
Volume 93    No. 10     October  2010

�
Oncology



56
52

    We're not LIKE A Good Neighbor,

    WE  ARE 

   The Good Neighbor Alliance 

The Good Neighbor Alliance Corporation
The Benefits Specialist

401-828-7800  or  1-800-462-1910

Specializing in Employee Benefits since 1982

www.goodneighborall.com

Health        Dental        Life        Disability        Long Term Care

Pension Plans        Workers' Compensation        Section 125 Plans

P.O. Box 1421 Coventry, RI  02816

Affiliated with
 RHODE ISLAND MEDICAL SOCIETY 

rhode island  
medical societ y

Affiliated with



293
VOLUME 93     NO. 10     OCTOBER 2010

Medicine and Health/Rhode Island (USPS 464-820), a monthly publication, is owned and published by the Rhode Island Medical Society, 235
Promenade St., Suite 500, Providence, RI 02908, Phone: (401) 331-3207. Single copies $5.00, individual subscriptions $50.00 per year, and $100
per year for institutional subscriptions. Published articles represent opinions of the authors and do not necessarily reflect the official policy of the Rhode
Island Medical Society, unless clearly specified. Advertisements do not imply sponsorship or endorsement by the Rhode Island Medical Society. Periodicals
postage paid at Providence, Rhode Island. ISSN 1086-5462. POSTMASTER: Send address changes to Medicine and Health/Rhode Island, 235
Promenade St., Suite 500, Providence, RI 02908. Classified Information: Cheryl Turcotte/Rhode Island Medical Society, phone: (401) 331-3207, fax:
(401) 751-8050, e-mail: cturcotte@rimed.org. Production/Layout Design: John Teehan, e-mail: jdteehan@sff.net.

Note: Medicine & Health/Rhode Island appears on www.rimed.org, under Publications.

UNDER THE JOINT
EDITORIAL SPONSORSHIP OF:

The Warren Alpert Medical School of
Brown University
Edward J. Wing, MD, Dean of Medicine
& Biological Science

Rhode Island Department of Health
David R. Gifford, MD, MPH, Director

Quality Partners of Rhode Island
Richard W. Besdine, MD, Chief
Medical Officer

Rhode Island Medical Society
Vera A. DePalo, MD, President

EDITORIAL STAFF

Joseph H. Friedman, MD
Editor-in-Chief

Sun Ho Ahn, MD
Associate Editor

Joan M. Retsinas, PhD
Managing Editor

Stanley M. Aronson, MD, MPH
Editor Emeritus

EDITORIAL BOARD
Stanley M. Aronson, MD, MPH
John J. Cronan, MD
James P. Crowley, MD
Edward R. Feller, MD
John P. Fulton, PhD
Peter A. Hollmann, MD
Anthony E. Mega, MD
Marguerite A. Neill, MD
Frank J. Schaberg, Jr., MD
Lawrence W. Vernaglia, JD, MPH
Newell E. Warde, PhD

OFFICERS

Gary Bubly, MD
President

Nitin S. Damle, MD
President-Elect

Alyn L. Adrain, MD
Vice President

Elaine C. Jones, MD
Secretary

Jerald C. Fingerut, MD
Treasurer

Vera A. DePalo, MD
Immediate Past President

DISTRICT & COUNTY PRESIDENTS

Geoffrey R. Hamilton, MD
Bristol County Medical Society

Robert G. Dinwoodie, DO
Kent County Medical Society

Rafael E. Padilla, MD
Pawtucket Medical Association

Patrick J. Sweeney, MD, MPH, PhD
Providence Medical Association

Nitin S. Damle, MD
Washington County Medical Society

RHODE ISLAND
PUBLICATION OF THE RHODE ISLAND MEDICAL SOCIETY

Medicine � Health VOLUME 93    NO. 10    October  2010

COMMENTARIES

294 Localizing the Wandering Uterus
Joseph H. Friedman, MD

295 A Terrible Spirit Hath Taken Him
Stanley M. Aronson, MD

CONTRIBUTIONS
Special Issue: ONCOLOGY
Guest Editor: Jorge J. Castillo, MD

296 Non-AIDS Defining Cancers
Jodi L. Layton, MD, and Jorge J. Castillo, MD

300 Do Race and Ethnicity Predict Survival in Metastatic Non-Small Cell Lung Cancer?
David Berz, MD, PhD, MPH, Katherine E. Faricy-Anderson, MD, MPH,
Sherry Weitzen, PhD, Ariel Birnbaum, MD, and Gary Strauss, MD, MPH

304 Primary Care Concerns in Breast Cancer Patients
Mary Anne Fenton, MD, FACP

308 Why Does Rhode Island Have the Greatest Incidence of Bladder Cancer in the
United States?

Katherine E. Faricy-Anderson, MD, MPH, John P. Fulton, PhD, Anthony E. Mega, MD

317 The Evolving Role of Histology in the Treatment of Non-Small Cell Lung Cancer
Naveed Rana, MD, and Humera Khurshid, MD 

COLUMNS

320 CREATIVE CLINICIAN CASE: A New Low for an Old High: Neutropenia Induced by
Levamisole-adulterated Cocaine
Andrew Van Wieren, Mahim Kapoor, MD, Pooja Rao, MD, and Rebekah Gardner, MD

322 GERIATRICS FOR THE PRACTICING PHYSICIAN: Nutrition Recommendations for the
Independent-Living Older Person
Brenna Brucker, Lynn McNicoll, MD, and Renee Shield, PhD

325 HEALTH BY NUMBERS: Prepregnancy Obesity and Birth Defects in Rhode Island
William Arias, MPH, and Samara Viner-Brown, MS

327 Physician’s Lexicon: From Catheters to Cathedrals
Stanley M. Aronson, MD

327 Vital Statistics

328 October Heritage

Cover: “Edge of the World,” pastel, by Cynthia
Blair. The artist,  a graduate of the Rhode Is-
land School of Design, has won many awards
for her paintings and drawings, both locally
and nationally.She is currently exhibiting at
The Jamestown Gallery in Jamestown, RI. See
www.cbastudio.com



294
MEDICINE & HEALTH/RHODE ISLAND

ity resolve without treatment in the first few
weeks, while those that persist for several
months generally persist forever. These are
often disabling, and no treatment is known
to be effective. The patients generally do
poorly. The neurologist dismisses them with,
“no neurological disorder” and then the psy-
chiatrist dismisses them with “no psychiatric
disorder.” It is only in recent years that some
neurologists have at least continued to follow
these patients, even if the etiology of the dis-
order is psychiatric, just as we follow people
with untreatable degenerative disorders. This
is support and is important, but it is not treat-
ment, at least not specific treatment.

While many of these patients share a
variety of common psychiatric comorbidities,
such as childhood abuse, personality disor-
ders, post traumatic stress disorders, not all
do, and many, on the surface, appear to not
have much in the way of psychiatric dysfunc-
tion. This, of course, makes life hard for the
psychiatrist and, worse for the poor patient.

In recent years, there have been studies
trying to figure out “how” rather than “why”
conversion disorders take place, by using
fMRI, a crude measure of brain activity,
while the patient has conversion symptoms,
and comparing the results to normal con-
trols feigning the same disorder. In one study
however, the conversion patients had inter-
mittent tremors and the fMRI were obtained
while the patient had the conversion tremor
and then again when the same patient vol-
untarily mimicked the tremor, thus acting
as his own control. The fMRI patterns dif-
fered when the conversion disorder patients
had their conversion-tremor, presumably vol-
untary but unconscious, from when they
feigned the exact same tremor. This implies
that there are physiological underpinnings
to explain how some patients develop neu-
rological symptoms which are generated un-
consciously. These physiological alterations
will not explain why some patients develop
these problems but may, in time, suggest how
to treat them. It is not clear in this early stage
whether this imaging modality will allow us
even to diagnose the problem.

These studies are important because con-
version disorders are common, confounding
to all involved and may provide insights into
the dynamics of unconscious motivations. The
different conversion symptoms have been as-
sociated with different brain alterations. No
single region has been implicated to suggest
that there is a region devoted to “self-aware-
ness.” The data thus provides a philosophical

Localizing the Wandering Uterus
�

Commentaries

Conversion disorders have been recog-
nized forever although not formally stud-
ied until the great French neurologist, Char-
cot, focused his attention on this problem
in the mid 19th century. The patients were
predominantly women, perhaps all women,
who manifested a variety of clinical signs
that could not be explained by any known
derangements of neurological structures.
Freud, who studied with Charcot, devel-
oped an interest in this area, later publish-
ing the famous case of conversion-weakness
in Anna O. Anna O, of course, was cured
by psychoanalysis and then went on to a
prominent career as a social worker.

The term “conversion disorder,” which
has been used interchangeably with “hys-
teria,” refers to the presumed mechanism
by which non-organically explicable neu-
rological abnormalities result when emo-
tional distress is allegedly “converted” into
physical manifestations. The term “hyste-
ria,” which predated Charcot, is derived
from the Greek term for uterus. It was used
to describe these disorders because they
were thought to occur only in women, and
were ascribed to a problem with the uterus,
which was thought to wander.

