR should have these studies repeated, and a
course of treatment should be considered if parasitemia
persists for more than three months.

In symptomatic patients with identifiable babesial par-
asites on smear or babesial DNA by PCR, the standard
treatment is either a combination of orally administered
atovaquone, 750 mg twice daily, plus azithromycin, 500 to
1000 mg on day 1 and then 250 mg daily for 7 to 10 days21;
or oral quinine, 650 mg every six to eight hours, plus
clindamycin 300 to 600 mg intravenously every six hours or
600 mg orally every eight hours for 7 to 10 days. For
immunocompromised patients with babesiosis, higher
doses of azithromycin (600 to 1000 mg per day) may be
used. In mild-to-moderate cases, improvement is expected
within 48 hours of the commencement of treatment, and
symptoms should completely resolve within three months
after the initiation of therapy. 

In a severely ill patient, the hematocrit and percentage
of parasitized erythrocytes should be monitored daily, or
every other day, until the patient has improved and the level
of parasitemia has decreased to less than 5 percent of
erythrocytes. Some patients may have persistence of low-
grade parasitemia for months after specific antimicrobial
therapy.22 Clindamycin and quinine should be given for

A. phagocytophilum B. microti B. burgdorferi 

Westchester County, NY
7 32 – 53

Connecticut
8 12.5 – 19 

Nantucket, MA
9 9

Northwestern PA
10 1.9 61.6

Southeastern PA
10 39.8 13.1

New Jersey
11 1.9 – 17 5 – 8.4 33.6

TABLE 2: FREQUENCY (%) OF INFECTED TICKS

“The risk of developing tick-borne infections depends in part upon the density of ticks, 
the animal reservoirs in a particular geographic location, the prevalence of infected ticks in 

the region…the season of the year and, with hard ticks, the duration that the tick 
is attached to the skin before it is removed.”
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found mainly in southeastern and south-central U.S., where A.
americanum is commonly found. Because of different tick vec-
tors, patients with ehrlichiosis are unlikely to be co-infected
with either B. burgdorferi, A. phagocytophilum or B. microti.

The risk of developing tick-borne infections depends
in part upon the density of ticks, the animal reservoirs in a
particular geographic location, the prevalence of infected
ticks in the region (see Table 2), the season of the year and,
with hard ticks, the duration that the tick is attached to the
skin before the tick is removed. 

The nymph stage of I. scapularis is primarily responsible
for transmission of B. burgdorferi, A. phagocytophilum or
B. microti. The nymph is less than 3 mm long, even when fully
engorged with blood. Because of the nymph’s small size,

the bite of a nymph might not be noticed, and consequently,
the tick might not be removed before disease transmission
occurs. Indeed, patients frequently do not recall a tick bite.
Nymphs typically feed more actively in May and June,
resulting in a peak of clinical illness in July.4, 6

It is this prevalence of B. microti and A. phagocytophilum
in the New Jersey area, along with the fact that they may be
transmitted concurrently with B. burgdorferi, that makes it
vital for all healthcare practitioners to become familiar with the
clinical manifestations of the diseases that B. microti and A.
phagocytophilum cause, the tests used
to ascertain a diagnosis and the sug-
gested therapies for management.*

BABESIOSIS
Babesia are intraerythrocytic pro-

tozoan parasites. Only a few of the
more than 100 species of Babesia cause
disease in humans. B. microti commonly
causes babesiosis in New England
(particularly in coastal areas and on
islands), New York, New Jersey, Min-
nesota and Wisconsin. Two Babesia
variants, which are morphologically

identical to B. microti, have been described in Washington
state12 and California (WA1-type and related parasites) and
Missouri (MOI).13 In Europe, B. divergens is the major
pathogen (the reservoir of B. divergens is cattle and the
vector, I. ricinus). There is no evidence of transmission
of Babesia between humans via biting ticks. However,
transmission has occurred through infected blood
transfusions.14

Several hundred cases of babesiosis have been
reported in the U.S. over the last four decades.15 Babesiosis
is endemic in New Jersey, where the risk for its acquisition
is widely distributed.16

Clinical Presentation of Babesiosis. 

Infection with B. microti is
often asymptomatic. Symptomatic
patients with B. microti infection
may present with non-specific flu-
like symptoms, such as fatigue,
fever, sweating, chills and general-
ized myalgias, following an incubation period of one to
four weeks.17 Splenomegaly and hepatomegaly may be
present. Unlike early Lyme disease, in which flu-like
symptoms are usually accompanied by a characteristic
skin rash (erythema migrans) at the site of the tick bite, in
babesiosis the rash is absent. Laboratory studies may
reveal a hemolytic anemia, thrombocytopenia, possibly
atypical lymphocytosis, hepatitis and azotemia. Compli-
cations such as severe anemia, adult respiratory distress
syndrome, disseminated intravascular coagulation,
congestive heart failure and renal failure occur in severe
cases.4 Individuals with more severe babesiosis are often
older (usually older than 50 years) or asplenic or are

immunodeficient because of, for example, HIV
infection.

Mortality rates for babesiosis in the United
States have been less than 10 percent; deaths
are more common with delayed diagnosis, in
the elderly, among those with splenectomy18

and in those with HIV infection. Patients
with early Lyme disease, who are co-
infected with B. microti, may present
with more-severe symptoms than are
commonly observed with Lyme

disease alone, despite receiving antibiotic therapy appropri-
ate for Lyme disease, or they may have unexplained
thrombocytopenia or hemolytic anemia. Co-infection
might also be considered if, despite resolution of the
erythema migrans skin lesion, flu-like symptoms either
fail to improve or worsen.19

Diagnosis of Babesiosis. 

Clearly, babesiosis should be considered in the dif-
ferential diagnosis of patients with fever and hemolytic
anemia, particularly in the spring, summer and early fall. 

Diagnosis is generally made by means of a Giemsa- or
Wright-stained blood smear with identification of charac-
teristic intraerythrocytic ring forms, which closely resemble
Plasmodium falciparum. Rarely, pathognomonic intra-
erythrocytic tetrads (the so-called Maltese cross, formed
by binary fission of the trophozoite into four merozoites)
may be seen in stained blood smears. The percentage of
parasitized erythrocytes may vary from less than 1 percent
in mild infections to greater than 85 percent in severe
infections (especially in asplenic patients).20 Confirmatory
testing includes an expert review of blood smears, detection
of anti-Babesia antibody by immunofluorescence antibody
test (IFA) and assay for Babesia DNA by PCR (polymerase
chain reaction) amplification. PCR amplification of B.
microti can detect very low-level parasitemia. An IFA
titer of greater than 1:64 is considered positive, but may
be lower early in acute infection. A greater than four-fold

rise in titer or a single titer greater than 1:256 is
diagnostic of acute infection.
Management of Babesiosis. 

The Infectious Diseases Society of America (IDSA) has
developed treatment guidelines for babesiosis.20 The
following has been extracted from its recommendations:
Babesiosis is not specifically treated if diagnosed in asymp-
tomatic individuals, regardless of the results of serologic
examination, blood smears or PCR, because the disease is
self-limited in these patients. It is not treated in symptomatic
patients whose serum contains antibody to Babesia, but

whose blood lacks identifiable babesial parasites on smear
or babesial DNA by PCR. The IDSA recommends that
asymptomatic patients with positive babesial smears
and/or PCR should have these studies repeated, and a
course of treatment should be considered if parasitemia
persists for more than three months.

In symptomatic patients with identifiable babesial par-
asites on smear or babesial DNA by PCR, the standard
treatment is either a combination of orally administered
atovaquone, 750 mg twice daily, plus azithromycin, 500 to
1000 mg on day 1 and then 250 mg daily for 7 to 10 days21;
or oral quinine, 650 mg every six to eight hours, plus
clindamycin 300 to 600 mg intravenously every six hours or
600 mg orally every eight hours for 7 to 10 days. For
immunocompromised patients with babesiosis, higher
doses of azithromycin (600 to 1000 mg per day) may be
used. In mild-to-moderate cases, improvement is expected
within 48 hours of the commencement of treatment, and
symptoms should completely resolve within three months
after the initiation of therapy. 

In a severely ill patient, the hematocrit and percentage
of parasitized erythrocytes should be monitored daily, or
every other day, until the patient has improved and the level
of parasitemia has decreased to less than 5 percent of
erythrocytes. Some patients may have persistence of low-
grade parasitemia for months after specific antimicrobial
therapy.22 Clindamycin and quinine should be given for

A. phagocytophilum B. microti B. burgdorferi 

Westchester County, NY
7 32 – 53

Connecticut
8 12.5 – 19 

Nantucket, MA
9 9

Northwestern PA
10 1.9 61.6

Southeastern PA
10 39.8 13.1

New Jersey
11 1.9 – 17 5 – 8.4 33.6

TABLE 2: FREQUENCY (%) OF INFECTED TICKS

“The risk of developing tick-borne infections depends in part upon the density of ticks, 
the animal reservoirs in a particular geographic location, the prevalence of infected ticks in 
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those with severe babesiosis. In such patients, clindamycin
should be administered intravenously, rather than orally,
and exchange transfusion should be considered in severely
ill patients, particularly those with high levels of parasitemia
(e.g., greater than 10 percent), significant hemolysis or
renal, hepatic or pulmonary compromise; expert consultation
with an infectious diseases expert and a hematologist is
recommended in these patients. 

Physicians should consider the possibility of co-infection
with B. burgdorferi, or A. phagocytophilum or both in
patients with especially severe or persistent symptoms,
despite administration of appropriate anti-babesial therapy.
Patients found to have co-infection should be treated with
additional antimicrobial therapy. An underlying immunode-

ficiency (including asplenia or prior splenectomy, malignan-
cy or HIV infection) also should be considered in patients
with severe or prolonged episodes of babesiosis. 

ANAPLASMOSIS (HUMAN GRANULOCYTIC 
ANAPLASMOSIS, OR HGA)

A. phagocytophilum is a rickettsia-like microorganism,
previously referred to as Ehrlichia phagocytophila. A.
phagocytophilum is an obligate intracellular bacterium that
infects granulocyte,23 causing anaplasmosis to make a con-
nection between the pathogen and the disease. Anaplasmosis
(previously called human granulocytic ehrlichiosis) is found
primarily in the New England, north-central and Pacific
states. A. phagocytophilum appears to be transmitted by I.
scapularis in the northeastern and upper-midwest United
States, by I. pacificus in the western United States, by I. ricinus
in Europe and probably by I. persulcatus in parts of Asia.
Although reportable in New Jersey since 1995, the first case
of anaplasmosis was not reported until 1997, and about five
cases are reported annually.11 A. phagocytophilum can sur-
vive in refrigerated blood, and anaplasmosis has, in rare
cases, been transmitted through blood transfusion24 and
possibly by extensive unprotected exposure to blood from
an infected person.25

Clinical Presentation of Anaplasmosis. 

Anaplasmosis should be suspected in patients with
the acute onset of unexplained fever, chills, malaise, muscle
pain and headache, often in association with thrombocy-
topenia, leukopenia and/or increased liver enzyme levels
with a history of exposure to I. scapularis or I. pacificus
ticks within the prior three weeks.19, 23 Unlike in Lyme disease,
skin rash is absent in HGA. Half the symptomatic patients
require hospitalization, which is associated with older
age, higher neutrophil counts, lower lymphocyte counts,
anemia, the presence of morulae in leukocytes or underly-
ing immune suppression.23 Approximately 5 to 7 percent
of patients require intensive care, and at least seven
patients have died.23 Severe complications include a septic

or toxic shock-like syndrome, coagulopathy, acute res-
piratory distress syndrome, acute abdominal syndrome,
rhabdomyolysis, myocarditis, acute renal failure, hemor-
rhage, brachial plexopathy, demyelinating polyneuropathy,
cranial nerve palsies and opportunistic infections.23, 26

Diagnosis of Anaplasmosis. 

Wright stain of peripheral blood smears or buffy-coat
preparations demonstrates stained cytoplasmic inclusions,
consisting of vacuolar microcolonies of bacteria within
neutrophils in 20 to 80 percent of patients with anaplasmosis,
unlike the rarity of visualizing organisms within circulating
mononuclear cells in ehrlichiosis.19 The diagnosis of
anaplasmosis is confirmed by a four-fold increase in
antibody titer by IFA in acute and convalescent phase
serum samples, PCR amplification of Anaplasma DNA in
a clinical specimen, immunostaining of A. phagocy-
tophilum antigen in a tissue sample or isolation of A.
phagocytophilum from a clinical specimen in cell culture.27

PCR amplification of A. phagocytophilum DNA from
blood is 54 percent to 86 percent sensitive.5 A probable
diagnosis is based on finding a single positive IFA serum
antibody titer of greater than 1:64 or intracytoplasmic
morula in granulocytes in a stained smear of peripheral
blood.27

Management of Anaplasmosis. 

The Infectious Diseases Society of America and the
Centers for Disease Control have developed guidelines
for treatment of anaplasmosis.20, 28 The following has
been extracted from these recommendations. Treatment
is not recommended for asymptomatic individuals who
are seropositive for antibodies to A. phagocytophilum.
Treatment with doxycycline 100-mg twice daily orally (or
intravenously for those patients unable to take an oral
medication) for 10 days for all symptomatic patients sus-
pected of having anaplasmosis is recommended for a
minimal total course of 10 days. This treatment regimen
should be adequate therapy for patients with anaplasmosis
alone and for patients who are co-infected with B.

burgdorferi. However, this thera-
py is not effective for patients
who are co-infected with B.
microti. 

Persistence of fever for more
than 48 hours after initiation of
doxycycline treatment suggests
an alternate diagnosis or that the

patient may be co-infected with B. microti.26 Patients with
mild illness due to anaplasmosis who are not optimally
suited for doxycycline treatment because of a history of
drug allergy, age under eight years or a pregnancy, may
be treated with rifampin for 7 to 10 days using a dosage
regimen of 300 mg twice daily by mouth for adults and 10
mg/kg twice per day for children (maximum of 300 mg
per dose). Rifampin-treated patients should be closely
observed to ensure resolution of clinical and laboratory
abnormalities. Because rifampin is not effective therapy
for Lyme disease, patients co-infected with B. burgdorferi
should also be treated with amoxicillin or cefuroxime
axetil, as used for the treatment of erythema migrans. No
other antimicrobial can be recommended for the treatment
of anaplasmosis.

PREVENTION OF TICK-BORNE DISEASES
Prevention of babesiosis and anaplasmosis includes

awareness of risk and avoidance of tick bites. Ticks wait
on low-lying vegetation (such as grasses that border
forests, riverside meadows and marshlands) for a suscep-
tible host on which they can attach and feed (a process
called questing). Travelers to endemic areas should be
advised to wear protective clothing (i.e., long-sleeved

shirts, long trousers tucked into socks and closed-toe walk-
ing boots or shoes). N, N-diethyl-3-methylbenzamide- (also
called N, N-diethyl-m-toluamide or DEET) based insect
repellents should be applied to exposed skin, and the
insecticide permethrin can be applied to clothing. Following
exposure, travelers should carefully check themselves for
ticks. Any attached ticks should be removed by firmly
grasping the mouthparts or head end of the tick as close to
the skin as possible with tweezers and pulling the tick out. 

A single 200-mg dose of doxycycline for adults has
been shown to prevent Lyme disease after an I. scapularis
tick bite.29 The IDSA recommends doxycycline prophylaxis
when the tick has been attached for more than 36 hours or
is engorged with blood, or when given within 72 hours of
the time that the tick was removed or when the local preva-
lence of infection of these ticks with B. burgdorferi is
greater than 20 percent and when doxycycline is not

contraindicated.20 Infection of greater than 20 percent of
ticks with B. burgdorferi generally occurs in parts of New
England, in parts of the mid-Atlantic states and in parts of
Minnesota and Wisconsin, but not in most other locations
of the United States. Whether use of antibiotic prophylaxis
after a tick bite will reduce the incidence of anaplasmosis or
babesiosis is unknown.

CONCLUSION 
As the peak season for tick bites in New Jersey is

approaching, all of us in the healthcare community must be
alert to the symptoms of Lyme disease caused by Borrelia
burgdorferi, as well as to the possibility of concurrent trans-
mission of Babesia microti and Anaplasma phagocytophilum

“Physicians should consider the possibility of co-infection with B. burgdorferi, or 
A. phagocytophilum or both in patients with especially severe or persistent symptoms, 

despite administration of appropriate anti-babesial therapy.”

MDA-79 MDAdvisor Spring 09:Layout 1  4/1/09  10:58 AM  Page 8



MDADVISOR 98 MDADVISOR | SPRING 2009

those with severe babesiosis. In such patients, clindamycin
should be administered intravenously, rather than orally,
and exchange transfusion should be considered in severely
ill patients, particularly those with high levels of parasitemia
(e.g., greater than 10 percent), significant hemolysis or
renal, hepatic or pulmonary compromise; expert consultation
with an infectious diseases expert and a hematologist is
recommended in these patients. 

Physicians should consider the possibility of co-infection
with B. burgdorferi, or A. phagocytophilum or both in
patients with especially severe or persistent symptoms,
despite administration of appropriate anti-babesial therapy.
Patients found to have co-infection should be treated with
additional antimicrobial therapy. An underlying immunode-

ficiency (including asplenia or prior splenectomy, malignan-
cy or HIV infection) also should be considered in patients
with severe or prolonged episodes of babesiosis. 

ANAPLASMOSIS (HUMAN GRANULOCYTIC 
ANAPLASMOSIS, OR HGA)

A. phagocytophilum is a rickettsia-like microorganism,
previously referred to as Ehrlichia phagocytophila. A.
phagocytophilum is an obligate intracellular bacterium that
infects granulocyte,23 causing anaplasmosis to make a con-
nection between the pathogen and the disease. Anaplasmosis
(previously called human granulocytic ehrlichiosis) is found
primarily in the New England, north-central and Pacific
states. A. phagocytophilum appears to be transmitted by I.
scapularis in the northeastern and upper-midwest United
States, by I. pacificus in the western United States, by I. ricinus
in Europe and probably by I. persulcatus in parts of Asia.
Although reportable in New Jersey since 1995, the first case
of anaplasmosis was not reported until 1997, and about five
cases are reported annually.11 A. phagocytophilum can sur-
vive in refrigerated blood, and anaplasmosis has, in rare
cases, been transmitted through blood transfusion24 and
possibly by extensive unprotected exposure to blood from
an infected person.25

Clinical Presentation of Anaplasmosis. 

Anaplasmosis should be suspected in patients with
the acute onset of unexplained fever, chills, malaise, muscle
pain and headache, often in association with thrombocy-
topenia, leukopenia and/or increased liver enzyme levels
with a history of exposure to I. scapularis or I. pacificus
ticks within the prior three weeks.19, 23 Unlike in Lyme disease,
skin rash is absent in HGA. Half the symptomatic patients
require hospitalization, which is associated with older
age, higher neutrophil counts, lower lymphocyte counts,
anemia, the presence of morulae in leukocytes or underly-
ing immune suppression.23 Approximately 5 to 7 percent
of patients require intensive care, and at least seven
patients have died.23 Severe complications include a septic

or toxic shock-like syndrome, coagulopathy, acute res-
piratory distress syndrome, acute abdominal syndrome,
rhabdomyolysis, myocarditis, acute renal failure, hemor-
rhage, brachial plexopathy, demyelinating polyneuropathy,
cranial nerve palsies and opportunistic infections.23, 26

Diagnosis of Anaplasmosis. 

Wright stain of peripheral blood smears or buffy-coat
preparations demonstrates stained cytoplasmic inclusions,
consisting of vacuolar microcolonies of bacteria within
neutrophils in 20 to 80 percent of patients with anaplasmosis,
unlike the rarity of visualizing organisms within circulating
mononuclear cells in ehrlichiosis.19 The diagnosis of
anaplasmosis is confirmed by a four-fold increase in
antibody titer by IFA in acute and convalescent phase
serum samples, PCR amplification of Anaplasma DNA in
a clinical specimen, immunostaining of A. phagocy-
tophilum antigen in a tissue sample or isolation of A.
phagocytophilum from a clinical specimen in cell culture.27

PCR amplification of A. phagocytophilum DNA from
blood is 54 percent to 86 percent sensitive.5 A probable
diagnosis is based on finding a single positive IFA serum
antibody titer of greater than 1:64 or intracytoplasmic
morula in granulocytes in a stained smear of peripheral
blood.27

Management of Anaplasmosis. 

The Infectious Diseases Society of America and the
Centers for Disease Control have developed guidelines
for treatment of anaplasmosis.20, 28 The following has
been extracted from these recommendations. Treatment
is not recommended for asymptomatic individuals who
are seropositive for antibodies to A. phagocytophilum.
Treatment with doxycycline 100-mg twice daily orally (or
intravenously for those patients unable to take an oral
medication) for 10 days for all symptomatic patients sus-
pected of having anaplasmosis is recommended for a
minimal total course of 10 days. This treatment regimen
should be adequate therapy for patients with anaplasmosis
alone and for patients who are co-infected with B.

burgdorferi. However, this thera-
py is not effective for patients
who are co-infected with B.
microti. 

Persistence of fever for more
than 48 hours after initiation of
doxycycline treatment suggests
an alternate diagnosis or that the

patient may be co-infected with B. microti.26 Patients with
mild illness due to anaplasmosis who are not optimally
suited for doxycycline treatment because of a history of
drug allergy, age under eight years or a pregnancy, may
be treated with rifampin for 7 to 10 days using a dosage
regimen of 300 mg twice daily by mouth for adults and 10
mg/kg twice per day for children (maximum of 300 mg
per dose). Rifampin-treated patients should be closely
observed to ensure resolution of clinical and laboratory
abnormalities. Because rifampin is not effective therapy
for Lyme disease, patients co-infected with B. burgdorferi
should also be treated with amoxicillin or cefuroxime
axetil, as used for the treatment of erythema migrans. No
other antimicrobial can be recommended for the treatment
of anaplasmosis.

PREVENTION OF TICK-BORNE DISEASES
Prevention of babesiosis and anaplasmosis includes

awareness of risk and avoidance of tick bites. Ticks wait
on low-lying vegetation (such as grasses that border
forests, riverside meadows and marshlands) for a suscep-
tible host on which they can attach and feed (a process
called questing). Travelers to endemic areas should be
advised to wear protective clothing (i.e., long-sleeved

shirts, long trousers tucked into socks and closed-toe walk-
ing boots or shoes). N, N-diethyl-3-methylbenzamide- (also
called N, N-diethyl-m-toluamide or DEET) based insect
repellents should be applied to exposed skin, and the
insecticide permethrin can be applied to clothing. Following
exposure, travelers should carefully check themselves for
ticks. Any attached ticks should be removed by firmly
grasping the mouthparts or head end of the tick as close to
the skin as possible with tweezers and pulling the tick out. 

A single 200-mg dose of doxycycline for adults has
been shown to prevent Lyme disease after an I. scapularis
tick bite.29 The IDSA recommends doxycycline prophylaxis
when the tick has been attached for more than 36 hours or
is engorged with blood, or when given within 72 hours of
the time that the tick was removed or when the local preva-
lence of infection of these ticks with B. burgdorferi is
greater than 20 percent and when doxycycline is not

contraindicated.20 Infection of greater than 20 percent of
ticks with B. burgdorferi generally occurs in parts of New
England, in parts of the mid-Atlantic states and in parts of
Minnesota and Wisconsin, but not in most other locations
of the United States. Whether use of antibiotic prophylaxis
after a tick bite will reduce the incidence of anaplasmosis or
babesiosis is unknown.

CONCLUSION 
As the peak season for tick bites in New Jersey is

approaching, all of us in the healthcare community must be
alert to the symptoms of Lyme disease caused by Borrelia
burgdorferi, as well as to the possibility of concurrent trans-
mission of Babesia microti and Anaplasma phagocytophilum

“Physicians should consider the possibility of co-infection with B. burgdorferi, or 
A. phagocytophilum or both in patients with especially severe or persistent symptoms, 

despite administration of appropriate anti-babesial therapy.”
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New Jersey mandates that our school children receive more
immunizations than any other state in the U.S. Most of the
time, these immunizations are uneventful, as they are usually
administered to “healthy persons who have substantial
expectations for the safety of the vaccines.”1 However, the
doctors at the National Immunization Program, Centers for
Disease Control and Prevention (CDC) admit that “while
their benefits far outweigh their risks and costs, no vaccine
is perfectly safe.”2 The CDC also acknowledges that a certain
segment of the population is adversely affected by vacci-
nations. Yet, for New Jersey parents who fear that their child
might be in that minority population, the state offers limited
options for exemptions from the mandatory vaccination pro-
gram. It is an all-or-nothing approach that perilously ignores
the potential danger to at-risk children and their families. 

Many feel that this all-or-nothing approach is a good
thing. They feel that the safety of immunizations has been
assured by testing before licensure. However, when the at-risk
population is statistically so small, it is entirely possible that
serious adverse effects might not present themselves in
prelicensure testing. The CDC recognizes this problem and
noted in a summary of the adverse events reported to the
federal Vaccine Adverse Event Reporting System (VAERS)
that “some adverse events are unlikely to be detected in
pre-licensure clinical trials because of their low frequency,

the limited numbers of enrolled subjects and other study
limitations.”3 The CDC concluded that “adverse events
after vaccinations occur but are generally rare.”4

When VAERS was implemented in 1990, strategies were
developed to attribute certain adverse reactions to certain
vaccinations based upon the interval between the vaccine
and the reaction. “For seizures following the DTP vaccine,
events were included if they occurred within three days of
vaccination; this was to differentiate them from seizures
caused by the measles-mumps-rubella (MMR) vaccine, which
tend to occur after six days following vaccination. For
seizures following the MMR vaccine, events were included
if they occurred between 6 and 30 days of vaccination.”5

Data from surveillance studies on VAERS reporting show
that “during 1991 – 2001, reports of deaths ranged from
1.4 percent to 2.3 percent, and reports of life-threatening
illness ranged from 1.4 percent to 2.8 percent of all adverse
event reports.”6 These studies may, however, be limited
because in many cases – especially deaths – the event is
categorized as some other condition, such as sudden infant
death syndrome (SIDS), and is never reported to VAERS. 

MONETARY COMPENSATION FOR INJURIES
Because of the potential liability from these adverse reac-

tions, the federal government established a National Vaccine

Injury Compensation Program (NVICP) as a no-fault com-
pensation alternative, and the federal government holds
harmless the vaccine manufacturers, those providers who
administer vaccines and the governments that mandate
them. The NVICP compensates for specific adverse
events that can be attributable to vaccinations and, to
date (from FY1990 to 2009), has paid out $939,064,953.83
in petitioners’ award amounts. Also, to date, 994 deaths
have been reported to the NVICP.7 Acknowledged under-
reporting of vaccine-associated adverse events (VAAEs)
could indicate that far more awards could be given if all
the adverse effects cases were accurately reported. 

The Hannah Poling case is perhaps the most well-known
award given by the NVICP. It was determined that Hannah
had an underlying mitochondrial disorder that caused her
to react adversely to her vaccinations. The case was settled
out-of-court, and Hannah’s father, a neurology resident at
Johns Hopkins Hospital, noted that “there was no debate
that vaccines had risks. They’re not safe for everybody, and
one person for whom they proved unsafe happened to be
my daughter.”8 (More than 5,000 families are currently
awaiting results from a special federal vaccine court hearing
the same issue.) 

The World Health Organization agrees with Poling’s
observation regarding the inherent risk of vaccines for
some children and has noted that “it is incontestable
that a small number of individuals are harmed by vac-
cines…what is known with certainty about the causality
and pathogenesis of VAAEs is quite limited.”9

Herein is the dilemma. We do not know what causes
these severe reactions in this limited, at-risk
population. Just who are these people for
whom vaccines will not be safe? In most cases,
we don’t know until the reaction occurs. This is
problematic for parents faced with state-imposed
vaccination mandates, especially when directives
from our governmental health agencies continue
to evolve as research in this area progresses. 