Conversion symptoms are so common
that they are discussed in the vernacular in
such phrases as, “so-and-so is a pain in the
neck,” (or some other place). What this
phrase means, of course, is that “so and so”
causes so much aggravation that one experi-
ences his presence as physically painful. It is
common to blame headaches, for example,
on stress at work, difficulty with relatives, etc.
It is unlikely that anyone doubts that stress
may cause pain in vulnerable people. Yet the
notion that stress may cause weakness, numb-
ness, blindness, muteness, tremors, impaired
walking, or seizures, is accepted more in the
general sense than in a specific case. “Yes, I
think that stress may cause these problems
in some people, but not in me.”

A few decades ago, before the era of
modern imaging and invasive testing, sev-
eral studies reviewed the long-term out-
come of patients who had been diagnosed

with psychogenic explanations for their
symptoms and signs. A large percentage,
varying from 30-50%, ultimately were ex-
plained as the result of organic lesions. Neu-
rological patients were found to have MS
or unusual, but clearly organic, forms of
epilepsy. Inflammatory bowel disease ex-
plained many with non-specific GI symp-
toms. Systemic lupus erythematosis and
other autoimmune disorders became ap-
parent. Metabolic derangements became
identifiable, and these, in retrospect, ex-
plained the earlier symptoms. This under-
mined everyone’s confidence in their diag-
noses, particularly psychiatrists who were
put in the difficult position of trying to
“cure” someone of a presumed psychogenic
disorder that later turned out to be mul-
tiple sclerosis or a brain tumor. However,
in recent times, similar studies have revealed
an amazingly low incidence of mis-diag-
noses. The vast majority of current diag-
noses of non-organic disorders are, it seems,
correct. The problem thus moves from, “is
it organic?” to “how did this happen?” and
“what to do about it?” The answers are, un-
fortunately, not known. Psychoanalysis has
been more helpful in explaining than in
treating it.

As a movement-disorders specialist, I
know most about conversion disorders in
this area. The diagnosis of psychogenic
disorder is made in about 5% of new pa-
tients referred to movement-disorder cen-
ters in the western world. This is a fairly
substantial number and certainly under-
estimates the problem because many of the
disorders are transient and resolve before
the appointment to the specialist’s office.
My experience doing general neurology
consults in hospitals suggests a percentage
quite a bit greater than 5%. It is not terri-
bly uncommon to give tPA, for example,
to patients who were thought to have had
strokes, but actually had psychogenic
weakness. I’ve seen one patient who has
had tPA twice for psychogenic “strokes.”

The natural history of conversion disor-
ders in general is interesting. The vast major-
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A Terrible Spirit Hath Taken Him
�

of man is polluted by God, the most impure by the most holy.”
Epilepsy, he concluded, is no different that other diseases.

A final comment by Hippocrates: He declared that epi-
lepsy can be cured “.  .  . without minding purifications, spells
and all other illiberal practices of a like kind.” Galen, some five
centuries later, agreed that epilepsy was surely in the realm of
the secular, treatable diseases, although he incorrectly ascribed
epilepsy to his theory of humors.

Yet these classical voices of antiquity, while heard, were
not heeded.  The satanic origin of epilepsy was an unqualified
axiom for another millennium. (See, for example, the Salem
witch trials of 1692.)

John of Gaddesden (1280 – 1361), court physician to
King Edward I and England’s most prominent physician of his
age, described how to distinguish satanic possession from mun-
dane epilepsy: “Utter these words into the ear of the suspect:
‘Depart demon and go forth.’ If he be lunatic or demoniac he
immediately becomes dead for nearly an hour. If he does not
fall when he hears this word, then you know he is epileptic.”

Demons were still alive and thriving as etiologic agents in
the late 17th Century. Thomas Willis (1621 – 1675), with nei-
ther irony nor tongue in cheek,  declared: “As often as the Devil
is permitted to afflict Miserable Mortals with his delusions, he
is not able to draw more cruel arrows .  .  . than by the assaults
of this Monstrous Disease.”

And to prove the ubiquity of the Devil even in artless, guile-
less children, the great Dutch physician Gerhard van Swieten
(1700 – 1772) wrote: “I have seen an innocent boy of four years
of age, who, as soon as he began to repeat the Lord’s prayer, was
immediately convulsed.”  A credulous younger van Swieten was
certain of the tangible reality of demonic possession. But latter
in life, as court physician to Empress Maria Theresa, he decried
this superstition that had infiltrated medicine; and it was Swieten
who later denounced the beliefs, widespread in Austro-Hun-
gary, in vampirism and other demonic persuasions.

– STANLEY M. ARONSON, MD
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Brown University.
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How do we establish the identity, the individuality, of a
specific systemic disease? We gather its outward manifestations such
as fever, weakness, rash or pain, then solemnly declare its separate-
ness from other known diseases. Finally we confer a name upon it.
Human progress, though,  is glacially slow, measured more in mil-
lennia than in years;  and of humanity’s many worthy disciplines,
none has progressed more slowly than rational medicine.

 Consider our understanding of a family of illnesses called
epilepsy. The signs that announce epilepsy emerge dramati-
cally, are often sharply defined and so distinguishable from
other systemic disorders as to separate epilepsy from the banal
family of known diseases. Indeed, few diseases arise so abruptly
and speak so audaciously.  A fever, even a devastating fever, can
be the sign of countless disorders, but a convulsion culminat-
ing with the loss of consciousness – a falling down – can only
herald something perilously different.

And so, in the eyes of both ancient physicians and equally an-
cient non-medical observers, epilepsy - the Falling Sickness - was set
apart and considered beyond the domain of conventional medicine
since it was obviously a manifestation of spirit-possession.

The Bible tells this plaintive story: “And behold, a man of
the company cried out, saying, Master, I beseech thee, look
upon my son: for he is mine only child. And lo, a spirit taketh
him, and he suddenly crieth out; and it teareth him that he
foameth again, and bruising him hardly departeth from him.
And I besought thy disciples to cast him out; and they could
not.” (Luke 9: 38 – 40.)

Seeing a child – or a young adult – suddenly and without
visible provocation become transformed, consumed by con-
vulsions, incontinent, crying in incomprehensible words as
though talking in an alien language, bereft of consciousness –
or sometimes transfigured to a state of exalted consciousness –
this surely cannot be some mundane disorder much like a rheu-
matism or a belly ache. And by its impetuous appearance, it
must certainly be an abrupt invasion from without.

By common consent, and common sense, epilepsy was de-
fined as a problem to be confronted only by those skilled in chal-
lenging exotic spirits or demons and adept in their expulsion.

Spirit possession was the prevailing causation of epilepsy
through the 19th Century. Romans, demonstrating an even-
handed attitude, called the disease either morbus sacer (the sa-
cred disease), morbus demoniacus (the demonic disease) or mor-
bus comitialus (the public place disease)  Yet even four centu-
ries before Roman ascendancy, Hippocrates (c.460 - 370 BCE)
denied an extracorporeal origin of epilepsy  declaring, “Nei-
ther truly do I count it a worthy opinion to hold that the body

conundrum. How can an unconscious disor-
der be “non-organic?”

– JOSEPH H. FRIEDMAN, MD
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Reductions in HIV-associated morbidity
and mortality in the era of highly active
antiretroviral therapy (HAART) have been
accompanied by increases in the incidence
of some malignancies in people with HIV/
AIDS. Indeed, malignancy is now one of
the most frequent causes of death and lead-
ing cause of hospitalizations in HIV-in-
fected people in the HAART era.1 The
World Health Organization (WHO) rec-
ognizes three malignancies as AIDS-defin-
ing cancers: Kaposi sarcoma (KS), non-
Hodgkin Lymphoma (NHL), and cervi-
cal cancer. These neoplasms were called
“AIDS-defining” because of their incidence
in patients with low CD4 counts; hence,
they are thought to be directly related to
the degree of immunodeficiency.

In the last decades, in people with
HIV/AIDS, non-AIDS-defining cancers
(NADC) (anal cancer, liver cancer, skin
cancer, Hodgkin lymphoma, head and
neck cancer, lung cancer, among others)
have been increasing. These neoplasms
occur with greater frequency in HIV-
positive patients than in the general
population, but are not thought to be
directly associated with the degree of
immunosuppression.  Some of these ma-
lignancies are associated with risk factors
thought to be more common in HIV-
positive populations (smoking, alcohol
consumption and coinfection with
oncoviruses), but for others the underly-
ing pathophysiology is less understood.

EPIDEMIOLOGY OF NADCS
Studying the epidemiology of malig-

nancies in the pre- and post-HAART eras
has proven challenging because most data
do not correlate CD4 counts at the time of
malignancy diagnosis or during the course
of treatment for specific cancers. However,
the overall trend has been that incidence
of NADCs has increased in excess of what
would be expected in a comparable non-
HIV infected population.2,3 A tool for bet-
ter understanding this phenomenon is the
standardized incidence ratio (SIR).

SIRs measure the incident number of
cases in an HIV-positive population as com-
pared to what the incidence in this popula-
tion would be expected to be if all individuals

Non-AIDS Defining Cancers
Jodi L. Layton, MD, and  Jorge J. Castillo, MD

�
in the population were HIV-negative. Using
the example of AIDS-defining cancers, the
overall risk of KS and NHL have decreased
in the era of HAART, but they still occur
much more commonly than would be ex-
pected if the members of the population were
not infected with HIV. The SIR for KS, NHL
and cervical cancer are as high as 3640, 350
and 22, respectively. A recent report shows
that the SIR for all NADC in the HAART
era is 2.5 while in the pre-HAART era was
0.95.3  However, the SIRs vary depending
on the malignancy;’ for example, the SIR for
anal cancer have increased to 141 while the
SIR for prostate cancer has not increased. The
incidence of NADCs and AIDS-defining
cancers in Rhode Island from 2004 to 2008
are shown in Table 1.