MERCURY STILL IN SOME VACCINES
Thimerosal is an illustrative example of the problem.

Thimerosal is an ethylmercury (49.55 percent mercury by
weight) preservative used in many vaccines. “In July 1999,
the Public Health Service agencies, the American Academy
of Pediatrics and vaccine manufacturers agreed that
thimerosal should be reduced or eliminated in vaccines

as a precautionary measure. Since 2001, with the exception
of some influenza vaccines, thimerosal is not used as a preser-
vative in routinely recommended childhood vaccines.”10 This
precautionary approach was dropped in April 2002, when the
FDA’s Advisory Committee on Immunization Practices (ACIP)
encouraged providers to vaccinate with trivalent influenza vac-
cine (TIV) all healthy children 6 to 23 months of age. In 2003, the
ACIP moved from encouraging this thimerosal-containing
vaccine to recommending it. While a 2005 FDA review of
VAERS data on inactivated influenza vaccinations among chil-
dren less than two years of age supported immunization, the
FDA also noted that the review provided only generally reas-
suring, although limited, data regarding the safety of TIV among
children in this age range and called for continued surveillance
for seizures and other clinically significant adverse effects.11

Thimerosal is still being used in flu vaccines, and New
Jersey is now the first state in the nation to mandate annual
flu and pneumonia shots for those in preschool. For the
majority of the children, these immunizations will be medically
uneventful, but not for all. However, given the medically
acknowledged at-risk segment of the population and our
state’s standing as having the highest per-capita population
of developmentally delayed children in the country, is it any
wonder that parents are upset? 

Most medical decisions are made with informed consent.
A school nurse or teacher cannot give an aspirin to a child
without parental approval. The CDC advises that “anyone who
takes a vaccine should be fully informed about both the
benefits and the risks of vaccination.”12 Yet the fact that our
vaccination program for school children is mandatory makes

informed consent superfluous. Parents can be
informed of the risks, but have no legal right to
say no if they feel the risks are too great. It would
appear that the federal government, with the
creation of the NVICP and the VAERS, has con-
sciously accepted the responsibility for that
small segment of the population adversely
affected by immunization and has determined

that financial compensation is the only option. Yet, a monetary
award cannot truly compensate for a lifelong disability or
for the emotional and physical stress that can accompany
such a condition for both the child and the family. 

MEDICAL EXEMPTIONS TOSSED OUT
New Jersey law allows for religious and medical exemp-

tions from immunizations. The medical exemption must be
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New Jersey mandates that our school children receive more
immunizations than any other state in the U.S. Most of the
time, these immunizations are uneventful, as they are usually
administered to “healthy persons who have substantial
expectations for the safety of the vaccines.”1 However, the
doctors at the National Immunization Program, Centers for
Disease Control and Prevention (CDC) admit that “while
their benefits far outweigh their risks and costs, no vaccine
is perfectly safe.”2 The CDC also acknowledges that a certain
segment of the population is adversely affected by vacci-
nations. Yet, for New Jersey parents who fear that their child
might be in that minority population, the state offers limited
options for exemptions from the mandatory vaccination pro-
gram. It is an all-or-nothing approach that perilously ignores
the potential danger to at-risk children and their families. 
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population is statistically so small, it is entirely possible that
serious adverse effects might not present themselves in
prelicensure testing. The CDC recognizes this problem and
noted in a summary of the adverse events reported to the
federal Vaccine Adverse Event Reporting System (VAERS)
that “some adverse events are unlikely to be detected in
pre-licensure clinical trials because of their low frequency,

the limited numbers of enrolled subjects and other study
limitations.”3 The CDC concluded that “adverse events
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vaccinations based upon the interval between the vaccine
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event reports.”6 These studies may, however, be limited
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tions, the federal government established a National Vaccine

Injury Compensation Program (NVICP) as a no-fault com-
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thimerosal should be reduced or eliminated in vaccines
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uneventful, but not for all. However, given the medically
acknowledged at-risk segment of the population and our
state’s standing as having the highest per-capita population
of developmentally delayed children in the country, is it any
wonder that parents are upset? 

Most medical decisions are made with informed consent.
A school nurse or teacher cannot give an aspirin to a child
without parental approval. The CDC advises that “anyone who
takes a vaccine should be fully informed about both the
benefits and the risks of vaccination.”12 Yet the fact that our
vaccination program for school children is mandatory makes

informed consent superfluous. Parents can be
informed of the risks, but have no legal right to
say no if they feel the risks are too great. It would
appear that the federal government, with the
creation of the NVICP and the VAERS, has con-
sciously accepted the responsibility for that
small segment of the population adversely
affected by immunization and has determined

that financial compensation is the only option. Yet, a monetary
award cannot truly compensate for a lifelong disability or
for the emotional and physical stress that can accompany
such a condition for both the child and the family. 

MEDICAL EXEMPTIONS TOSSED OUT
New Jersey law allows for religious and medical exemp-

tions from immunizations. The medical exemption must be
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based upon certain guidelines from the CDC and the Ameri-
can Academy of Pediatrics (AAP). However, oftentimes this
medical exemption, signed by a physician, is tossed out
by local authorities who overrule the physician. 

Recently, a parent contacted my office after her daughter
had been hospitalized with paralysis following an immunization.
The parent was extremely upset and worried because the
school district had rejected the medical exemption letter from
the family doctor and was now requiring that her son receive
the same vaccination. The son was traumatized, and the parent
could not face the anguish and expense of another potential
hospitalization. The daughter’s severe reaction might help
her to obtain a medical exemption for that specific
immunization for a limited period of time in the future, but
her reaction does not exempt her or her siblings from
further immunization requirements.

Present medical exemption guidelines are also inadequate
because it is not yet standard practice to evaluate the meta-
bolic health of newborns before immunizations begin. We have
to wait until the child is harmed to discover that – for that child
– that vaccination is not safe. Without advance knowledge of a
child’s evolving neurologic health, can a physician administer a
vaccination confident that he or she is not violat-
ing the oath to do no harm? The physician is left to
accept the safety of immunizations for all children
and administer the vaccine to all children unless it
has been clinically shown for the specific child that
it is contraindicated. How many doctors have
accepted this general standard only to discover
after the fact, as in the case of Hannah Poling, that
the child had an underlying condition that placed the child
at a high risk? We must find a way to identify these at-risk chil-
dren before they are immunized. 

It would seem reasonable to seek to identify any com-
monalities among those in this at-risk population so that
preimmunization testing could be done. In addition,
accommodations must be made for those who have already
been identified as being in a high-risk category for an adverse
event after routine immunizations, such as “immunocom-
promised individuals and those with a previous history of
anaphylaxis after a previous vaccine administration.
…Another possible high-risk group is that of individuals with
metabolic disorders. However, a detailed analysis of the
published English-language medical literature revealed little or
no information regarding special considerations for

immunization of patients with inborn errors.”13

If we cannot easily identify children with metabolic disor-
ders or those who are immunocompromised in some way,
how can the state mandate, over parental objection, that
vaccinations be administered without allowing for some type
of conscientious exemption? As a result of the new addition-
al vaccinations mandated by the New Jersey Public Health
Council, some parents who believe that their children are at
risk have actually chosen to move to neighboring Penn-
sylvania – a state where a physician’s signed exemption does
not get overruled, and a state that has not experienced
widespread epidemics as a result of those exemptions.

OTHER STATES OFFER CHOICE
Eighteen states (Arkansas, California, Colorado, Idaho,

Louisiana, Maine, Michigan, Minnesota, New Mexico, North
Dakota, Ohio, Oklahoma, Oregon, Texas, Utah, Vermont,
Washington and Wisconsin) allow some type of philosophi-
cal or conscientious exemption from vaccinations. These 18
states contain over 50 percent of the U.S. population,
meaning that half of the people in the country already have
immunization choice. States such as California and Texas

maintain this choice even though their states
feature highly mobile populations. The few
disease outbreaks in those states are generally
clustered among the unimmunized. In 2005, a
report stated that “currently, the rate of religious
and philosophical exemption to mandatory
childhood vaccination is very small. Nationally,
the rate of exemption is only 0.64 percent, and

prior to 2000, the rate of exemption did not exceed 2.5
percent in any one state. These numbers have led the
National Vaccine Advisory Committee to conclude
that religious and philosophical exemptions do not
pose a threat to public health.”14

UNTIL SCIENCE ADVANCES, PARENTS NEED CHOICE
New Jersey has an obligation to protect the rights of the

minority population that is at risk for severe adverse reactions
to vaccinations. Until such time as these children can be read-
ily identified, the state should allow religious, medical and
conscientious exemptions from mandatory immunizations as
called for in my Assembly Bill #260. Under A-260, a student
with a conscientious exemption would not be permitted to
attend school during a disease outbreak or threatened

outbreak. Also, the commissioner could suspend the
conscientious exemption in an emergency, and a school
administrator, taking into consideration the spread of a com-
municable disease, could prohibit the attendance of a stu-
dent with a conscientious exemption and specify the amount
of time the student must remain away from the school. 

Only in this way can the state protect the majority
without violating the rights of this minority until more is
known about the underlying conditions that define this
minority group. Efforts need to be undertaken to focus on
prevaccination testing so that this at-risk population can be
identified before the immunization schedule begins and
before any potential harm can occur. Until such time as
science discovers what makes these children more at-risk
than others, their parents should be allowed the right to
protect their children through a conscientious objection.

Assemblywoman Vandervalk is currently serving her
seventh term in the Assembly. Many of her legislative
efforts have been targeted toward protecting the health
of New Jersey’s citizens. She is a member of the Assembly’s
Consumer Affairs Committee and Housing and Local
Government Committee. 
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based upon certain guidelines from the CDC and the Ameri-
can Academy of Pediatrics (AAP). However, oftentimes this
medical exemption, signed by a physician, is tossed out
by local authorities who overrule the physician. 

Recently, a parent contacted my office after her daughter
had been hospitalized with paralysis following an immunization.
The parent was extremely upset and worried because the
school district had rejected the medical exemption letter from
the family doctor and was now requiring that her son receive
the same vaccination. The son was traumatized, and the parent
could not face the anguish and expense of another potential
hospitalization. The daughter’s severe reaction might help
her to obtain a medical exemption for that specific
immunization for a limited period of time in the future, but
her reaction does not exempt her or her siblings from
further immunization requirements.

Present medical exemption guidelines are also inadequate
because it is not yet standard practice to evaluate the meta-
bolic health of newborns before immunizations begin. We have
to wait until the child is harmed to discover that – for that child
– that vaccination is not safe. Without advance knowledge of a
child’s evolving neurologic health, can a physician administer a
vaccination confident that he or she is not violat-
ing the oath to do no harm? The physician is left to
accept the safety of immunizations for all children
and administer the vaccine to all children unless it
has been clinically shown for the specific child that
it is contraindicated. How many doctors have
accepted this general standard only to discover
after the fact, as in the case of Hannah Poling, that
the child had an underlying condition that placed the child
at a high risk? We must find a way to identify these at-risk chil-
dren before they are immunized. 

It would seem reasonable to seek to identify any com-
monalities among those in this at-risk population so that
preimmunization testing could be done. In addition,
accommodations must be made for those who have already
been identified as being in a high-risk category for an adverse
event after routine immunizations, such as “immunocom-
promised individuals and those with a previous history of
anaphylaxis after a previous vaccine administration.
…Another possible high-risk group is that of individuals with
metabolic disorders. However, a detailed analysis of the
published English-language medical literature revealed little or
no information regarding special considerations for

immunization of patients with inborn errors.”13

If we cannot easily identify children with metabolic disor-
ders or those who are immunocompromised in some way,
how can the state mandate, over parental objection, that
vaccinations be administered without allowing for some type
of conscientious exemption? As a result of the new addition-
al vaccinations mandated by the New Jersey Public Health
Council, some parents who believe that their children are at
risk have actually chosen to move to neighboring Penn-
sylvania – a state where a physician’s signed exemption does
not get overruled, and a state that has not experienced
widespread epidemics as a result of those exemptions.

OTHER STATES OFFER CHOICE
Eighteen states (Arkansas, California, Colorado, Idaho,

Louisiana, Maine, Michigan, Minnesota, New Mexico, North
Dakota, Ohio, Oklahoma, Oregon, Texas, Utah, Vermont,
Washington and Wisconsin) allow some type of philosophi-
cal or conscientious exemption from vaccinations. These 18
states contain over 50 percent of the U.S. population,
meaning that half of the people in the country already have
immunization choice. States such as California and Texas

maintain this choice even though their states
feature highly mobile populations. The few
disease outbreaks in those states are generally
clustered among the unimmunized. In 2005, a
report stated that “currently, the rate of religious
and philosophical exemption to mandatory
childhood vaccination is very small. Nationally,
the rate of exemption is only 0.64 percent, and

prior to 2000, the rate of exemption did not exceed 2.5
percent in any one state. These numbers have led the
National Vaccine Advisory Committee to conclude
that religious and philosophical exemptions do not
pose a threat to public health.”14

UNTIL SCIENCE ADVANCES, PARENTS NEED CHOICE
New Jersey has an obligation to protect the rights of the

minority population that is at risk for severe adverse reactions
to vaccinations. Until such time as these children can be read-
ily identified, the state should allow religious, medical and
conscientious exemptions from mandatory immunizations as
called for in my Assembly Bill #260. Under A-260, a student
with a conscientious exemption would not be permitted to
attend school during a disease outbreak or threatened

outbreak. Also, the commissioner could suspend the
conscientious exemption in an emergency, and a school
administrator, taking into consideration the spread of a com-
municable disease, could prohibit the attendance of a stu-
dent with a conscientious exemption and specify the amount
of time the student must remain away from the school. 