Clinical Presentation
Overall, HIV positive patients with

NADCs present with more advanced
disease with overall worse prognosis
compared to their HIV negative coun-

terparts. This is true even for malignan-
cies with the same incidence rates in HIV
positive and negative populations. The
reasons for these differences are not well
understood, but likely vary depending
on the malignancy and relevant risk fac-
tors.  Additionally, the overall poorer
health of patients with HIV, the greater
number of comorbidities in HIV-posi-
tive patients, and the presence of other
co-infections such as HCV, HPV, and
HHV8 may play a role in the presenta-
tion and aggressiveness of NADCs.

Lung Cancer
Although the SIR is only between 2 and

4, lung cancer is the most frequent NADC in
the HAART era because lung cancer is com-
mon in both HIV-positive and negative popu-
lations.4. Adenocarcinoma is the most com-
mon histological subtype seen in HIV/AIDS
patients. The higher than expected incidence
is likely not directly related to HIV status, but
is more likely related to the high prevalence
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of tobacco use in the HIV population. Cur-
rent recommendations are to stage and treat
patients without regard to HIV status.

Hodgkin Lymphoma
HL is another common NADC. HIV-

positive patients typically present at more
advanced stages relative to their HIV-nega-
tive counterparts and extranodal involve-
ment is common.5 HL in HIV-positive pa-
tients tends to be histologically and clini-
cally more aggressive. Of note, almost all
cases of HL in HIV patients are EBV posi-
tive. There is an increased risk of HL at
CD4 counts between 150-275 cells/mm3,
suggesting that the pathophysiology of the
disease is modulated by moderate immu-
nosuppression or immune reconstitution.6

However, HL occurs less frequently at CD4
counts of less than 150 cells/mm3; hence,
one can infer the exact mechanism is not
immunosuppression alone. The general
treatment approach is initiation of HAART
plus chemotherapy (ABVD). The data on
radiation therapy in HIV-associated
Hodgkin lymphoma are limited.

Head and Neck
The increased incidence of head and

neck cancers in HIV-positive patients may
be due to a number of factors including to-
bacco use and co-infection with HPV (par-
ticularly in men who have sex with men).
Patients present at younger ages and with
more advanced disease when compared to
their HIV-negative counterparts.7 Head and
neck cancers associated with HPV have a
better overall prognosis than those associated
with tobacco use. Treatment options are the
same as for HIV-negative patients and focus
on loco-regional control with surgery and
radiation therapy or systemic therapy for
metastatic disease. Notably, HIV-positive
patients experience more severe and frequent
side effects from therapy, which may ulti-
mately prevent or inhibit aggressive ap-
proaches. HIV-positive patients often expe-
rience more severe xerostomia, oral infec-
tions, severe mucositis and secondary signifi-
cant malnutrition. Clinicians must closely
weigh the overall performance status of HIV-
positive patients when deciding treatment
options of head and neck cancers.

Hepatocellular Carcinoma
Because hepatitis C and HIV have simi-

lar routes of transmission, HIV- positive pa-
tients are at an increased risk to develop hepa-

tocellular carcinoma (HCC). Approxi-
mately 30% of HIV-positive patients are co-
infected with hepatitis C.8  The relative effi-
ciency of transmission of both viruses differs
by route; thus the co-infection rate varies sig-
nificantly by risk group: IV drug users have
the highest incidence of co-infection while
heterosexual partners the least. Additionally,
increased rates of alcohol consumption in the
HIV-positive population and higher rates of
liver disease may also increase the risk for
HCC. As with all forms of HCC, treatment
options remain limited. Liver transplant may
be considered in some patients, but the effi-
cacy of this in an immunosuppressed high-
risk population remains unknown.

Anal Cancer
Human papilloma virus (HPV), an-

other co-infector with HIV, is a risk factor for
invasive epithelial dysplasia and anal cancer.
As such, there is a significantly increased risk
of anal cancer in HIV-positive populations,
particularly in patients who practice anal-re-
ceptive sex.9 It is unclear if HAART has af-
fected the incidence of this malignancy. Treat-
ment is the same for patients with and with-
out HIV infection. The reported increase in-
cidence may represent a true increase likely
secondary to HAART therapy or may repre-
sent increased detection with improved screen-
ing with anal PAP smears and more frequent
clinical evaluations. Routine anal screening for
HIV-positive patients who practice anal in-
tercourse is recommended; however, anal can-
cer can occur in the absence of anal inter-
course. The role of HPV vaccines in the
prevention of anal cancer in HIV-positive pa-
tients remains unknown.

Breast Cancer
Breast cancer occurs at approximately

the same incidence in HIV-positive patients
as compared to HIV-negative patients. How-
ever, when breast cancer occurs in HIV-posi-
tive patients, the malignancy tends to be bi-
lateral and poorly differentiated with the early
development of metastases.10 Some research-
ers speculate the progressive disease may be

Overall, HIV positive
patients with

NADCs present with
more advanced

disease with overall
worse prognosis

compared to their
HIV negative
counterparts.



298
MEDICINE & HEALTH/RHODE ISLAND

secondary to delayed screening or health care
intervention for HIV-positive women and
poor socioeconomic status.  The overall inci-
dence compared to the general population
remains controversial with several studies sug-
gesting a decreased overall incidence in
HIV-positive populations. Lower average
body weight with higher incidence of amen-
orrhea and decreased hormonal states may
contribute to this possible decreased SIR.

Skin Cancer
Skin cancer is one of the most frequent

NADC with increased incidence of both
basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC) variants.  HIV-posi-
tive patients tend to develop skin cancers at
younger ages, in non-sun-exposed areas,
multiple sites at once and with increased
rate of recurrence.11 BCC are treated us-
ing a similar approach as HIV-negative pa-
tients; SCC must be approached aggres-
sively with wide-excision margins and local
or regional therapies including radiation.

EFFECT OF HAART ON NADCS
The direct effect of HAART on

NADC is controversial and may be two-
fold, 1) HAART can affect the overall inci-
dence of a specific NADC, and 2) HAART
can affect the prognosis of a specific NADC.
The latter could be a double edged sword,
since HAART can improve the immune
status of HIV/AIDS patients conveying a
good prognosis but sometimes can cause
interactions with chemotherapy, potentially
increasing the rate of adverse events or de-
creasing the bioavailability of the drugs.12

Impact of HAART in the
incidence of NADCs

In the HAART era (since 1996), the
incidence of AIDS-defining cancers and
other opportunistic infections have de-
creased dramatically; these reductions have
been accompanied by a corresponding rela-
tive increase in the SIRs for NADCs. Im-
portantly, the absolute incidence of Hodgkin
lymphoma has increased significantly in the
HAART era.3 See Table 2 for the SIRs of
NADC from several large-scale studies.

Impact of HAART in the
prognosis of NADCs

The impact of HAART on the prog-
nosis of ADCs has shown an improved overall
survival and decreased incidence for AIDS-

defining malignancies in multiple studies.
The effect of HAART on the overall prog-
nosis for individual NADCs remains unclear.
HAART may help improve local control of
some malignancies and improve overall mor-
bidity and performance status of patients
potentially allowing earlier and more aggres-
sive treatment options. These benefits of
HAART appear to have limited impact on
the prognosis of the majority of NADCs.

Potential interactions between
HAART and chemotherapy

HAART and chemotherapy can po-
tentially interact due to several mechanisms,
which could result in accumulation and tox-
icity or a decreased efficacy. However, the
limited data on this topic are largely pre-
sented in case reports. Antiretroviral and
chemotherapeutic agents could be sub-
strates or inducers of the cytochrome P450
system. Several case reports have shown in-
creased rate of toxicity with taxanes in pa-
tients receiving HAART.13 Few cases have
shown increased rate of peripheral neur-
opathy with Vinca alkaloids in patients
treated for HIV-associated lymphoma.14

Interestingly, anthracyclines do not seem to
be affected by HAART.15 These data sug-
gest that special attention needs to be paid
in HIV-positive patients undergoing che-
motherapy for the arousal of unexpected
and potentially dangerous adverse events.

CONCLUSIONS
NADC are emerging malignancies that

represent a new challenge for the oncolo-
gist. These patients often have aggressive dis-
ease and poor performance status, and due
to their immunosuppression and ongoing
antiretroviral therapy can be substrate for
potential life-threatening or disabling inter-
actions. For all these reasons, there is an in-
creasing and unmet need for HIV
oncologists familiar not only with the diag-
nostic but also the therapeutic aspects of the
care of HIV-infected patients with malignan-
cies. Furthermore, multi-institutional efforts,
such as the NIH-sponsored AIDS Malig-
nancies Consortium, are warranted.
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Do Race and Ethnicity Predict Survival In
Metastatic Non-Small Cell Lung Cancer?