Only in this way can the state protect the majority
without violating the rights of this minority until more is
known about the underlying conditions that define this
minority group. Efforts need to be undertaken to focus on
prevaccination testing so that this at-risk population can be
identified before the immunization schedule begins and
before any potential harm can occur. Until such time as
science discovers what makes these children more at-risk
than others, their parents should be allowed the right to
protect their children through a conscientious objection.
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syrup and molasses provided ideal
nutrition for yellow fever mos-

quitoes traveling from the
Caribbean to the north-

eastern United States. It
may be that changes

in sugar manufacturing and
transport explain the diminution of

yellow fever in the north after the first third of
the 19th century.4 It is also possible that the
installation of public water supply and
plumbing and drainage systems may have
eliminated much of the standing water
where such mosquitoes once bred. 

In any event, yellow fever dis-
appeared before any directed public
health efforts could be guided by
knowledge of the mosquito vector,
which was demonstrated by Walter
Reed and colleagues just after
1900. Armed with Reed’s discov-
ery, public health officials were
able to wipe out yellow fever
from its last U.S. hangouts on the
Gulf Coast by 1905 and in much

of the Caribbean in the same decade.5

DENGUE
The story of dengue is similar to that of yellow fever,

which is not surprising, given that they are spread by
the same mosquito. The disease was often confused with
yellow fever, and mixed epidemics of the two diseases
appear to have been common. The Gulf Coast “yellow
fever” epidemics of the late 1890s, for example, were
probably mostly dengue, as contemporary physicians
concluded after seeing the patterns of symptoms and the
low mortality. In 1780, Benjamin Rush, Philadelphia’s most
prominent physician and signer of the Declaration of
Independence, provided one of the first clinical
descriptions of the fever we now know as dengue.
After noting that “moschetoes were uncommonly
numerous during the autumn” and that winds blowing
over the docks and streets of Philadelphia filled the air
with noxious odors, he described a disease character-
ized by high fever, intense body pain and at times profuse
hemorrhage.6 Rush dubbed it breakbone fever; the

name “dengue” emerged in the West Indies, perhaps from
a Swahili phrase used by African slaves to identify the
painful disease.7 Over the next 160 years, dengue
occurred in outbreaks large and small, most recently in
1947–48. The disease has all but disappeared from the
continental U.S. since then.

Unlike yellow fever, which now causes only rare out-
breaks, dengue has become the world’s most common
arboviral infection and remains a major threat worldwide
including in neighborhoods in close proximity to the con-
tinental United States. The Centers for Disease Control
(CDC) maintains a dengue branch office in San Juan, Puerto
Rico; there have been several indigenous cases in Texas
in the past few years, and there was a small local outbreak
in Hawaii recently.8 Given the many travelers who move
through the New York and Newark airports from Puerto
Rico and other tropical sites, it is perhaps surprising that
there has not been an outbreak of dengue in the north-
eastern corridor from Philadelphia to New York.

Evidence from Texas helps explain this unfulfilled
expectation. Research on the city of Laredo (pop. 200,000)
and its Mexican counterpart, Nuevo Laredo (pop. 289,000)
reveals an interesting pattern. The two cities are separated
only by the Rio Grande and an international border. Yet a
study in 1999 showed that while dengue was common in
Nuevo Laredo, it was rare in Laredo, in spite of the fact
that the appropriate vector, Aedes aegypti, was more
common on the American side than the Mexican side. The
researchers attributed the differences in dengue rates
not to climate or the density of mosquito breeding, but
to lifestyle factors that mediated human exposure to
mosquito bites. 

Researcher Reiter and colleagues noted that in Texas
“most shops, restaurants and other public places are air-
conditioned and have closed windows and self-closing
doors, as do houses in residential areas, even in low-
income areas.” However, in Mexico most public areas are
left open to the air, and many households are likewise
not air-conditioned and are unscreened. Dengue could
not thrive in Laredo because too few people offered their
skin to infected mosquitoes.9

MALARIA
Malaria remains a major world disease, causing a million

or more deaths a year. In recent years, there have been hun-
dreds of cases of imported malaria in the United States,

“We’re going back – back to where there were no interlocking
systems, no semaphores, no electricity – back to the time
when train signals were not steel and wire, but men holding
lanterns.”1 In Ayn Rand’s apocalyptic novel Atlas Shrugged,
these words are spoken by Dagny Taggart, a woman
determined to keep her railroad functional in spite of local
electrical failure and the general breakdown of technological
society. Fifty years ago, Rand imagined a world destroyed
by incompetence and greed; today, we worry about global
warming, the price of oil and the threat of terrorism. As the
climate grows warmer, some have raised the possibility that
tropical diseases such as yellow fever, dengue or malaria
could move back into temperate zones and that these
diseases could once again become major health problems.2

Is there, indeed, a major risk of “going back” to the time
when mosquito-borne diseases were important causes of
morbidity and mortality in northeastern states like New Jersey?
In answering this question, it is worthwhile to consider the
history of the major mosquito-borne diseases in the United

States and the reasons for their disappearance.3

YELLOW FEVER
Yellow fever has been rare in the United States since

the early 20th century, although it was once a frequent
visitor to port cities such as Boston, New York, Philadelphia
and especially New Orleans. Spread by the various members
of the Aedes genus, these diseases probably never
became established in the United States (except perhaps
in its most tropical reaches, such as the Florida Keys), but
rather were imported from tropical ports in the
Caribbean, Mexico and Latin America. 

Yellow fever struck New York City several times in the
18th century, with the last outbreak occurring in 1822.
Philadelphia was likewise afflicted, with major outbreaks
in the 1790s. Historian James Goodyear has tied these
epidemics to the growth of the sugar trade, for raw sugar
was shipped to new refineries in New York, Philadelphia
and Baltimore in the early republic. Transported sugar
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syrup and molasses provided ideal
nutrition for yellow fever mos-

quitoes traveling from the
Caribbean to the north-

eastern United States. It
may be that changes

in sugar manufacturing and
transport explain the diminution of

yellow fever in the north after the first third of
the 19th century.4 It is also possible that the
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where such mosquitoes once bred. 
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of the Caribbean in the same decade.5
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Evidence from Texas helps explain this unfulfilled
expectation. Research on the city of Laredo (pop. 200,000)
and its Mexican counterpart, Nuevo Laredo (pop. 289,000)
reveals an interesting pattern. The two cities are separated
only by the Rio Grande and an international border. Yet a
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warming, the price of oil and the threat of terrorism. As the
climate grows warmer, some have raised the possibility that
tropical diseases such as yellow fever, dengue or malaria
could move back into temperate zones and that these
diseases could once again become major health problems.2

Is there, indeed, a major risk of “going back” to the time
when mosquito-borne diseases were important causes of
morbidity and mortality in northeastern states like New Jersey?
In answering this question, it is worthwhile to consider the
history of the major mosquito-borne diseases in the United

States and the reasons for their disappearance.3

YELLOW FEVER
Yellow fever has been rare in the United States since

the early 20th century, although it was once a frequent
visitor to port cities such as Boston, New York, Philadelphia
and especially New Orleans. Spread by the various members
of the Aedes genus, these diseases probably never
became established in the United States (except perhaps
in its most tropical reaches, such as the Florida Keys), but
rather were imported from tropical ports in the
Caribbean, Mexico and Latin America. 

Yellow fever struck New York City several times in the
18th century, with the last outbreak occurring in 1822.
Philadelphia was likewise afflicted, with major outbreaks
in the 1790s. Historian James Goodyear has tied these
epidemics to the growth of the sugar trade, for raw sugar
was shipped to new refineries in New York, Philadelphia
and Baltimore in the early republic. Transported sugar
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with 1,528 identified in 2005 alone.10 Every couple of
years, cases of malaria occur in people who have not
been outside of the U.S. or otherwise at risk for imported
malaria. In 1991, for example, two cases of vivax malaria
were reported to the New Jersey Department of Health
and Senior Services: one child in Monmouth County and
one young woman living in Camden County. New Jersey
sees several dozen malaria cases each year in immigrants
from parts of the world where malaria is prevalent, such as
Central America, South and Southeast Asia and sub-Saharan
Africa. The mosquitoes that spread the disease, especially
Anopheles quadrimaculatus, remain common.11

Malaria was a familiar disease in late-19th century

New Jersey, as it was in New York City and much of the
nation. Most cases in the northeast were caused by the
Plasmodium vivax parasite, an organism spread not only
by Civil War soldiers returning from points farther south,
but also by Italian immigrants who came to the area in
large numbers in the 1880s and 1890s.12 The New Jersey
of that era provided abundant breeding areas for mos-
quitoes, as much of it remained low and marshy. The
meadowlands of that day were just that, and the state
was famous for its mosquitoes. By the early-20th century,
one historian recorded, “New Jersey earned for itself the
sobriquet of the ‘Mosquito State,’ and outsiders spoke of
the ‘Jersey Mosquito’ as if it were an especially large and
voracious species sui generis.”13

Even before the mosquito had been associated with
disease, it was an obvious pest that made life unpleasant.
After its association with yellow fever, dengue and
malaria around 1900, public health officials could argue
that it was a danger as well. Initial 19th century efforts to
drain the New Jersey marshes had the intent of
increasing land for building and decreasing a pest. In
1901, Dr. John B. Smith of the New Jersey Agricultural
Experiment Station began a campaign to control mos-

quitoes for health reasons. He was able to convince the state
legislature that mosquito abatement would not only limit
disease, it would promote tourism. Those eager to build on
the marshy lands around Newark were equally avid to have
the state pay for major drainage initiatives. Combined, the
commercial and public health initiatives led to a great
reduction in mosquito populations, the disappearance of
indigenous malaria and development of Newark as a port
for shipping and airplanes. The New Jersey mosquito
campaign was the first successful large-scale mosquito
extermination in the country.14

Elsewhere in the country, malaria was likewise driven
out by a combination of direct and indirect steps against

the mosquito population. On his trip to Cairo, Illinois and
other points in the Midwest in the 1840s, Charles Dickens
found the inhabitants sallow and weakened from their
exposure to the malarious atmosphere and described his
own face and arms as studded with mosquito bites.15 Malaria
moved as far north as Ontario, Minnesota and Washington
State. It persisted in the central valley of California well into
the 20th century. It also plagued the American South until
after World War II. 

In most places, the disease receded as civilization
advanced. Living with mosquitoes is annoying, and especially
where the winters are cold (e.g., Ontario and Minnesota),
pioneers were quick to build houses away from water
sources and as airtight as possible. Commercially manufac-
tured screens made summers more tolerable for affluent
Midwesterners, while the money from prosperous farms
bought quinine to quell malaria’s chills and fevers. Growing
herds of cattle, horses and pigs may have diverted mosquitoes
from human hosts. In the 20th century, commercial insecticides
added to mosquito-control efforts.16

Only in the states of the old Confederacy did malaria
persist as a major disease hazard. Even there, the disease
was brought under control in cities and towns when the

“ New Jersey earned for itself the sobriquet of the ‘Mosquito State,’ 
and outsiders spoke of the ‘Jersey Mosquito’ as if it were an especially 
large and voracious species sui generis.”
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connection between mosquito abatement, disease control,
land use and prosperity drove urban areas to using
drainage and killing larvae. While malaria persisted in
southern rural areas, initiatives under the New Deal promoted
the end of sharecropping and the depopulation of the
southern countryside and thus broke the malaria chain in
much of the South. During World War II, the federal gov-
ernment created the Malaria Control in War Areas (MCWA)
agency, a branch of the United States Public Health Service,
which fought malaria around important military encampments
and industries. After the war, MCWA morphed into the
CDC and sprayed DDT in millions of southern homes, ending
the indigenous malaria threat for good.17

CONCLUSION
It seems unlikely that climate change will allow yellow

fever, dengue or malaria to return to the United States.
Even though states like New Jersey are repeatedly exposed
to travelers from areas where these diseases prevail, our built
environment has separated humans and mosquitoes so
well that efficient transmission is unlikely to occur. Americans
are not immune to mosquito-borne diseases. Every summer
there are a few cases of encephalitis, and recently West
Nile virus has added a new reason to fear mosquito bites.
But we are unlikely to return to a time when 10 to 25 percent
of the population of, say, Philadelphia, becomes infected
with the virus of yellow fever via swarms of mosquitoes. Yellow
fever disappeared through a combination of unknown factors
(changes in the sugar industry? plumbing?) and direct
action against its vector. Dengue initially traveled the same
route but is now blocked more by air-conditioning and
screens than overt anti-mosquito measures. Malaria in the
United States did not decline through any changes in cli-
mate but rather due to humans’ avoidance of mosquito
pests, the drainage of land for farming and urban devel-
opment and, finally, the application of insecticides. None of

these factors are tied to global warming.
These conclusions do not apply to countries where

mosquito-borne infections still persist as major health
threats. There is ongoing controversy, for example, about
whether the rising incidence of malaria in the East African
highlands is due to warming trends or whether the effect
of temperature is far outpaced by other changes in the
social and built environment.18 Nor does this paper, pace
Al Gore, take issue with the fact of global warming itself.
Rather, I would argue that if yellow fever, dengue or
malaria were to make major inroads in the continental
U.S., it would more likely follow a major societal dislocation,
such as that envisioned in Atlas Shrugged, than the rise in
temperature. If our power grids began to routinely sputter,
or if our water, sewage and drainage systems began to
fail, or if the economy crashed, then it is possible to envision
a return to the 19th century conditions that allowed the
mosquito diseases to flourish.

Margaret Humphreys is the author of Yellow Fever
and the South (Rutgers, 1992) and Malaria: Poverty, Race
and Public Health in the United States (Johns Hopkins,
2001). She teaches the history of medicine at Duke
University, where she also edits the Journal of the
 History of Medicine. The first book to emerge from her
current project on Civil War medicine is Intensely
Human: The Health of the Black Soldier in the American
Civil War (Johns Hopkins, 2008). 
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would then be scheduled. It could be that simple, yet
incredibly effective for both the physician teachers and the
community students. To promote leadership in the medical
profession and the community, CMT should be encouraged,
perhaps rewarded and even mandated.

EDWARD J. ILL PHYSICIAN’S AWARD®

Kenneth G. Swan, MD
Professor of Surgery at the UMDNJ
New Jersey Medical School

Discuss how physicians can take a stronger leadership

role in the medical profession and the community. 

Due to our time-consuming schedules, packed with
patient, family and personal obligations, it is understandable
that today’s doctors find it difficult to take on another
obligation in the leadership arena. The time crunch is further
exacerbated by the New Jersey state requirement that
we participate in documented Continuing Medical Edu-
cation (CME) programs or risk losing our licenses to practice
in this state. Although the intention of this mandate is
understandable and even admirable, there is a parallel
program called Continuing Medical Teaching (CMT) that
should be promoted, if not mandated, to reap the same
benefits of CME. In fact, CMT offers the additional bonus
of fostering leadership within the medical profession
through physician-community outreach.

First and foremost, “…it’s good medicine…” to share
your knowledge, as a physician, with those less knowl-
edgeable. Physicians are, by definition, teachers; in fact,
the word doctor is derived from the Latin verb doceo,
doctum meaning “to teach.” Secondly, teaching is a
refinement of self-education. One can learn a subject,
motivated by curiosity or professional necessity, but
teaching the subject to another leads to its mastery. Third,
community outreach burnishes the image of medicine at a
time when respect for the profession has dropped to its
lowest level in many decades, according to the Gallup
Poll. Lastly, physician-community outreach can be
infectiously self-satisfying and enjoyable. Rarely do
“students” and “teacher” experience such a mutually
rewarding experience.

To organize and promote CMT, a central clearinghouse
could be established and advertised. Interested “students”
from community organizations, religious institutions,
schools and such could select from a list of topics on a
program of interest, and a mutually convenient time
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the value of learning in context), thus fostering life-long
learning habits and attitudes. In fact, many schools have
embraced small-group interactive learning (such as prob-
lem-based learning and team-based learning), minimizing
the lecture format. 

In addition, medical education in the future must be
technologically advanced. We must identify which types
of technology will best provide for learning that is based
on sound educational theories and principles. Web-
based learning, for example, can offer constant resources
and advanced stores of knowledge. However, we cannot
overlook the fact that high-fidelity, virtual-patient and
human-patient simulation, though expensive, allows for a
safe and controlled environment in which to train
physicians in ways that eliminate risk to patients.

A greater emphasis on patient-centered and inter-
professional education will also be necessary in the future
and will require strong leadership from those building the
programs in our academic medical centers. Disease
prevention education, too, is a growing area of education
that will need the involvement and cooperation of
individuals, as well as the community and the government,
in order to succeed. 

As the population demographic and workforce
change, there is no doubt that society will increase its
expectations of academic medical centers. Future leaders
in this area should be able to align medical education,
research and the delivery of healthcare to meet such
demands. To do this successfully, the leadership in the
field of medical education must not only identify barriers
and find ways to improve but must also sustain the
improvements made, reward those improvements and
disseminate best practices. This will be done by leaders
in our medical education programs who recognize that
medical education and healthcare stand at a crossroad of
challenge and opportunity.

(The author acknowledges that material in this piece has
been derived from various Association of American Medical
Colleges (AAMC) publications regarding medical education.)

Describe the importance of exceptional leadership in the

enhancement of patient care and medical practice. 

There’s no denying the wisdom of that old adage from
Helen Keller: “Alone we can do so little; together we can do
so much.” We can accomplish much more when we work
together. But all too often – in government, in business and in
the other large institutions of society – that collaborative
approach just doesn’t happen. Healthcare certainly has been
guilty of this disconnect. We distinguish between the roles
and responsibilities of hospitals versus physicians versus
insurance companies – reaping fragmentation instead of
fraternity. When that happens, it’s far too easy to lose sight of
the only “individual” who matters in this process: the patient.

There certainly are challenges in healthcare that demand
our collaborative effort. In New Jersey alone, we are con-
fronting hospital closures that threaten access to care; a
growing number of uninsured and a lack of government
support to care for them; a looming shortage of physicians,
nurses and other professionals; an aging healthcare infra-
structure; and the continued quest to improve healthcare
quality and patient safety. These all are challenges that
demand a collective resolve – and strong leadership. 

During my tenure at the New Jersey Hospital Association,
we partnered closely with the physician community on many
of these critical issues. Physicians joined us in the work of our
Institute for Quality and Patient Safety to successfully
improve care and outcomes, and have joined us in ongoing
efforts to improve end-of-life care in our state. We also
developed a new reimbursement model to align financial
incentives, so hospitals and physicians can work together to
make healthcare more effective and efficient.

None of these efforts are possible without a spirit of
collaboration across the healthcare community – and a
cadre of leaders with the vision, commitment and humility
needed to make it happen. 
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early days in medical school. I was a Pulmonary Research
Fellow from the summer of my second year forward, and it
was only natural for me to be trained in pulmonary disease
as a subspecialty of internal medicine as my medical edu-
cation progressed. I became interested in the issues of
tobacco control and anti-smoking activities as a natural
consequence of seeing the devastating effects that cigarette
smoking and exposure to environmental tobacco smoke
had on hundreds of my patients. 

When I entered practice in New Jersey, I became active
in the American College of Chest Physicians, the American
Lung Association of New Jersey and the New Jersey
Thoracic Society. I spent many years on the lecture circuit
advocating for smoking cessation, tobacco control, lim-
ited sale to minors and recognition of the dangers of
environmental tobacco smoke. In the years before I
became Commissioner of the Department of Health and
Senior Services, I served as Chair of New Jersey
Breathes, which is the largest consortium of anti-tobacco
advocacy groups in the state. During that time, the
intense campaign for the passage of a statewide Smoke
Free Air Act was very much on the front burner of our
activities. 

Because New Jersey had a statewide preemption, it
was not possible for individual municipalities to pass local
smoke-free restrictions on their own. When this was done,
most prominently by Princeton Township, the legislation
was struck down by the courts as being in violation of
statewide preemption. Thus, it became clear that the
only way to achieve truly statewide protection from exposure
to secondhand smoke was to enact a statewide prohibition.
It was, of course, a difficult project, as the restaurant and
bar industry feared substantial adverse economic
impact, and the hand of Big Tobacco was always present
in promoting the restriction in choice and the violation of
“smoker’s rights” that such a restriction would entail.
When I became Commissioner, I was able to focus an
entire department’s efforts on the public health issue of
avoiding secondhand tobacco smoke and reducing
smoking in the population. The Legislature was support-
ive, but reluctant, to enact such a sweeping prohibition,
and the economic argument was made over and over
again that such a restriction would hurt small bars and
restaurants. 

The enactment of smoke-free laws in New York City, in
particular, and the failure of that enactment to have any
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adverse impact whatsoever was a major factor in our
argument that such a restriction in New Jersey would be
similarly innocuous for bars and restaurants, and, in fact,
could promote more business from families and others.
Meanwhile, the fundamental purpose of such a smoking
restriction was to protect workers in these environments
from constant exposure to secondhand smoke, and as
a consequence reduce workers’ risk of developing
smoking-related diseases, even though the workers
themselves did not smoke. 

When Governor Richard Codey became convinced
of the value of this campaign, I was able to step up the
arguments in a very public way. This culminated in the
bipartisan passage of the Smoke Free Indoor Air Act in
New Jersey, which was signed by Governor Codey in
January 2006, one week before he left office. While
there were many successes during my term as Com-
missioner and in my years in medical practice, none
was as satisfying or as far reaching as this. 

Discuss the future direction of medical education and the

type of leadership that will be required to successfully

move in that direction.

As a life-long medical educator, I would start to craft
the future direction of medical education by asking the
question: What kind of doctors do we want in our com-
munities? Then, with a team of educators and leaders, I
would focus on what kind of educational program would
develop such doctors.

Medical education has not changed much since the
Flexner era, and the outcome of changes that have been
made is still inconclusive. However, certainly medical
education has moved away from being “teacher centered”
and toward being “learner centered” – an admirable
move that values the principles of adult learning (such as
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adverse impact whatsoever was a major factor in our
argument that such a restriction in New Jersey would be
similarly innocuous for bars and restaurants, and, in fact,
could promote more business from families and others.
Meanwhile, the fundamental purpose of such a smoking
restriction was to protect workers in these environments
from constant exposure to secondhand smoke, and as
a consequence reduce workers’ risk of developing
smoking-related diseases, even though the workers
themselves did not smoke. 
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arguments in a very public way. This culminated in the
bipartisan passage of the Smoke Free Indoor Air Act in
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there were many successes during my term as Com-
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would focus on what kind of educational program would
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Rapid sequencing makes available translation reading
frames that facilitate conversion of the long strings of four
nucleotides in DNAs and RNAs to the complexity level of
proteins, including their structures and functions, and at a
pace increased further by robotic automation. In silico
molecular modeling of the structures enable the design of
functional inhibitors, leading to effective drugs such as the
anti-AIDS compounds that target HIV-1 protease and reverse
transcriptase. Bioinformatics also provides an important
platform for the multibillion-dollar biotechnology industry. 

REGENERATIVE MEDICINE
One of the most impressive examples of nature’s vigor

and flexibility is the pluripotency of embryonic stem (ES)
cells—that is, their ability to self-renew and to form any
and all types of cells. While the isolation and establishment
of pluripotent human ES cell lines were accomplished
some years ago, the high promise of using ES cells to
repair/replace aged, diseased or damaged tissues has
been encumbered by ethical issues. However, several
recent studies demonstrated the potential of adult stem
cells and restored the promises of regenerative medicine.
These studies showed that it is possible to generate a
functional mammalian organ, including mouse mammary
gland and prostate, from a single adult stem cell. 

Reprogramming of adult somatic cells represents
another attractive approach to restoring pluripotency. This
was initially accomplished by transplanting an adult cell
nucleus into an unfertilized egg cytoplasm that then had the
potential to form a complete animal. Reprogramming dif-
ferentiated adult cells has also been achieved by expression
of only a few genes encoding key transcription factors. In
this technique, the resulting pluripotent cell is then differen-
tiated in vitro to a specific lineage, e.g., a neuron or heart
muscle cell, that can be used to repair damaged tissue. 

A simplified procedure that avoids the in vitro differ-
entiation step has been devised for directly converting
mature pancreatic exocrine cells into insulin-producing
ß cells in the adult mouse, using only three specific tran-
scription factors. Recently, it was reported that an aorta
could be reconstituted in experimental animals by
reprogramming methods. Despite these experimental
successes and causes for optimism, many issues remain to
be resolved, including the potential for forming cancerous
stem cells, before the great promises of regenerative
medicine can be fully realized.
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cytokines and finding inhibitors of the tumor “soil” have
great promise, especially when used together with anti-
tumor agents.

The tumor stem cell hypothesis holds that currently
used drugs cause tumor regression and increase survival
in epithelial tumors (but do not cure when advanced)
because the drugs do not target the tumor stem cell.
Recent advances in our ability to identify and characterize
these cells now allow assays to be developed that will
allow specific inhibitors to be found. 

These are but two examples of how basic research
discoveries are advancing the frontiers of medicine in
fundamental ways.
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Discuss what you believe will be the most important areas

of medicine/medical research in the future.

Based on the tremendous explosion of knowledge during
this past decade about the causes of cancer at the molecular
level, many new targets for cancer drug development have
emerged. Antibodies, as well as drugs, are being developed
in academic laboratories, biotech companies and “Big
Pharma” that inhibit these targets. The concept that some
tumors have an Achilles heel (the term “oncogene addiction”
was coined by the late Bernard Weinstein) is being exploited
with some success, as evidenced by the development of
Herceptin, an antibody targeting the Her-2 oncogene, over-
expressed in breast cancer.

The development of methods to interrogate the
expression of tumor messages (mRNAs – and more recently
microRNAs) using microarrays has led to improved diag-
nosis, prognostic signatures and even prediction of
metastasis. Coupled with our increased understanding of
the genetic differences between individuals that may affect
drug toxicity, the era of individualized treatment is now in
its infancy. For example, 1 to 2 percent of individuals
lack or have low levels of the enzyme that metabolizes the
commonly used chemotherapy drug 5-fluorouracil. By
identifying these patients, serious toxicity to this drug may
be avoided.

Two other new areas of research also hold great
promise: the role of the tumor microenvironment and the
identification of tumor stem cells. It is becoming clear that
cells that make up the microenvironment (mesenchymal
cells, fibroblasts, macrophages etc.) interact with the tumor
cells to sustain growth of the tumor. Identifying these

Discuss what you believe will be the most important areas

for medical research in the future.

Opportunities for defeating life-threatening challenges
to human health have been significantly enhanced by invest-
ments in basic research and the timely translation of new
laboratory findings to the clinic. Recent advances in bioin-
formatics and regenerative medicine provide striking
examples of the many payoffs that are at hand and of the
promised positive outcomes, including personalized medi-
cine, that will come from sustained support of basic research. 

BIOINFORMATICS
Completion of the Human Genome Project opened up

new insights and avenues for understanding our species
at the most fundamental levels. The successes of this and
other genome projects have, in turn, helped spawn and
nurture the field of bioinformatics. Novel computer programs
for rapid comparison of genomes identify genetic variants,
including single nucleotide polymorphisms (SNPs), that
predict risk for cancers and other diseases, improve
forensic science and shed new light on the evolutionary
history of humans and other species. 

Discuss community leadership and partnership in the field

of health and the future direction of such partnerships.

By any measure, America’s healthcare system is broken.
We spend far more on healthcare than any other country for
every man, woman and child, yet we do not rank in the top 10
on any world gauge of health. 

Fundamental change is needed. This means taking deci-
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Genetics and Microbiology at UMDNJ
Robert Wood Johnson Medical School

VERICE M. MASON COMMUNITY 
SERVICE LEADER AWARD

John W. Beckley, MPH
Hunterdon County Public Health
Director & Cofounder of the 
Hunterdon County Partnership 
for Health

OUTSTANDING MEDICAL RESEARCH 
SCIENTIST AWARD FOR CLINICAL
RESEARCH

Joseph R. Bertino, MD
Chief Scientific Officer and Associate
Director at The Cancer Institute of
New Jersey, University Professor 
of Medicine and Pharmacology 
at UMDNJ Robert Wood Johnson 
Medical School and the Interim 
Director of the Stem Cell Institute of
New Jersey

Discuss what you believe will be the most important areas

of medicine/medical research in the future.