David Berz, MD, PhD, MPH, Katherine E. Faricy-Anderson, MD, MPH, Sherry Weitzen, PhD,
Ariel Birnbaum, MD, and Gary Strauss, MD, MPH

�
Lung cancer remains the most common
cause of cancer mortality in both Rhode
Island and the United States (US). In
2008, 880 Rhode Islanders were diag-
nosed with lung cancer, and 600 died
from this disease.1 Nationally, about
213,000 people were newly diagnosed
and 124,000 died from lung cancer in
2007. Stage IV metastatic lung cancer is
considered non-curable, and treatment
with systemic chemotherapy has been
shown to modestly increase quality of life
and overall survival.2,3

A 2002 Centers for Disease Con-
trol and Prevention (CDC) report sug-
gested that the overall decline in death
rates of colorectal, breast, and prostate
cancers was less pronounced in the Afri-
can American population.2  Another re-
cent report suggested that African Ameri-
can race was a poor survival indicator in
colorectal malignancies.4  In this and
other reports it was unclear if the pre-
dominant part of the survival disparities
could be explained by inequalities in
treatment or differences in biological dis-
ease characteristics between races.

In metastatic non-small cell lung
cancer (NSCLC), it is not clear how race
affects survival. We present an analysis of
survival differences by race and ethnicity
among US patients diagnosed with meta-
static NSCLC.

METHODS
Data source

The Surveillance, Epidemiology, and
End Results (SEER) Program database
from the National Cancer Institute includes
approximately 26% of the United States
population across several geographic re-
gions, including all residents of CA, CT,
HI, IA, KY, LA, NJ, NM, and UT, as well
as the metropolitan areas of Atlanta, De-
troit, and Seattle, selected rural Georgia
counties and the American Indian and
Alaskan Native populations in AK and AZ.
SEER began collecting data on cancers di-
agnosed on January 1, 1973, which enables

the analysis of longitudinal trends as well as
current patterns of cancer. When com-
pared with the total US population of vari-
ous ethnic groups as per the 2000 US Cen-
sus, SEER coverage includes 23% of all
African Americans in the US, 40% of His-
panics, 42% of Native Americans and
Alaska Natives, 53% of Asians, and 70% of
Hawaiian/Pacific Islanders.  This allows for
a broad assessment of disease characteris-
tics and health disparities across a wide spec-
trum of the US population. The SEER Pro-
gram data are considered the international
standard for cancer registry data quality.
SEER data include patient demographic
information as well as primary tumor site,
tumor histology and differentiation and
stage at diagnosis, certain details about the
first course of cancer treatment, and follow
up for vital status.  The SEER Program ob-
tains accurate and complete mortality data
by collecting information on all deaths oc-
curring in the US from the National Cen-
ter for Health Statistics on an annual basis.

Study population and outcome
of interest

We included patients in the SEER reg-
istry diagnosed after 1990 with NSCLC and
confirmed metastatic disease.  We excluded
patients with insufficient information to de-
termine stage or histology.  The outcome of
interest was lung cancer-specific survival,
which was determined using cause of death
information provided by SEER. Survival time
was expressed in months of survival after di-
agnosis of the malignancy.  The SEER data-

base also allows for identification of causes of
death other than lung cancer.  It is well
known that racial disparities play a role in
the mortality from certain non-malignant
causes of death such as cardiovascular dis-
ease.  In order to control for differences in
survival introduced by racial disparities in the
care for non-lung-cancer-related diseases
(mainly cardiovascular disease care), patients
dying from other causes were excluded from
our analysis.

To evaluate for the introduction of
differential attrition and selection biases,
we also performed an analysis in which we
removed all patients who died from causes
other than NSCLC. This analysis included
patients dying from causes other than
NSCLC, while our final analysis excluded
such patients.

Exposure
The exposure under study was race/

ethnicity, identified by SEER as non-Hispanic
white; Hispanic; African American; Ameri-
can Indian/Alaskan Native (AI/AN); Filipino;
Japanese; Chinese; Hawaiian; and “other.”
SEER determined race from the variable
“Race1” and the Indian Health Service (IHS)
link.  When race was identified as “White”
and an IHS link was identified, the person’s
race/ethnicity was defined as AI/AN.  The
NAACCR Hispanic Identification Algo-
rithm (NHIA) was used to define Hispanic
ethnicity. Persons with Hispanic ethnicity
could be of any race.  Persons who did not
fulfill race/ethnicity criteria for non-Hispanic
white, Hispanic, African American, Ameri-
can Indian/Alaskan Native, Filipino, Japanese,
Chinese, or Hawaiian were included in the
category “Other,” which mainly consisted of
a mix of Asian subpopulations (e.g., Korean,
Vietnamese, and Thai).

Other demographic, clinical,
and pathological predictors of
the outcome

Along with race/ethnicity, several
other demographic, clinical, and patho-
logical features have been described as

Patients of
American Indian/

Alaskan native
descent had the

worst lung-cancer
specific survival

rates.
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prognostic markers in NSCLC.  We ex-
amined gender, age, histologic subtype
and marital status as other potential pre-
dictors of the outcome. During the time
period of this study, the Food and Drug
Administration (FDA) approved several
novel chemotherapeutic agents for the
treatment of metastatic NSCLC. To ac-
count for changes in available treatment
regimens based on year of diagnosis, we
included a variable to address the time
period of diagnosis (1991-1997, 1998-
2003). Although grade can be consid-
ered a relevant predictor for survival, the
previous literature suggests a significant
inter-rater variability when differentiation
patterns are determined, i.e. tumors are
graded. Hence, we excluded differentia-
tion pattern from the analysis in our fi-
nal model.

Statistical analysis and study
endpoints

We performed descriptive statistics
to describe the demographic composi-
tion of the study population and the dis-
tribution of other relevant predictors of
the outcome.  We performed non-para-
metric survival analysis according to
Kaplan Meier to evaluate the lung-can-
cer-specific survival across the different
race strata and to investigate which vari-
ables were of predictive relevance. Dif-
ferences along the strata of predictors of

interest were evaluated using a log-rank
test. If the log-rank test was statistically
significant, the covariates were retained
in the final model. In the final model, we
performed Cox proportional hazards re-
gression to determine hazard rate ratios.
Post-estimation diagnostics were per-
formed to analyze if the proportional
hazard assumptions were violated, using
graphical and computational methods.
All analyses were performed using
STATA 9.0 (College Station, TX).

Gender (male, female), marital sta-
tus (married, not married) and time pe-
riod of diagnosis (1991-1997, 1998-
2003) were introduced as binary vari-
ables while age at diagnosis and histologic
subtype were analyzed as continuous (age
in years) and four-level variable (adeno-
carcinoma; bronchoalveolar carcinoma;
squamous cell carcinoma; and other non-
small cell histologies, which mainly con-
sisted of large cell carcinomas), respec-
tively.

RESULTS
Baseline characteristics

Our inclusion criteria were met by
47,532 individuals diagnosed with
NSCLC between 1990 and 2003.  Of
those, 37,822 were Caucasian, 5,430 were
African American, 138 were American
Indians/Alaskan natives (AI/AN), 794
were Chinese, 598 were Japanese, 566

were Filipino, 353 were Hawaiians, 1400
were Hispanics, and 431 were included
in the “other” category as seen in Table 1.
A higher percentage of AI/AN (57%)
were diagnosed in the earlier time period
of 1991-1997 as compared to Caucasians
(51%), Chinese (47%), Filipinos (42%),
and individuals in the “other” category
(39%).  In all race subgroups, we identi-
fied more men than women with NSCLC,
consistent with results from previous epi-
demiological analyses.  Overall, the ma-
jority of individuals were married.  Only
the African American and the AI/AN sub-
groups had a minority of married indi-
viduals (39% and 41%, respectively) as
compared to 58% of Caucasians, 71% of
Chinese and 70% of Filipinos who were
married. The pathological characteristics
were well-balanced, although a slightly
increased incidence of favorable histolo-
gies, such as bronchoalveolar sub-types,
was found in the Japanese, Chinese, and
Filipinos as compared to Caucasians.

Survival analysis
We calculated the cumulative survival

for eight different racial/ethnic subgroups
at one, two, and five years of follow up as
well as the median overall survival in Table
2.  The AI/AN population demonstrated
the worst outcomes at all time points as
compared with the Caucasians. The Chi-
nese, Japanese, and Filipino subpopula-
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tions demonstrated the most favorable
outcomes. In univariate analyses, marital
status, gender, histological subtype, age,
period of diagnosis and race had a statisti-
cally significant impact on survival and
were therefore retained in the final model
in Table 3.  The risk of lung-cancer spe-
cific death was greatest among American
Indians/Alaskan Natives with a hazard ra-
tio of 1.33 (95% CI 1.09-1.62) as com-
pared with that for Caucasians. In con-
trast, the hazard ratios for the Chinese and
Filipino populations were statistically sig-
nificantly lower than for Caucasians, 0.84
(95% CI 0.77-0.91) and 0.80 (95% CI
0.73-0.88), respectively. African Ameri-
can, Hispanic, Japanese, and Hawaiian
patients demonstrated similar rates of lung-
cancer specific death as compared to Cau-
casians as shown in Table 3.

DISCUSSION
We present a large scale population-

based analysis that demonstrates differ-
ences by race/ethnicity in disease-specific
survival in US patients with metastatic
NSCLC.  Our study revealed several in-
teresting findings.

First, patients of American Indian/
Alaskan native descent had the worst
lung-cancer specific survival rates. Previ-
ous reports have reflected an increased
incidence of tobacco-related malignan-
cies in this ethnic/racial subgroup.5,6

These findings clearly demand further
investigations of the underlying cause of
this survival disparity.