Based on the tremendous explosion of knowledge during
this past decade about the causes of cancer at the molecular
level, many new targets for cancer drug development have
emerged. Antibodies, as well as drugs, are being developed
in academic laboratories, biotech companies and “Big
Pharma” that inhibit these targets. The concept that some
tumors have an Achilles heel (the term “oncogene addiction”
was coined by the late Bernard Weinstein) is being exploited
with some success, as evidenced by the development of
Herceptin, an antibody targeting the Her-2 oncogene, over-
expressed in breast cancer.

The development of methods to interrogate the
expression of tumor messages (mRNAs – and more recently
microRNAs) using microarrays has led to improved diag-
nosis, prognostic signatures and even prediction of
metastasis. Coupled with our increased understanding of
the genetic differences between individuals that may affect
drug toxicity, the era of individualized treatment is now in
its infancy. For example, 1 to 2 percent of individuals
lack or have low levels of the enzyme that metabolizes the
commonly used chemotherapy drug 5-fluorouracil. By
identifying these patients, serious toxicity to this drug may
be avoided.

Two other new areas of research also hold great
promise: the role of the tumor microenvironment and the
identification of tumor stem cells. It is becoming clear that
cells that make up the microenvironment (mesenchymal
cells, fibroblasts, macrophages etc.) interact with the tumor
cells to sustain growth of the tumor. Identifying these

Discuss what you believe will be the most important areas

for medical research in the future.

Opportunities for defeating life-threatening challenges
to human health have been significantly enhanced by invest-
ments in basic research and the timely translation of new
laboratory findings to the clinic. Recent advances in bioin-
formatics and regenerative medicine provide striking
examples of the many payoffs that are at hand and of the
promised positive outcomes, including personalized medi-
cine, that will come from sustained support of basic research. 

BIOINFORMATICS
Completion of the Human Genome Project opened up

new insights and avenues for understanding our species
at the most fundamental levels. The successes of this and
other genome projects have, in turn, helped spawn and
nurture the field of bioinformatics. Novel computer programs
for rapid comparison of genomes identify genetic variants,
including single nucleotide polymorphisms (SNPs), that
predict risk for cancers and other diseases, improve
forensic science and shed new light on the evolutionary
history of humans and other species. 

Discuss community leadership and partnership in the field

of health and the future direction of such partnerships.

By any measure, America’s healthcare system is broken.
We spend far more on healthcare than any other country for
every man, woman and child, yet we do not rank in the top 10
on any world gauge of health. 

Fundamental change is needed. This means taking deci-
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Thirty years after the federal government banned the sale
of lead paint, the childhood lead poisoning problem in
New Jersey remains severe. In fact, 2.4 percent of the
children in the state who were tested in FY 2005 and 1.8
percent of those tested in FY 2006 had blood lead levels
(BLL) above 10 micrograms of lead per deciliter of whole
blood (µg/dL).1 On a municipal level, the percentages are
even more staggering. Newark, which is home to 4 percent
of the children below the age of six in the state,2 has 17
percent of the state’s total number of children below age six
who are lead poisoned.3 Newark, Irvington, East Orange,
Camden and Trenton together comprise 31 percent of all
lead-poisoned children in the state.4 Lead poisoning,
however, is not strictly an urban problem. 

New Jersey has some of the oldest housing
stock in the country, with nearly one million homes (31
percent) built before 1950 when the lead content of
paint was at its highest; the state also has almost 2.4
million homes (75 percent) built prior to 1978
when the federal government banned the sale
of lead-based paint for residential use.5 Friction
surfaces, such as doors and windows, in these
pre-1978 homes generate lead dust that children
can ingest. Further, parents unwittingly poison

their children by engaging in home repairs or renovations
without using lead-safe work practices.6 A field investigation,
conducted by the Department of the Public Advocate in
the fall of 2007, took lead dust wipe samples from 104
homes; 85 of those samples had elevated lead dust levels.7

While ingestion of lead dust from paint remains the
major means by which children become lead poisoned,
other sources of lead exposure include soil, water, food
products (such as imported candies), cosmetics, folk remedies
and ceramics.8 Finally, while the federal government recently
passed the Consumer Products Safety Improvement Act of

2008,9 which sets strict limits on the amount
of lead that can be in children’s toys

or in durable nursery products
(such as cribs, toddler beds,
highchairs, playpens, gates,
carriers and strollers) sold in
the U.S. for use by children
under the age of 5, toys and
children’s goods that were
manufactured before 2008
and therefore contain poten-
tially dangerous amounts of

lead remain in homes. 

sive steps to invest far more resources in upstream prevention
– and the further upstream, the better. For instance, popula-
tion-based public health programs promoting physical activity,
improved nutrition and reduced tobacco use not only work,
but according to a July 2008 report from Trust for America’s
Health, their return on investment in reduced healthcare costs
is several times the program costs. Prevention is precisely
where community health-improvement partnerships come in.

Public health leaders are uniquely positioned to help
establish these partnerships, beginning with the leaders’
own local healthcare system. Being nonpartisan and mandated
to protect community health, the local public health agency
can create a neutral setting for healthcare providers to meet
noncompetitively as partners with common goals – a part-
nership of shared vision and trust. 

After recruiting a cross section of community leaders
for the partnership, the most difficult but vital challenge is
to empower team members to have final say in establishing
the community’s top health priorities, priorities that must
be community-driven. 

The task then becomes finding assets to invest in
improving community health, using those priorities as the
map. Every community has assets. Beyond public grants,
there are public, private and nonprofit agencies, many with
overlapping missions. Leadership’s goal is to engage and
channel all these assets toward a specific health issue. 

If, as indicators imply, true healthcare reform must
embrace and invest in prevention, then the future awaits in
health-improvement partnerships. We should insist on that
future beginning sooner rather than later.

In the United States, the frequency of diagnostic
radiology examinations increased almost ten-fold
between 1950 and 2006. The United States per-capita
annual effective dose from medical procedures is estimated
to have increased six-fold from about 0.5 mSv in 1980 to
3 mSv in 2006. Chest x-rays account for almost half of all
examinations, and extremities account for about 20 percent,
but together they account for only about 13 percent of the
collective effective dose. CT scanning accounts for only
15 percent of the procedures, but almost half of the
collective effective dose.

New Jersey’s Department of Environmental Protection
implemented radiographic quality assurance regulations
in 2000 to reduce radiation exposure to patients and to
improve image quality. Before this program, exposure
levels from radiographic exams in New Jersey were
substantially above the national average for lumbar spine
and chest radiographic procedures, based on surveys
published by the Nationwide Evaluation of X-ray Trends.
Data collected in 2005 demonstrate New Jersey levels
are now lower than the national average. The data show
decreases in entrance skin exposure (ESE) of 36 percent
for chest, 65 percent for foot and 33 percent for lumbar
spine radiographic ESE. At the same time, image quality
has improved by more than 15 percent. 

Standard methods for calculating and reporting CT
dose have been developed, and data are being collected
from New Jersey facilities. Radiation exposure from dental
radiography is now being tracked, and dentists are
receiving recommendations on how to reduce patient
radiation exposure. Data from 2007 show that about 85
percent of the dental community is making voluntary
changes to reduce dental ESE, but about 10 percent
showed no improvement, and 4.4 percent have actually
increased exposures. Many dental offices are switching to
digital technology, which is expected to lead to a lowering
of the average radiation dose received by NJ citizens
from dental x-rays. 

By Ronald K. Chen, New Jersey Public Advocate

POISONING

TESTING FOR

A Prescription for a Child’s Health: 

SPECIAL AWARD
For achievements in protecting the people of New Jersey
from unnecessary exposure to radiation from natural
and man-made sources

Jill A. Lipoti, PhD
Director of the Division of Environmental
Safety and Health, New Jersey 
Department of Environmental Protection
and Adjunct Assistant Professor at the
UMDNJ School of Public Health

Discuss the need to reduce patient radiation exposure and

your efforts to educate providers in order to protect the

safety of New Jersey residents.
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can ingest. Further, parents unwittingly poison
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the fall of 2007, took lead dust wipe samples from 104
homes; 85 of those samples had elevated lead dust levels.7

While ingestion of lead dust from paint remains the
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other sources of lead exposure include soil, water, food
products (such as imported candies), cosmetics, folk remedies
and ceramics.8 Finally, while the federal government recently
passed the Consumer Products Safety Improvement Act of

2008,9 which sets strict limits on the amount
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– and the further upstream, the better. For instance, popula-
tion-based public health programs promoting physical activity,
improved nutrition and reduced tobacco use not only work,
but according to a July 2008 report from Trust for America’s
Health, their return on investment in reduced healthcare costs
is several times the program costs. Prevention is precisely
where community health-improvement partnerships come in.

Public health leaders are uniquely positioned to help
establish these partnerships, beginning with the leaders’
own local healthcare system. Being nonpartisan and mandated
to protect community health, the local public health agency
can create a neutral setting for healthcare providers to meet
noncompetitively as partners with common goals – a part-
nership of shared vision and trust. 

After recruiting a cross section of community leaders
for the partnership, the most difficult but vital challenge is
to empower team members to have final say in establishing
the community’s top health priorities, priorities that must
be community-driven. 

The task then becomes finding assets to invest in
improving community health, using those priorities as the
map. Every community has assets. Beyond public grants,
there are public, private and nonprofit agencies, many with
overlapping missions. Leadership’s goal is to engage and
channel all these assets toward a specific health issue. 

If, as indicators imply, true healthcare reform must
embrace and invest in prevention, then the future awaits in
health-improvement partnerships. We should insist on that
future beginning sooner rather than later.

In the United States, the frequency of diagnostic
radiology examinations increased almost ten-fold
between 1950 and 2006. The United States per-capita
annual effective dose from medical procedures is estimated
to have increased six-fold from about 0.5 mSv in 1980 to
3 mSv in 2006. Chest x-rays account for almost half of all
examinations, and extremities account for about 20 percent,
but together they account for only about 13 percent of the
collective effective dose. CT scanning accounts for only
15 percent of the procedures, but almost half of the
collective effective dose.

New Jersey’s Department of Environmental Protection
implemented radiographic quality assurance regulations
in 2000 to reduce radiation exposure to patients and to
improve image quality. Before this program, exposure
levels from radiographic exams in New Jersey were
substantially above the national average for lumbar spine
and chest radiographic procedures, based on surveys
published by the Nationwide Evaluation of X-ray Trends.
Data collected in 2005 demonstrate New Jersey levels
are now lower than the national average. The data show
decreases in entrance skin exposure (ESE) of 36 percent
for chest, 65 percent for foot and 33 percent for lumbar
spine radiographic ESE. At the same time, image quality
has improved by more than 15 percent. 

Standard methods for calculating and reporting CT
dose have been developed, and data are being collected
from New Jersey facilities. Radiation exposure from dental
radiography is now being tracked, and dentists are
receiving recommendations on how to reduce patient
radiation exposure. Data from 2007 show that about 85
percent of the dental community is making voluntary
changes to reduce dental ESE, but about 10 percent
showed no improvement, and 4.4 percent have actually
increased exposures. Many dental offices are switching to
digital technology, which is expected to lead to a lowering
of the average radiation dose received by NJ citizens
from dental x-rays. 

By Ronald K. Chen, New Jersey Public Advocate

POISONING

TESTING FOR

A Prescription for a Child’s Health: 

SPECIAL AWARD
For achievements in protecting the people of New Jersey
from unnecessary exposure to radiation from natural
and man-made sources

Jill A. Lipoti, PhD
Director of the Division of Environmental
Safety and Health, New Jersey 
Department of Environmental Protection
and Adjunct Assistant Professor at the
UMDNJ School of Public Health

Discuss the need to reduce patient radiation exposure and

your efforts to educate providers in order to protect the

safety of New Jersey residents.
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LEAD POISONING AND BRAIN DAMAGE
Lead poisoning, while entirely preventable, causes irre-

versible damage to the development, organization, maturation
and plasticity of a child’s brain.10 Even at blood lead levels
below 10 µg/dL (the level at which the Centers for Disease
Control and Prevention (CDC) recommends environmental
intervention), lead interferes with the brain’s functioning by
altering the growth and maturation of neurons and glia, inhibit-
ing trophic factor production, altering transmitter synthesis and
release, altering signal transduction and influencing gene
expression.11 The extent of a lead-poisoned child’s cognitive
impairment depends on, among other things, age at first expo-
sure to lead, maximum lead levels, duration of exposure,
genetics and diet.12 The effects of lead poisoning on the cog-
nitive skills required for academic success may not be iden-
tifiable until the child reaches critical transition points in school: 
1 — first grade, when children are expected to acquire
rudimentary reading and math skills, 
2 — fourth grade, when children begin to “read to learn” and 
3 — seventh grade, when students are expected to use
high-level organizational skills to carry out long-term projects.13 

THE CRITICAL ROLE THAT PHYSICIANS, NURSES 
AND OTHER HEALTHCARE PROFESSIONALS PLAY 
IN COMBATING LEAD POISONING

Healthcare professionals play a vital role in identifying,
responding to and preventing lead poisoning. 

First, although there is a universal screening law in
New Jersey that requires children to be blood lead tested
twice between the ages of 6 months and 26 months,14

only 46 percent of children in this age group were
screened in FY 2006.15 There are varied reasons for this
poor percentage rate. Some parents told us that their primary
care physician (PCP) gave them a
prescription to have the blood
work done at a lab, but they were
unable to take another day off
from work or to arrange for trans-
portation to the lab. Other parents
told us that their PCP, misinformed
about the legal requirement for
testing, told them that it was
unnecessary to test their children. 

Awareness of legal requirements and advances in
testing technology will lead to increased screening rates.
For instance, in 2006, the federal Food and Drug Admin-
istration granted “waived status” under the Clinical
Laboratory Improvement Act (CLIA) to the Lead Care II
blood lead analyzer, a portable device that provides results
of capillary or venous blood tests within three minutes.16

The waived status means that the device can be used by
any healthcare professional without special training or
advanced certification; this, in turn, means that the device
can potentially be readily used in physician offices,
mobile vans, federally qualified health centers, community
clinics, health fairs and schools, obviating the need for
parents to go to a lab.17

Second, given that the CDC has identified a time lag
between lead exposure and the age at which the full
extent of cognitive impairment can be identified, see
supra and note 13, it is imperative that PCPs follow the
CDC’s recommendation and provide ongoing, neuro-
developmental surveillance of children with elevated BLLs
even after the child reaches age six or the BLL is reduced.18

Further, healthcare professionals need to educate parents
both about this time lag and the permanent, irreversible
nature of the brain damage that lead causes. Many parents
we have talked to were under the erroneous impression
that once their child’s BLL was reduced, he or she was
fine. Others were unaware of the time lag and were
shocked when their child went from being an “A” student
in third grade to a “D” student in seventh grade as higher
brain functions were needed.

Third, primary care physicians need to educate parents
about the danger of BLLs less than 10. While children
with these lower levels may not be considered “poisoned”

under current CDC and state
guidelines, there is increasing
evidence that adverse effects on
neuro-development occur at
BLLs less than 10 µg/dL.19 In fact,
recent data suggest that the
greatest decrement in IQ per
microgram-increase-in-BLL occurs
at the lowest BLLs.20 Further, par-
ents who are told that their child

“has only a seven” may take no action to limit lead hazards
in the home. We met one family who kept getting their
young children screened, and nothing was done until the
BLLs, which had started in the single digits, eventually
climbed to 15. Detection of low levels of exposure can
prevent future poisoning. It is crucial that physicians
educate families and let them know that there is no safe
blood lead level. 

Finally, given that studies have shown that lead freely
crosses the placenta from the maternal blood to the
baby’s blood,21 there is a need to educate pregnant
women about ways in which they can identify and reduce
their own exposure to and absorption of lead. For example,
the literature suggests that calcium may decrease
gastrointestinal absorption of lead and reduce bone
resorption.22 If bone resorption is reduced, release of lead
from bone stores is diminished.23 An expert panel of
healthcare providers in New York City, therefore, rec-
ommends that pregnant women with elevated BLLs
increase their intake of calcium.24 The same panel also
cites as a best practice the habit of providing each
woman, at her first postpartum visit, anticipatory guidance
concerning how she can prevent her baby from becoming
lead poisoned.25

COLLABORATIVE EFFORTS
The Department of the Public Advocate has flyers in

seven languages available on its website that health
professionals can provide to parents and to pregnant
women to educate them about lead poisoning and the
need to get their children tested.26 Similarly, the Department
of Health and Senior Services and the Department of
Community Affairs have on their websites educational
materials regarding lead.27

As Hippocrates noted, “prevention is better than cure.”28

I encourage all healthcare professionals to join the fight
against childhood lead poisoning by providing education to
the families you serve and by testing the children whose
health and well-being are in your hands. If one of your
patients is lead poisoned, please visit the website of the
New Jersey Public Advocate (www.njpublicadvocate.gov)
for available state and local resources.29 Together we can
eliminate lead poisoning in New Jersey and protect the
most precious resource we have – our children. 

Ronald K. Chen became the first New Jersey Public
Advocate in 13 years when the Department of the Public

Advocate was restored in 2006. He provides advocacy for
at-risk children, elder citizens, people with disabilities,
mental health consumers and ratepayers and is given
standing to represent the public interest in legal pro-
ceedings. For more information on the department, please
visit http://www.njpublicadvocate.gov. 

1 New Jersey Department of Health and Senior Services. (2006).
Childhood lead poisoning in New Jersey, Annual Report, 12.
www.state.nj.us/health/fhs/documents/childhoodlead2006.pdf. 

2 New Jersey Department of Health and Senior Services. (2006).
37–38. (Figures derived by dividing the number of children
under age six in the state [678,609] by the number of children
under age six in Newark [25,608]). 

3 New Jersey Department of Health and Senior Services. (2006). 11.

4 New Jersey Department of Health and Senior Services.
(2006). 38–39. 

5 U.S. Census Bureau. New Jersey: Selected housing character-
istics, 2005 – 2007. http://factfinder.census.gov/servlet/
ADPTable?_bm=y&-geo_id=04000US34&-qr_name=ACS_
2007_3YR_G00_DP3YR4&-ds_name=ACS_2007_3YR_G00_
&-_lang=en&-_sse=on. 

6 N.J.A.C. 5:10-6.6.

7 Chen, R. K. (2008). Getting the lead out: The lead poisoning
crisis in New Jersey. www.state.nj.us/publicadvocate/public/
pdf/LeadPreliminaryPublicReport.pdf. 

8 Centers for Disease Control and Prevention Advisory Committee

“Friction surfaces, such as doors and windows, in these pre-1978 homes generate lead dust that children can ingest.”
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8 Centers for Disease Control and Prevention Advisory Committee
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on Childhood Lead Poisoning Prevention. (2002, March). Chap-
ter 3. InManaging elevated blood lead levels in young children.
www.cdc.gov/nceh/lead/casemanagement/chap3.pdf; See also,
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tal Disabilities of The Arc of New Jersey has developed the
Am I a Safe Kid? workshop to alert pre-school children,
their families and the staff of child care centers to the
dangers of childhood lead poisoning and the actions
that can be taken to prevent it. The workshop was created
as part of a Wheels Under Your Feet? Helmet On Your
Head! project funded by the Christopher and Dana
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The Coalition for Prevention also provides ToolKit
materials on lead poisoning to local county chapters of
The Arc of New Jersey, as well as a quarterly newsletter
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New Jersey Interagency Task Force on Lead Poisoning
Prevention. For more information about the Coalition for
Prevention, or to schedule an Am I a Safe Kid? workshop,
please contact the Coalition at 732.246.2525 ext. 29 or
awilson@arcnj.org. 

MDA-79 MDAdvisor Spring 09:Layout 1  4/1/09  11:00 AM  Page 32



32 MDADVISOR | SPRING 2009

on Childhood Lead Poisoning Prevention. (2002, March). Chap-
ter 3. InManaging elevated blood lead levels in young children.
www.cdc.gov/nceh/lead/casemanagement/chap3.pdf; See also,
Centers for Disease Control and Prevention Advisory Com-
mittee on Childhood Lead Poisoning Prevention. (2002, March).
Appendix. www.cdc.gov/nceh/lead/casemanagement/
Appendixes.pdf. 

9 Consumer Product Safety Improvement Act of 2008, P. L. 110-
314, 122 Stat. 3016 (current version at 15 U.S.C. 2051 et seq.).

10 Schneider, J. S. (2008, April 8). Effects of lead on the developing
brain: New insights into an old problem. Unpublished Power-
Point presentation, Slide 34.

11 Schneider, J. S. (2008, April 8). Slide 25; See also, Bellinger,
D. C. (2004). Lead. Pediatrics, 113, 1016-1018. (This article 
collects studies finding an inverse association between blood
lead levels under 10 µg/dL and IQ.)

12 Schneider, J. S. (2008, April 8). Slide 39. 

13 Centers for Disease Control and Prevention Advisory Committee
on Childhood Lead Poisoning Prevention. (2002, March). Chapter
5. www.cdc.gov/nceh/lead/casemanagement/chap5.pdf.

14 N.J.A.C. 8:51A-2.2(a)(1).

15 New Jersey Department of Health and Senior Services.
(2006). 15. 

16 U.S. Food and Drug Administration. (2006, September 18).
FDA broadens access to lead screening test that gives immediate
results. www.fda.gov/bbs/topics/NEWS/2006/NEW01456.html. 

17 See, N.J.A.C. 8:44. (Widespread implementation of the Lead
Care II device in New Jersey may require a regulatory change.) 

18 Centers for Disease Control and Prevention Advisory Committee
on Childhood Lead Poisoning Prevention. (2002, March). Chapter
5. www.cdc.gov/nceh/lead/casemanagement/chap5.pdf; See
also, Centers for Disease Control and Prevention Advisory Com-
mittee on Childhood Lead Poisoning Prevention. (March 2002).
Chapter 3. www.cdc.gov/nceh/lead/casemanagement/chap3.pdf.

19 Schneider, J. S. (2008, April 8). Slide 25; See also, Centers for Dis-
ease Control and Prevention. (2005, August). Preventing lead
poisoning in young children. 2 http://www.cdc.gov/nceh/
lead/Publications/PrevLeadPoisoning.pdf  (While the CDC
has not lowered the level of concern below 10 µg/dL, it has
acknowledged that “additional evidence exi[s]ts of adverse
health effects in children at BLLs <10 µg/dL.”); See also,
Graber, N., & Forman, J. (2004, October 4). Guidelines for
the identification and management of pregnant women with
elevated lead levels in New York City. 11. www.ci.nyc.ny.us/
html/doh/downloads/pdf/lead/lead_preg_women_032006.pdf. 

20 Graber, N., & Forman, J. (2004, October). 16. 

21 Graber, N., & Forman, J. (2004, October). 10. 

22 Graber, N., & Forman, J. (2004, October). 19.

23 Graber, N., & Forman, J. (2004, October). 19.

24 Graber, N., & Forman, J. (2004, October). 20.

25 Graber, N., & Forman, J. (2004, October). 17.

26 Available at http://www.state.nj.us/publicadvocate/
public/issues/lead_main.html. 

27 New Jersey Department of Health and Senior Services.
(2009). Lead: General information. www.state.nj.us/health/iep/
lead.shtml; See also, State of New Jersey Department of
Community Affairs. (2007). The Leadsafe NJ Program.
www.leadsafenj.org. 

28 NovaOnline: M.D. Survivor. (n.d.). Hippocratic Oath: 
Modern version. www.pbs.org/wgbh/nova/doctors/
oath_modern.html. 

29 State of New Jersey Department of the Public Advocate.
(2007). Resources. www.state.nj.us/publicadvocate/
dpa_resourcelinks.html#5. 

The New Jersey Coalition for Prevention of Developmen-
tal Disabilities of The Arc of New Jersey has developed the
Am I a Safe Kid? workshop to alert pre-school children,
their families and the staff of child care centers to the
dangers of childhood lead poisoning and the actions
that can be taken to prevent it. The workshop was created
as part of a Wheels Under Your Feet? Helmet On Your
Head! project funded by the Christopher and Dana
Reeve Foundation.

The Coalition for Prevention also provides ToolKit
materials on lead poisoning to local county chapters of
The Arc of New Jersey, as well as a quarterly newsletter
PREVENTION Counts. The Coalition is a member of the
New Jersey Interagency Task Force on Lead Poisoning
Prevention. For more information about the Coalition for
Prevention, or to schedule an Am I a Safe Kid? workshop,
please contact the Coalition at 732.246.2525 ext. 29 or
awilson@arcnj.org. 

MDA-79 MDAdvisor Spring 09:Layout 1  4/1/09  11:00 AM  Page 32



Creating a Partnership for Change to Alleviate 
New Jersey’s Chronic Blood Shortage

statewide, public-private partnership of businesses and trade
associations, was established in June 2008 with the goal of
increasing the number of workplace blood drives in order to
double the number of New Jerseyans who routinely donate
blood. The Coalition meets quarterly to develop strategies
that will support and enhance the effectiveness of workplace
blood donor campaigns and to increase blood donation
among New Jersey’s diverse ethnic employees, since certain
rare and specific blood types are often in short supply. 

Through professional networks and a website,
www.njsave3lives.com, Coalition members encourage
employers that currently hold blood drives to increase the
number of blood donors, and Coalition members call on all
employers to make it easy and convenient for their employees
to give blood. Recommendations from experienced blood
drive organizers can be found on the website, along with
free tools and videos that can be downloaded and used to
publicize workplace blood drive campaigns.

THE CRITICAL NEED FOR WORKPLACE BLOOD DRIVES
For 15 years, New Jersey has lagged behind the nation in

the percentage of people giving blood, and our donations
have not kept pace with the growing need. As a result, at
most times throughout the year, New Jersey hospitals have
less than a two-day supply of blood on hand. This severe and

In a perfect example of public-private partnership, New
Jersey hospitals and businesses and the New Jersey Depart-
ment of Health and Senior Services (DHSS) have joined
forces to increase the state’s blood supply and to educate
the public about why it’s important to give the gift of life.

The DHSS joined with the New Jersey Hospital
Association (NJHA) and a coalition of businesses this
past winter to kick off the Save 3 Lives: All in a Day’s
Work statewide campaign to increase blood dona-
tions in New Jersey. The slogan emphasizes the fact
that the safe and simple act of giving blood during the
course of an otherwise routine workday can save up to
three lives.

NJHA held a workplace blood drive at its Princeton
headquarters and urged all hospitals in the state to host
blood drives in January. More than 80 hospitals, other
healthcare providers, blood centers and workplaces
scheduled blood drives. During last year’s month-long
campaign, blood donations increased more than 50 percent.

The collective goal is to keep the momentum going all
year long. The New Jersey Workplace Blood Donor Coali-
tion, which is cosponsored by Novartis Pharmaceuticals
Corporation and DHSS, calls on businesses and associations
in the state to now hold workplace blood drives throughout
the entire year. It is hoped that this will alleviate the chronic
blood shortages that have become a way of life in our
hospital blood banks and transfusion services departments.
New Jersey is fortunate to have quality hospitals with
talented medical teams, but their life-saving work often
depends on the availability of this precious resource.

New Jersey hospitals transfuse more than 500,000 units
of blood annually. In 2007, New Jersey needed 59,011 more
units of blood than the state collected, and our hospitals had
to spend an estimated $18 million to $24 million to buy the
necessary blood supplies from other states. (A single unit of
blood can cost as much as $400.) According to New Jersey’s
blood centers, the availability of blood from other states is
particularly difficult during seasonal shortage periods such as
the summer months and major holidays. In addition, the cost
of imported blood continues to increase, placing a financial
burden on the blood centers and hospital users. This makes
the alternative supply less dependable than it once was. 