Second, in this analysis, African
Americans had similar rates of lung-can-
cer specific survival as compared with
Caucasians. Previous studies have sug-
gested that African Americans may seek
medical attention at more advanced dis-
ease stages than Caucasians7 and have
been found to have a worse survival across
all stages.8  Follow up studies suggested
that the racial disparities in lung-cancer
specific survival were secondary to differ-
ences in performance status at presenta-
tion 7,9 and differences in surgical ap-
proaches.10  Other studies emphasized

that equal treatment resulted in equal
outcomes and that being identified as
African American was not an indepen-
dent predictor of poor outcome in lung
cancer,11 but rather a function of differ-
ences in treatments.  While this issue re-
mains an area for further investigation,
our study suggests that African Ameri-
can race itself does not confer a survival
disadvantage.

Third, Asian subgroups had a supe-
rior survival outcome compared to all other
groups.  Previous reports have demon-
strated that Asians with early stage lung can-
cer have better outcomes.12 One prospec-
tive trial investigating combination chemo-
therapy of docetaxel and carboplatin iden-
tified Asian ethnicity as a positive survival
indicator.13  Recent reports have suggested
that Asian subpopulations with NSCLC
have a greater likelihood of responding to
tyrosine kinase inhibitor therapy, including
gefitinib and erlotinib, which translated into
longer survival.14 Further molecular stud-
ies have shown that certain molecular mark-
ers that predispose to a better tumor re-
sponse are more common in Asians than in
Caucasians.15  However, this finding has
been established specifically for newer tar-
geted treatment strategies; our analysis pre-
dates the introduction of these therapies
into the US market. Recent studies on
EGFR-associated biomarkers in NSCLC
specimens, however, have demonstrated
that certain molecular markers also predict
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a response to “traditional” chemotherapy.
The INTEREST trial16 compared gefitinib
and docetaxel in platinum-pretreated pa-
tients and demonstrated a response rate of
21% in patients with EGFR-mutant tu-
mors, a response rate that superseded the
expected rate observed in previous phase
III trials.17 Additionally, the INVITE trial,
which compared single agent vinorelbine
to gefitinib therapy in EGFR FISH posi-
tive pretreated patients, reported that pa-
tients in the vinorelbine arm had a supe-
rior survival.18 This suggests that mutations
and over-amplifications of EGFR, which
are more common in the Asian subpopu-
lations, may potentially improve tumor re-
sponse and survival. This may explain the
superior outcome of the Asian subgroups
in our study.

Finally, although we detected statisti-
cally significant survival differences by ra-
cial subgroups, the median survival was
dismal across all subgroups. The measur-
able difference between the worst per-
forming AI/AN subgroup and the best
performing Asian subgroup was only two
months (3 vs. 5 months).  This again em-
phasizes the need for more effective treat-
ment strategies for metastatic NSCLC.

Our study has several limitations.
There are inherent problems in utilizing
the SEER database for analysis. First, since
the information is obtained from medical
documentation, the data provided by the
registry is only as exact as the medical record
itself.  Misclassification regarding certain
covariates has been reported and seems to
differentially affect certain races and areas
of recording.  Second, the SEER database
does not enable further analysis and cor-
rection for specific treatment administered.
Previous studies have reported a decreased
utilization of systemic chemotherapy in cer-
tain racial minorities, when compared to
Caucasians. Our analysis relies on the as-
sumption that patients are receiving com-
parable therapeutic regimens.
Underutilization of chemotherapy might in
fact have confounded our hazard ratio es-
timates for several racial subgroups.  In ad-
dition, the SEER database does not allow
adjustment for several other well-established
predictors of survival in stage IV NSCLC
including smoking, performance status, and
newer molecular markers.

This analysis included patients diag-
nosed after 1990, when third-generation
platinum doublet chemotherapies

emerged as a standard of care for meta-
static NSCLC. The currently available
SEER database did not provide sufficient
survival information after 2003. Therefore
our analysis was not able to incorporate
the potential effects on survival of more
recent therapeutic developments includ-
ing targeted treatments and newer che-
motherapies, which may improve survival.
Our analysis only included patients with
stage IV NSCLC defined by metastatic
disease.  The revised staging system for
NSCLC also classifies patients with pleu-
ral disease as stage IV.19  We did not in-
clude this patient group in our analysis.

In conclusion, we present a large-
scale study of patients with metastatic
NSCLC that demonstrates significant
race/ethnicity-specific differences in me-
dian survival.  It must be emphasized that
although we identified these statistically
significant differences, median survival
remains dismal across all racial/ethnic
subgroups.   It is imperative that we pur-
sue further research to understand and
correct the underlying disparities and
work to improve survival for all of our
patients with metastatic NSCLC.
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Primary Care Concerns In Breast Cancer Patients
Mary Anne Fenton, MD, FACP

�
Breast cancer is the most frequent solid
tumor in women in the United States
(US) and the second leading cause of
cancer-related deaths. The Surveillance,
Epidemiology and End Results (SEER)
program of the National Cancer Institute
projects 192,370 women will have been
diagnosed with breast cancer in the year
2009.1  Breast cancer incidence in the US
declined by 6.7% in 2003,2  a trend at-
tributed to a decrease in use of hormone
replacement therapy (HRT) after the
Women’s Health Initiative randomized
controlled trial noted an excess of throm-
boembolic events and breast cancer sec-
ondary to HRT.3

Breast cancer mortality in the US has
declined since 1990; this decline is
thought to be due to early detection by
mammography and effective adjuvant
therapy.4  Adjuvant chemotherapy re-
duces the annual risk of death by 38%
for women younger than 50 and 20%
for women age 50 to 69 years. Adjuvant
endocrine therapy decreases the annual
rate of mortality by 31% regardless of age
for hormone receptor positive tumors.5

Risks and benefits, patient’s age and co-
morbid illnesses should be factored in
recommendations regarding adjuvant
therapy.

This review discusses  prevention
strategies and follow-up care of breast
cancer survivors.

IDENTIFICATION OF PATIENTS AT
HIGH RISK OF DEVELOPING BREAST
CANCER

Breast cancer risk factors include
genetic and modifiable risk factors, and
75% of patients have no risk factors.
Factors that may increase the baseline
risk by up to 2-4-fold are listed in Table
1.  Patients noted to be at increased risk
may consider the option of
chemoprevention with a selective es-
trogen receptor modulator (SERM),
such as tamoxifen.

Several tumor suppressor genes are
associated with an increase in breast can-
cer, including BRCA1 and BRCA2 gene
mutations. Family history may identify
patients at an increased risk due to BRCA

with the option for increased surveillance
or prevention. Family history should in-
clude a careful review of paternal and
maternal family history of 3-4 genera-
tions, and age of onset of malignancies in
the family. Patients with family history risk
factors described in Table 2, with mul-
tiple family members with breast cancer
and or ovarian cancer at early age of on-
set should be considered for referral for
genetic counseling. The increased risk of
breast cancer associated with BRCA mu-
tations is estimated at 57% for BRCA1
and 49% for BRCA2 mutation carriers
and ovarian cancer risk of 40% for
BRCA1 and 18% for BRCA2 mutation
carriers.6

Genetic counseling includes review
of family history by a certified geneti-
cist, calculation of risk of having a gene
mutation associated with an increase in
cancer, and discussion of the pros, cons,
cost and insurance coverage for genetic
testing (approximately $3000.00). Ge-
netic testing is not universally covered,
but is usually based on a patient’s risk
for the gene mutatio. The genetic coun-
selor will review with the insurer if the
test will be covered. Results of testing
include the presence of a deleterious
mutation, absence of a mutation, or the
presence of a gene mutation of unknown
significance.

BREAST CANCER
CHEMOPREVENTION

Chemoprevention trials show risk
reduction benefits of 48% for invasive
and/or noninvasive breast cancer with
SERMs. Potential side effects associated
to SERMs include an increase in throm-
boembolic events, cataracts and endome-
trial cancer. Practitioners may consider
chemoprevention with a SERM such as
tamoxifen for premenopausal patients
and raloxifen for postmenopausal patients
with a five-year projected breast cancer
risk of >1.66%, (NCI breast Cancer Risk
assessment tool available at http://
www.cancer.gov/bcrisktool), or a history
of lobular carcinoma in situ or atypical
ductal hyperplasia. Side effects include
hot flashes and increase in thromboem-
bolic events and, for tamoxifen only, in-
crease in endometrial cancer. The risk/
benefit of chemoprevention favors

Table 1. Risk Factors For
Breast Cancer

• Female gender
• Age
• Family history
• Atypia and hyperplasia
• Prior history of breast cancer
• Exogenous estrogen therapy
• Early menarche
• Late menopause
• Nulliparity

Table 2. Consider For Genetic Counseling

Non-Eastern European Jewish Women
• 3 or more first or second degree relatives at any age with breast cancer
• Breast and ovarian cancer in first and second degree relatives
• 2 first degree relatives with breast cancer, one diagnosed at or below the age
of 50

• First degree relative with bilateral breast cancer
• Two or more first or second degree relatives with ovarian cancer
• History of male breast cancer
• First or second degree relative with breast and ovarian cancer

Eastern European Jewish women
• Any first degree relative with breast cancer or ovarian cancer
• 2 second degree relatives on the same side of the family with breast or ovarian
cancer
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tamoxifen should avoid paroxetine and
fluoxetine. The serotonin and
norephinephrine uptake inhibitor
venlafaxine is a weak inhibitor of
CYP2D6 and has little effect on
tamoxifen metabolism.12

PRIMARY CARE FOLLOW-UP AFTER
A DIAGNOSIS OF BREAST CANCER

There are several goals for breast
cancer patient follow-up. Among them
are early identification and treatment of
potentially curable disease, including lo-
cal breast recurrences or second primary
breast cancer, adjuvant medication
therapy compliance, management of
treatment-related side effects, rehabilita-
tion, and coordination of care with pri-
mary care physicians.