INCREASING EMPLOYER PARTICIPATION 
IN BLOOD DONATION 

The New Jersey Workplace Blood Donor Coalition, a

By Commissioner Heather Howard

“The New Jersey Workplace Blood Donor
Coalition, which is cosponsored by 

Novartis Pharmaceuticals Corporation and
DHSS, calls on businesses and associations

in the state to now hold 
workplace blood drives throughout 

the entire year.”
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persistent blood shortage leaves patients vulnerable to any
disruption of our ability to collect or import blood products.

Sixty percent of New Jersey adults are eligible to
donate blood, yet only 2.5 percent do so on a routine basis.
If New Jersey could double its donor participation to the
national average of 5 percent, it could eliminate its blood
shortage and ensure a stable blood supply for the state’s
daily medical and emergency needs.

Workplace blood drives address the three reasons
most people give for not donating blood: 
1 — It is inconvenient.
2 — They are unaware of the need.
3 — They have never been asked to donate. 
Workplace blood drives eliminate these barriers by making

donating convenient – employees can donate without leaving
the office. Moreover, employers can explain the need for
blood donation and invite workers to donate. Blood drive
coordinators, appointed by senior management, can establish
incentive programs, buddy systems and recognition events
to reassure first-time donors and reward regular donors.

New Jersey has one of the nation’s most diverse popu-
lations, and workplace blood drives offer an opportunity to
reach diverse ethnic groups whose blood types are often in
short supply. For example, some African Americans have rare
U-negative or Duffy-negative blood types. Patients with these
blood types must depend on other African Americans to
supply this lifesaving blood. Also, 25 percent of Asians and
18 percent of African Americans have B positive blood types,
while only 9 percent of whites and Hispanics have this type.

Because participation in blood drives is low even during
the best of times, health experts worry that donations may
drop with the economic downturn. When the focus is on
falling productivity and downsizing, blood donation may
not be a priority for employers. However, blood drives
can have a positive impact on a company by bringing
workers together around a good cause. Many donors take
great satisfaction in donating and feel empowered by the
selfless act of giving blood. The indirect costs associated
with workers’ time for coordinating a blood drive and
donating blood are minimal.

Blood drive campaigns are most successful when the
company president, CEO or executive manager makes a
strong commitment to the drive and communicates that

commitment to all employees. Employees need to know
that top management and senior staff wholeheartedly
endorse using work time to donate blood. 

Workplace blood drives conducted across New Jersey
will raise awareness of the need for blood donations
through the Save 3 Lives campaign and will give many
more residents the opportunity to donate blood. The
Coalition urges employers to conduct blood drives at
regular intervals throughout the year and to encourage
their employees to donate on a routine basis. By working
together, state agencies and New Jersey’s business
community can alleviate the state’s blood shortage. 

Heather Howard is the Commissioner for the New
Jersey Department of Health and Senior Services. 
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“One pint of your blood may

SAVE UP TO 3 LIVES.”
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Each day, more and more of your patients are turning to the
Internet for health information. As a result of this trend,
physicians have to work harder than ever to help their
patients make sense of the plethora of information they’ll
find – much of which is useless, confusing and contradictory. 

According to a study commissioned by the California
Health Care Foundation, “The Internet plays a central role
in providing health information. It is also becoming a
platform for convening social networks and creating health
information.” Indeed, according to recent surveys, 60 to 80
percent of Americans have used the Internet to find health

information.1 Many people say they use the Internet to
get information, get second opinions or even self-diagnose
because it is so difficult to have a face-to-face conversation
with a physician. Whether or not it is true that physicians’
unavailability is really the reason for the increase in Internet
searches on medical issues, that’s the perception, and for
many people, perception equals reality. 

In that reality lurks a common danger that is well-
known to most physicians and was confirmed in a recent
study. A Microsoft study of Internet use and medical
research by Ryen White and Eric Horvitz found that 5.3

percent of more than 11,100 search sessions led to a
“query escalation,” during which the subject began
associating a common symptom with a serious medical
condition. For example, when searching for the key word
headache, the subject then began querying headache
tumor and brain tumor treatment instead of something
more likely such as caffeine withdrawal symptoms.2 This
spiral thinking while Internet searching often leads to
unnecessary panic. 

This Microsoft study found that “the World Wide
Web has the potential to increase the anxieties of people
who have little or no medical training, especially when
web search is employed as a diagnostic procedure.”3

White and Horvitz use the term “cyberchondria,” which is
a fitting descriptor for the unfounded escalation of
concerns these individuals face as a result of researching
their various symptoms. So the question is: What can a
concerned, committed and empathetic physician do to
help patients make better use of the Internet? Here are
some suggestions:
1 — Educate your patients about the safe and proper use
of websites offering medical information. Know that patients
will go on the Internet to research their medical concerns,
so give your patients the tools they need to determine
which sites are reliable and which are not. The National
Cancer Institute has developed a fact sheet that helps
patients navigate the confusing and often misleading
information they find online. This resource, entitled “How
To Evaluate Health Information on the Internet: Questions
and Answers,” can be found at www.cancer.gov/
cancertopics/factsheet/information/internet.4 Here are
a few of the key points:

• Any website should make it easy for people to learn
who is responsible for the site and its information. 

• If the person or organization in charge of the website
did not write the material, the original source should
be clearly identified. 

• Health-related websites should give information
about the medical credentials of the people who
prepare or review the material on the site.

• Patients should be cautious about sites that appear
to be informational but are actually trying to sell a
service, vitamins, herbal supplements or other
forms of unestablished medical treatments.

• It is generally not necessary to provide any personal
information, other than an e-mail address, to a

medical information website; patients should never
provide their address, Social Security number or credit
card information. 

2 — Create a website of your own (or with a group of physi-
cians) that offers your patients secure access to relevant,
up-to-date, easy-to-understand and accurate medical
information. For example, a plastic surgeon’s site may contain
the latest information on the benefits and dangers of using
Botox. An oncologist might post the latest research findings
and methods of treatment, as well as recommendations for
diet and exercise for cancer patients. Regardless of the type
of information on the site, give your patients immediate
and practical information by posting answers to the questions
most commonly asked in your practice and present those
answers in non-medical, easy-to-understand English. Also,
professional guidance on standards of care should be
included and emphasized.
3 — Consider whether there is an e-mail system that would
work in your practice to assist you with communicating with
your patients. There are numerous secure web-based prod-
ucts now available in the healthcare market for this purpose.
Be sure to establish an agreed-upon policy outlining
expected response time – perhaps, for example, 48 hours.
A key to successful use of e-mail communication is a positive
attitude. Embrace this means of communication – not as a
necessary nuisance but as an important information-sharing
tool that can save you time and keep you in contact with
your patients. Of course, you will want to make sure that
any system you adopt is compliant with HIPAA and other
applicable regulations.
4 — If you plan on communicating with patients via e-mail,
make it standard practice to ask for your patients’ e-mail
addresses. An e-mail database will allow you to easily keep
in touch. You might occasionally send a note recommending
a reputable Internet site or pass on relevant information,
including articles you may have published or presentations
you may have made. This isn’t simply a tool of self-promotion;
rather, it is an effort to share valuable information in a cost-
effective and timely fashion. 
5 — If you do not have your own website or a secure e-mail
system, you should at least have a list of recommended,
reputable websites that your patients can turn to for
information. It is important that your staff get into the habit
of sharing this information with patients and serve as your
representative in this regard. This may sound like a major
undertaking; however, the effort is rewarded when it replaces

NAVIGATING HEALTH INFORMATION 

INTERNET By Steve Adubato, PhDon the
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concerns these individuals face as a result of researching
their various symptoms. So the question is: What can a
concerned, committed and empathetic physician do to
help patients make better use of the Internet? Here are
some suggestions:
1 — Educate your patients about the safe and proper use
of websites offering medical information. Know that patients
will go on the Internet to research their medical concerns,
so give your patients the tools they need to determine
which sites are reliable and which are not. The National
Cancer Institute has developed a fact sheet that helps
patients navigate the confusing and often misleading
information they find online. This resource, entitled “How
To Evaluate Health Information on the Internet: Questions
and Answers,” can be found at www.cancer.gov/
cancertopics/factsheet/information/internet.4 Here are
a few of the key points:

• Any website should make it easy for people to learn
who is responsible for the site and its information. 

• If the person or organization in charge of the website
did not write the material, the original source should
be clearly identified. 

• Health-related websites should give information
about the medical credentials of the people who
prepare or review the material on the site.

• Patients should be cautious about sites that appear
to be informational but are actually trying to sell a
service, vitamins, herbal supplements or other
forms of unestablished medical treatments.

• It is generally not necessary to provide any personal
information, other than an e-mail address, to a

medical information website; patients should never
provide their address, Social Security number or credit
card information. 

2 — Create a website of your own (or with a group of physi-
cians) that offers your patients secure access to relevant,
up-to-date, easy-to-understand and accurate medical
information. For example, a plastic surgeon’s site may contain
the latest information on the benefits and dangers of using
Botox. An oncologist might post the latest research findings
and methods of treatment, as well as recommendations for
diet and exercise for cancer patients. Regardless of the type
of information on the site, give your patients immediate
and practical information by posting answers to the questions
most commonly asked in your practice and present those
answers in non-medical, easy-to-understand English. Also,
professional guidance on standards of care should be
included and emphasized.
3 — Consider whether there is an e-mail system that would
work in your practice to assist you with communicating with
your patients. There are numerous secure web-based prod-
ucts now available in the healthcare market for this purpose.
Be sure to establish an agreed-upon policy outlining
expected response time – perhaps, for example, 48 hours.
A key to successful use of e-mail communication is a positive
attitude. Embrace this means of communication – not as a
necessary nuisance but as an important information-sharing
tool that can save you time and keep you in contact with
your patients. Of course, you will want to make sure that
any system you adopt is compliant with HIPAA and other
applicable regulations.
4 — If you plan on communicating with patients via e-mail,
make it standard practice to ask for your patients’ e-mail
addresses. An e-mail database will allow you to easily keep
in touch. You might occasionally send a note recommending
a reputable Internet site or pass on relevant information,
including articles you may have published or presentations
you may have made. This isn’t simply a tool of self-promotion;
rather, it is an effort to share valuable information in a cost-
effective and timely fashion. 
5 — If you do not have your own website or a secure e-mail
system, you should at least have a list of recommended,
reputable websites that your patients can turn to for
information. It is important that your staff get into the habit
of sharing this information with patients and serve as your
representative in this regard. This may sound like a major
undertaking; however, the effort is rewarded when it replaces
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your patients’ misdirected fears and assumptions rooted in
inaccurate and unsubstantiated websites with credible and
reliable facts. The sources listed in the Sample Websites for
Patients box will give you a base from which to start your own
list tailored to your medical specialty.

The use of the Internet by your patients to research
medical symptoms, conditions and treatments is not a passing
phase, so it is important for all healthcare providers to learn how
to use the Internet to their advantage. Dr. Harlan Weinberg,
head of the critical care department at Northern Westchester
Hospital in Mt. Kisco, New York, is the author of a helpful book,
Best Health Resources on the Web. He recommends that
instead of leaving patients on their own to surf the Internet
and turn their random aches and pains into worst-case sce-
narios, patients can be taught to utilize the web as an effective
means of prevention. Says Weinberg: “It’s a tool, but you
still need to have someone doing the critical medical thinking.
Your Internet is not going to provide you that.”5

SAMPLE WEBSITES FOR PATIENTS

American Medical Association: 
www.ama-assn.org

Centers for Disease Control and Prevention:  
www.cdc.gov

Department of Health and Human Resources: 
www.healthfinder.gov

Health A to Z: 
www.healthatoz.com

Health Search Engine: 
www.healthline.com

Health Square: 
www.healthsquare.com

InteliHealth: 
www.intelihealth.com

Mayo Clinic: 
www.mayoclinic.com

Medem: 
www.medem.com

MedicineNet: 
www.medicinenet.com

MedlinePlus Health Information: 
www.medlineplus.gov

RxList - Internet Drug Index: 
www.rxlist.com

UpToDate: 
www.uptodate.com

WebMD: 
www.webmd.com

Steve Adubato, PhD, is a four-time Emmy Award-
winning anchor for Thirteen/WNET (PBS) and is also a
media analyst for MSNBC. He is a motivational speaker
and Star-Ledger columnist who has written extensively
on doctor-patient communication. 

1 Sarasohn-Kahn, S., & California Health Care Foundation.
(2008, April). The wisdom of patients: Health care meets
online social media. www.chcf.org/documents/chronicdisease/
HealthCareSocialMedia.pdf. 

2 White, R. W., & Horvitz, E. (n.d.). Cyberchondria: Studies 
of the escalation of medical concerns in web search.
ftp://ftp.research.microsoft.com/pub/tr/TR-2008-178.pdf.

3 White, R. W., & Horvitz, E. (n.d.).

4 National Cancer Institute. (n.d.). How to evaluate health
information on the Internet: Questions and answers.
www.cancer.gov/cancertopics/factsheet/information/internet.

5 Weinberg, H. R. (2008). Dr. Weinberg’s guide to the best
health resources on the web. New York: Collins.
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c/o MDAdvantage 
Two Princess Road, Suite 2 
Lawrenceville, NJ 08648

Chairman & CEO, MDAdvantage

“Our insured physicians sleep much easier 
at night knowing that we never do.”

Our New Jersey-based professional staff can be
reached by telephone 24 hours a day, 7 days a week.

A LEADING PROVIDER OF MEDICAL PROFESSIONAL 
LIABILITY INSURANCE IN NEW JERSEY

Two Princess Road, Suite 2, Lawrenceville, NJ 08648
888-355-5551 • www.MDAdvantageonline.com

Every physician knows that in an emergency,
time is critical. As a leading provider of medical
professional liability insurance, we know that
the same holds true in our business. That’s
why we have a dedicated team of professionals
ready to help, 24/7.

MDAdvantage is a New Jersey-based 
company that is focused entirely on New Jersey
physicians and their medical practices. We
have claim specialists located throughout the
state able to quickly meet with physicians, attend
depositions and trials, and personally guide
them through the defense of a claim. 

Whatever the need, we are there.
With MDAdvantage, the protection you need

is always close at hand.
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