A routine follow-up visit by a physi-
cian trained in cancer surveillance is rec-
ommended every 3 to 4 months for the
first 3 years, every 6 to 12 months for the
4th and 5th year, and then annually.13

Additional surveillance methods can be
seen in Table 4. There is no documented
clinical benefit to routine CT scans,
MRI, ultrasound, bone scans, positron
emission tomography scanning, or blood
tests other than monitoring toxicity of
adjuvant therapy (common side effects
of therapy are listed in Table 5) and evalu-
ating new symptoms.

Routine patient follow-up visit in-
cludes history and review of symptoms to
screen for symptoms of metastatic disease
specifically presence of new or different
headaches, cough, dyspnea, nausea, ab-
dominal or bone pain, and a review of sys-
tems screening for therapy-related com-
plications including hot flashes, vaginal
discharge or dryness, dyspareunia, and
depression. Mammograms should be per-
formed 6 months after completion of ra-
diation and then annually.

The time after a diagnosis of malig-
nancy provides a teachable moment to
address issues of overall health including

women who are at low risk for throm-
boembolic events, women post hysterec-
tomy and women with a higher breast
cancer risk such as lobular neoplasia or
atypical hyperplasia.

ADJUVANT TREATMENT OF
INVASIVE BREAST CANCER

Breast cancer prognostic features of
size, lymph node involvement, grade,
hormone receptor status, patient age,
and menopause status are useful to stratify
the risk of systemic recurrence. Predic-
tive factors for response to therapy in-
clude hormone receptor status, and epi-
dermal growth factor Her-2-neu
overexpression. Genetic stratification as-
says such as the Oncotype DX, a 21-gene
recurrence score DNA array that predicts
response to chemotherapy for node-nega-
tive, estrogen receptor-positive patients,
have undergone prospective validation
and are commercially available.7  For
Her-2-neu-positive patients, adjuvant
chemotherapy and trastuzumab, a hu-
manized monoclonal antibody directed
against Her-2-neu significantly reduces
the risk of systemic recurrence, with an
increase in cardiac toxicity.8

Adjuvant therapy for estrogen recep-
tor-positive breast cancer includes
tamoxifen and, for postmenopausal
women, aromatase inhibitors. Tamoxifen
is associated with endometrial prolifera-
tion, hyperplasia, polyps, endometrial
cancer and rare incidence of uterine sar-
coma, which has a poor prognosis. The
risk of endometrial cancer with tamoxifen
is increased 2-3 fold. Women on

tamoxifen should be monitored closely
for signs and symptoms of endometrial
hyperplasia or cancer, such as abnormal
vaginal spotting or bleeding. The Ameri-
can College of Obstetricians and Gyne-
cologists (ACOG) recommends evalua-
tion of all potential symptoms of endome-
trial effects of tamoxifen in post-meno-
pausal women.9  Endometrial effects of
tamoxifen are less likely in a pre-meno-
pausal woman who continues to men-
struate. Routine screening with transvagi-
nal ultrasound and/or endometrial biopsy
are not recommended due to the low in-
cidence of endometrial cancer and the
high rate of “false-positive” ultrasound
findings of thickened endometrial stripes
in the absence of significant pathology
with endometrial sampling10 .

Adjuvant therapy for estrogen recep-
tor-positive post-menopausal women in-
cludes an aromatase inhibitor for 5 years
or the sequence of tamoxifen followed by
an aromatase inhibitor. Common side
effects of adjuvant hormonal therapy are
listed in Table 3. Aromatase inhibitors
prevent the conversion of androgens to
estrogens by the enzyme aromatase, but
do not suppress ovarian estrogen produc-
tion in a premenopausal woman.

Tamoxifen is a prodrug metabolized
to endoxifen by the cytochrome P450
(CYP), enzyme 2D6. Polymorphisms or
drug inhibitors of CYP2D6 appear to
result in low levels of endoxifen, which
may impact clinical benefit from
tamoxifen.11  Assays for CYP2D6 are
available, but the reliability of the com-
mercial assays and clinical significance of
patients with mutant CYP2D6 enzymes
are unclear. Medications including the
selective serotonin reuptake inhibitors
and serotonin and norepinephrine up-
take inhibitors are often prescribed to
breast cancer survivors to attenuate hot
flashes and depression; these drugs  may
also impair CYP2D6 conversion of
tamoxifen to endoxifen. Patients on

Table 3. Adjuvant Endocrine
Therapy Side Effects

Tamoxifen (pre and postmenopausal)
• Leg cramps
• Hot flashes
• Vaginal discharge
• Vaginal bleeding
• Uterine hyperplasia
• Bladder problems
• Endometrial cancer and sarcoma
(rare)

• Cataracts
• Thromboembolic events

Aromatase inhibitors (postmeno-
pausal)
• Hot flash
• Vaginal dryness
• Loss of bone density

Table 4. Follow Up of Breast Cancer Survivors

• Evaluation by oncologist every 3-4 months for 3 years, every 6 months for
years 3-5, then annually

• Breast self exam
• Mammogram
• Pelvic exam annually (tamoxifen)
• Screen for other cancers
• Bone density (aromatase inhibitors)
• Review cardiovascular risk factors
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obesity, osteoporosis, second malignan-
cies, cardiovascular disease, tobacco use,
diabetes and functional decline.
Oncologists and primary care physicians
should encourage routine health care,
cancer screening, modification in cardio-
vascular risk factors especially control of
hypertension, smoking cessation, and glu-
cose control. Patients should be queried
annually for new family history of malig-
nancies, specifically breast, ovarian, uter-
ine and colon cancer, and refer to genetic
counseling when appropriate (Table 2).
Routine screening colonoscopies should
be encouraged for women after age 50
or with a family history of colon cancer.

Cardiac disease, including conges-
tive heart failure (CHF), is a cause of
major morbidity and mortality for the
older US population. Cardiac toxicity
rates are higher for patients exposed to
adjuvant anthracyclines chemotherapy or
trastuzumab monoclonal antibody

therapy for Her-2-neu gene amplifica-
tion. CHF post anthracycline may be due
to a “multiple hits” from chemotherapy,
radiation therapy, and underlying cardiac
risk factors such as hypercholesterolemia,
hypertension, smoking, and diabetes.
Early and aggressive treatment of hyper-
tension with beta blockers and ACE in-
hibitors and other cardiac risk factors may
attenuate progression to clinical CHF.

Patients prescribed adjuvant endo-
crine therapy have a high rate of non-
compliance, including up to 50% for
adjuvant tamoxifen,14  and 25% for
aromatase inhibitors.15   The reasons can
include forgetfulness, medication cost,
side effects, and patient’s lack of under-
standing of disease or benefits of
therapy.16  Practitioners are encouraged
to review medication compliance, rein-
force benefits of adjuvant endocrine
therapy and address side effects.

A major issue for post-menopausal
women on aromatase inhibitors is joint pain,
which is present in up to 47% of patients17

and is attributed to estrogen deprivation.
Strategies such as switching to an alterna-
tive aromatase inhibitors and use of non-
steroidal anti-inflammatory medication may
improve symptoms and compliance. The
cost of oral adjuvant therapy can be ad-
dressed by the Partnership for Prescription
Assistance (www.pparx.org), and other pa-
tient advocacy groups.

Sexual dysfunction and vasomotor
dysfunction are common side effects of
chemotherapy-induced menopause
(CIM) and adjuvant endocrine therapy.
These side effects include hot flashes, vagi-
nal dryness, dyspareunia, genitourinary
atrophy and decreased sexual drive. Vagi-
nal moisturizers and lubricants can attenu-
ate vaginal dryness and dyspareunia. Pa-
tients develop hot flashes due to CIM or
adjuvant tamoxifen and aromatase inhibi-
tors. Hot flashes may be reduced in rate
and intensity with the serotonin norepi-
nephrine uptake inhibitor antidepressant
venlafaxine, the antihypertensive á-adren-
ergic agonist clonidine, or the anti-seizure
ã-aminobutyric acid analog gabapentin.18

Breast cancer patients should avoid
HRT and the SERM raloxifen. Adjuvant
anastrozole, compared to tamoxifen results
in significant loss of bone density, al-
though patients with normal bone den-
sity prior to anastrozole did not develop
osteoporosis.19  Strategies for maintaining

bone health start with a baseline bone den-
sity, adequate intake of calcium (1200mg/
day) and vitamin D (800-1000 interna-
tional units/day), women with low bone
mineral density should have a serum 25/
hydroxy vitamin D level checked and oral
bisphosphonates for osteoporosis.20  21

For estrogen receptor-positive pa-
tients, over half of recurrences occur af-
ter 5 years. Trials of longer duration ad-
juvant endocrine therapy are ongoing.
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Why Does Rhode Island Have the Greatest Incidence of
Bladder Cancer In the United States?

Katherine E. Faricy-Anderson, MD, MPH,  John P. Fulton, PhD,  Anthony E. Mega, MD

�
For years, Rhode Island (RI)Rhode Island (RI)Rhode Island (RI)Rhode Island (RI)Rhode Island (RI) has had the
greatest incidence of bladder cancer in
the United States for both men and
women.  In fact, compared with the
United States (US) overall, all of the New
England states and New Jersey have dis-
proportionately elevated bladder cancer
rates.  (Figure 1) From 2002-2006, the
age-adjusted incidence of bladder can-
cer for men was 53.1/100,000 in Rhode
Island versus 37.4/100,000 in the US;
for women, it was 13/100,000 versus 9.4/
100,000, respectively.1 (Table 1) In the
US, urothelial (transitional cell) carci-
noma accounts for about 90% of all blad-
der cancers.   Less commonly, bladder
neoplasms may be squamous cell (5%),
adenocarcinoma (2%), and rarely small
cell, lymphoma, or sarcoma.  Because
urothelial carcinoma is the predominant
form of bladder cancer in the US and in
RI, this review will focus on the epidemi-
ology and risk factors of urothelial blad-
der carcinoma and some potential causes
for the regional disparities.

NATIONAL AND STATE
EPIDEMIOLOGY

About 71,000 people (53,000 men
and 18,000 women) were diagnosed
with urothelial bladder cancer in the US
in 2009. The median age at diagnosis was
69 years in men, 71 years in women.
There were an estimated 14,000 deaths.2

Nationally, bladder cancer is more com-
mon in men, with a 3:1 ratio of males to
females.  Among men, it is more com-
mon in Caucasians, with a 2:1 ratio of
Caucasians to African Americans.
Whether this racial disparity is due to
differences in genetics, exposure patterns
or other health-related behaviors remains
under investigation. Although bladder
cancer is more common in men and Cau-
casians, women and African Americans
are more likely to present at later stages
and have a worse prognosis.3

In RI, about 370 people were newly
diagnosed with bladder cancer in 2008.
Among Rhode Island men, bladder can-
cer is the fourth most common new can-

cer diagnosis, after prostate, lung, and
colorectal cancer.  Of the 6674 Rhode
Islanders diagnosed with bladder cancer
from 1987-2007, 73% were male and
27% female.1 (Table 2)  Most (58%)
were 70 years or older, but 18% were
younger than 60 years at diagnosis. The
vast majority (98%) were Caucasian,
which likely reflects Rhode Island’s over-
all racial and ethnic distribution.

About 75% of urothelial cancers are
diagnosed at a superficial stage and 25%
are muscle invasive or metastatic at diag-
nosis. According to data from 2004-
2007, about 77% of Rhode Island cases
were diagnosed at a superficial stage, com-
pared with 74% of US cases in that pe-
riod.1 (Table 3) This is a critical distinc-
tion because superficial cancers are gen-

erally managed with localized therapies
and careful urologic surveillance. In con-
trast, muscle invasive or metastatic can-
cers may also require systemic therapy and
have a worse prognosis. Unfortunately,
about 80% of those with superficial dis-
ease eventually have a recurrence or pro-
gression.

Because most bladder cancers are
diagnosed at an early stage, the preva-
lence of people living with bladder can-
cer is quite high. It is estimated that over
500,000 people are living with bladder
cancer in the United States, with about
390,000 men and 140,000 women.  In
fact, among middle-aged and elderly men
in the United States, bladder cancer is
the 2nd most prevalent malignancy, after
prostate cancer.  In addition, the United
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States spends about $3.7 billion per year
on surveillance and treatment for patients
with bladder cancer, making this one of
the most expensive malignancies to moni-
tor and treat.4

PATHOGENESIS
As the surface epithelium lining the

urinary tract mucosa, the urothelium is
exposed to carcinogens excreted in the
urine or activated from precursors by

hydrolyzing enzymes in the urine.  The
latency period from carcinogen exposure
to urothelial cancer development lasts
from years to decades. Aberrations in ei-
ther carcinogen activation or detoxifica-
tion may lead to neoplastic development.
Several metabolic pathways are involved
in carcinogen activation, including the
cytochrome P450 enzymes. Some re-
search has shown that smokers with a
genotype for extensive metabolic activa-

tion have an increased incidence of
urothelial carcinoma.5 Conversely, aber-
rations in carcinogen detoxification have
also been implicated.  For example, aro-
matic amines are detoxified by acetyla-
tion. “Slow” acetylators may have in-
creased risk of cancer development, es-
pecially when faced with additional toxic
exposures.6 In addition, several oncogenes
and tumor suppressor genes have been
implicated in the development of
urothelial carcinoma, including p53, re-
tinoblastoma, and p16.7

RISK FACTORS AND REGIONAL
SIGNIFICANCE

In examining the etiology of Rhode
Island’s persistently elevated bladder can-
cer incidence, it is important to consider
risk factors for bladder cancer and spe-
cifically those factors that may be more
prevalent in Rhode Island. Cigarette
smoking and occupational exposures are
the leading identified risk factors for
bladder cancer in the United States and
in Rhode Island. Other possible risk fac-
tors have been described (Table 4).

Tobacco Use
The association between tobacco use

and bladder cancer has been described
extensively. Cigarette smoke contains
numerous chemicals identified as
urothelial carcinogens, including aro-
matic amines and polycyclic aromatic
hydrocarbons. In the US, smoking is im-
plicated in 50-60% of bladder cancer
cases in men and 30% in women.8 The
rate of bladder cancer in smokers is two
to three times that in nonsmokers, with
long-term heavy smokers having a five-
fold or more increased risk. The latency
period from exposure to cancer develop-
ment is thought to be 20 years or more.
Smoking cessation has been found to re-
duce bladder cancer risk, but not to re-
turn it to baseline; a meta-analysis of
eleven case-control studies found that
after one to four years of smoking cessa-
tion, bladder cancer risk decreased by
35%. After 25 years, it decreased by 60%,
but remained greater than that in never
smokers.8

In 1978, the National Cancer Insti-
tute initiated the landmark National
Bladder Cancer Study (NBCS), the larg-
est and most detailed bladder cancer in-
vestigation of its time. The NBCS was the
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first study to use data from the entire
Surveillance, Epidemiology, and End
Results (SEER) network of 10 centers,
and included nearly 3000 cases diag-
nosed over one year and 5800 controls.
Interview data examined occupational,
medical, environmental, and lifestyle in-
fluences on risk. This was the first study
to report excess bladder cancer risk asso-
ciated not just with cigarette use but also
with pipe or cigar smoking.  It also found
that smoking cessation was associated
with a reduction in risk.9

According to the Centers for Dis-
ease Control and Prevention, over 50%
of men and 34% of women smoked ciga-
rettes in the US in the 1960s.10 Although
Rhode Island did not officially monitor
cigarette smoking prevalence until the
1970s, local health officials have esti-
mated that smoking rates in men in the
1950s exceeded this already high na-
tional average and remained elevated for
many years. Over the last 50 years, how-
ever, Rhode Islanders have made signifi-
cant progress in smoking cessation, and
it is estimated that they have had below
average smoking rates for several decades.
Currently, Rhode Island has the 12th low-
est rate of tobacco use in the country, with
about 19% of men and 20% of women
continuing to smoke cigarettes.11 Given
the long latency period and the persis-
tently elevated risk of bladder cancer in
former smokers, the state’s historical to-
bacco use patterns may play a role in the
elevated rates seen in more recent de-
cades.  However, this effect should at-
tenuate with time, and it is unlikely that
smoking alone is causing Rhode Island’s
persistently elevated bladder cancer rates.

Occupational Exposures
Numerous studies have identified an

association between certain occupational
exposures and bladder cancer. Occupa-
tional exposures are thought to account
for 10-20% of bladder cancers. The most
compelling and consistent evidence im-
plicates textile workers including dye us-
ers and weavers, dyestuff manufacturers,
aromatic amine manufacturing workers,
rubber workers, leather workers, paint-
ers, aluminum workers, and truck driv-
ers. It is thought that occupation-related
exposures to aromatic amines, including
2-naphthylamine and benzidine, are re-
sponsible for these elevated bladder can-
cer rates, particularly in dyestuff and rub-
ber workers.12 Exposure to diesel exhaust
and decreased micturition have been sug-
gested as potential risk factors in truck
drivers. As with exposure to carcinogens
in cigarette smoke, the latency period for
these exposures is likely 20 years or more.
New England has had a long history in
the textile industry, and it is likely but not
proven that these and other occupational
exposures have contributed to our in-
creased incidence of bladder cancer.

The New Hampshire Bladder Can-
cer Study (NHBCS) further investigated
occupational and other exposure risks.13

A population based case-control study
begun in 1994 and expanded to include
Maine and Vermont as the New England
Bladder Cancer Study (NEBCS) in
2002, this study collected not just inter-
view data but also water samples, toenail
clippings, blood, and urine samples for
analysis. The NHBCS confirmed the re-
sults of previous studies showing excess

risk in male truck drivers, and male
metal/plastics workers, after adjusting for
age and smoking status. Among truck
drivers, they found a positive trend of
increasing risk with duration of employ-
ment. In addition, they identified excess
risk in female sales clerks and female
health service workers, mainly nursing
aides. The etiology of these associations
was unclear, but the authors postulated
that decreased micturition in the former
and possibly exposure to chemotherapeu-
tic agents in the latter group could play a
role. Unfortunately, this study was lim-
ited in its ability to identify workers in
the specific fields of textile, rubber,
leather, and aromatic amine manufactur-
ing industries.13

Water Contaminants
In addition, drinking water con-

taminants have been associated with blad-
der cancer. By-products of water chlori-
nation, such as halogenated hydrocarbon
compounds,14 and elevated arsenic lev-
els15 have been associated with increased
risk.  A well-described bladder carcino-
gen, arsenic has been associated with can-
cers of the bladder, skin, and lung. Spe-
cifically, arsenic concentrations greater
than 150 ug/L have been associated with
bladder cancer, and researchers have de-
scribed a dose-response relationship be-
tween arsenic levels and cancer develop-
ment.16

Under the Safe Drinking Water Act,
the US Environmental Protection
Agency (EPA) regulates the arsenic con-
centration of drinking water in the
United States.  In response to risk assess-
ments suggesting a link to cancers at even
lower arsenic concentrations than previ-
ously thought, the EPA reduced the
maximum accepted contaminant level
from 50ug/L to 10ug/L.15 While the EPA
regulates arsenic concentrations in pub-
lic water supplies, it has no regulatory
capacity over private well use.  In parts
of New England, particularly New
Hampshire and Maine, as many as 40%
of residents use private wells. Research-
ers have reported elevated arsenic levels
in bedrock aquifers in some regions in
these states.16 Noting these elevated ar-
senic levels and the fairly common use of
unregulated private well water in this
area, researchers hypothesized that this
might be contributing to the elevated
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rates of bladder cancer in New England.
In fact, this was a key question posed by
the NHBCS.

Unfortunately, the effects of arsenic
exposure on bladder cancer risk have
proven complicated to define clearly in
these populations.  In analyses completed
to date, the NHBCS has found no asso-
ciation between arsenic exposure and
bladder cancer risk among never smok-
ers.  However, among smokers, those
smokers in the uppermost arsenic expo-
sure category did demonstrate a non-sta-
tistically significant excess risk (OR 2.17,
95% CI 0.92 – 5.11).17 Research is on-
going to better define this potential in-
teraction.  Other researchers have also
suggested that tobacco use may enhance
the carcinogenic effect of arsenic expo-
sure. In addition, researchers are investi-

gating the potential role of DNA methy-
lation and other epigenetic events which
may be associated with increased blad-
der cancer risk.

While arsenic from well water remains
a possible contributor to elevated bladder
cancer rates in Rhode Island, it seems un-
likely that it contributes significantly if at
all.  While 30-40% of New Hampshire
residents rely on private well water, only
about 10% of Rhode Islanders do. In ad-
dition, Rhode Island does not appear to
have the elevated levels of arsenic in bed-
rock aquifers found in parts of northern
New England. Other potential sources of
arsenic exposure include soil contamina-
tion and pressure-treated lumber.  In most
areas with elevated arsenic levels, this has
been associated with prior land use, in-
cluding arsenic-containing pesticides at

former orchard sites. Currently, the pub-
lic water sources are in compliance with
the state’s regulations on safe arsenic lev-
els, and there is no evidence to suggest that
the 10% of residents who obtain water
from private wells have elevated arsenic
levels in their water, although this data is
not currently monitored.

Iatrogenic Factors
Cyclophosphamide, a chemothera-

peutic agent often used to treat non-
Hodgkin’s lymphoma, is an established
bladder carcinogen with a dose-depen-
dent relationship. One case-control study
reported a four-fold increased risk of
bladder cancer and an absolute risk of
between three and seven excess cancers,
depending on cumulative doses, per 100
non-Hodgkin’s lymphoma patients after
fifteen years of follow up.18  Pelvic irra-
diation for prostate, ovarian, and cervi-
cal cancer has been associated with a 1.5
to four times increased risk of bladder
cancer and a latency period of only five
to ten years.19 Historically, heavy use of
phenacetin-containing analgesics has
been associated with increased risk of can-
cer of the bladder, renal pelvis, and ure-
ter, prompting its classification as a car-
cinogen in 1987 and its removal from
most of the European countries and the
United States.

ADDITIONAL FACTORS
Decreased fluid intake has been as-

sociated with increased bladder cancer
incidence. In the Health Professionals
Follow Up study with 48,000 partici-
pants, those who drank <1.3 liters of
fluid daily had twice the risk of bladder
cancer as those who drank over 2.5 liters
daily.20 Chronic bladder irritation has
been implicated in the development of
squamous cell bladder cancer, rather than
urothelial carcinoma. Classically, infec-
tion with Schistosoma haematobium has
been associated with squamous cell blad-
der cancer, likely due to chronic bladder
inflammation. In regions with endemic
schistosomiasis, such as the Middle East,
Asia, and Africa, most bladder cancers
are squamous cell carcinomas, rather
than urothelial carcinomas. Similarly,
some data have shown that spinal cord
injury patients with neurogenic bladder
may be at increased risk of squamous cell
bladder cancers.21

* Modified from Negri E, La Vecchia C. Epidemiology and prevention of bladder cancer. Eur J Cancer
Prevention 2001;10:7-14. 
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In that Rhode Island welcomes
many new residents each year, it is im-
portant to consider not only local factors
but also exposures in recent immigrant
populations. Currently two of the larg-
est immigrant populations are Hispanics
and Africans.1 New residents may bring
both old and new exposures with them,
and environmental factors elsewhere may
affect cancer incidence in our state.  On
the basis of current immigration patterns,
there is no reason to expect a great im-
pact on our current trends in bladder
cancer incidence, but this remains an-
other factor to monitor.

CONCLUSIONS
In summary, Rhode Island has the

greatest incidence of bladder cancer in
the nation. The cause of this disparity
remains unproven, although compelling
explanations have emerged. The two his-
torical exposures that appear to have had
the greatest impact are high rates of to-
bacco use and specific occupational ex-
posures. Given the very long latency pe-
riod of bladder cancer development, it is
likely that we are continuing to see the
delayed effects of these exposures.  The
impact of arsenic and other water con-
taminants on our state’s bladder cancer
incidence appears to be small, if any, and
any effects they may have are likely to be
constant over time. Research is ongoing
in this area.

As Rhode Island’s rates of tobacco
use and specific occupational exposures
have significantly declined in the last sev-
eral decades, the magnitude of their com-
bined effects should attenuate with time.
If these truly are the main factors influ-
encing our currently elevated bladder
cancer incidence rates, then we predict
that these rates will level off and start to
decline over the next several years to de-
cades. We will continue to monitor these
trends vigilantly. Realizing that a height-
ened awareness of bladder cancer risk
could translate into increased surveillance
and increased detection of superficial
cancers, we will also continue to monitor
trends in the stage at which these can-
cers are diagnosed.  Bladder cancer con-
tinues to have a significant impact on the
health of Rhode Islanders, and we will
continue to investigate ways to better
understand and reduce this burden for
our residents.
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The Evolving Role of Histology In the Treatment of
Non-Small Cell Lung Cancer

Naveed Rana, MD, and Humera Khurshid, MD

�
Lung cancer is the second most common
type of cancer (after prostate in men and
breast in women) and a major cause of can-
cer-related mortality.1,2 An estimated
222,520 new cases of lung cancer are ex-
pected in 2010, accounting for about 15%
of cancer diagnoses. The incidence rate is
declining significantly in men, from 102.1
cases in 1984 to 71.3 cases per 100,000 in
2006. In women, the rate is approaching a
plateau after a long period of increase.2

Lung cancer accounts for more deaths than
any other cancer in both men and women.
An estimated 157,300 deaths, accounting
for about 28% of all cancer deaths, are ex-
pected to occur in 2010.2

 
HISTOLOGY

Non-small cell lung cancer
(NSCLC) accounts for approximately
85% of all lung cancers. These are
subcategorized as adenocarcinoma
(44%), squamous cell carcinoma (23%),
large cell (4%), and not otherwise speci-
fied (28%).3 Adenocarcinomas mostly
involve peripheral airways and are the
most common subtype in never-smok-
ers. They metastasize frequently, and are
associated with mutations in the K-RAS
gene and the endothelial growth factor
receptor (EGFR). Squamous cell carci-
nomas typically arise in more central air-
ways, have stronger association with to-
bacco smoking and have high levels of
thymidylate synthetase (TS) and in-
creased expression of ERCC1.

For decades the differentiation of lung
cancers for the purpose of treatment was
made on the basis of NSCLC versus small
cell lung cancers (SCLC). The standard of
care for unresectable, locally advanced and
metastatic NSCLC is platinum-based duplet
therapy combined with newer third-genera-
tion agents the standard of care. This was
supported by multiple trials done during the
1980s and early 2000s. One such trial com-
pared four platinum-based doublet regimens
in 1100 patients;4 a modest overall survival
benefit of approximately 8 months was seen
among all groups. An older phase III study
did not show a difference in survival com-

paring four different chemotherapeutic regi-
mens.5 Another trial by Scagliotti et al6 com-
pared gemcitabine and cisplatin (GC),
carboplatin and paclitaxel (PCb) with
vinorelbine and cisplatin (VC) in locally
advanced or recurrent/metastatic NSCLC
and showed no significant differences in re-
sponse rate or overall survival with either of
the combinations. A retrospective subgroup
analysis of this study failed to show that his-
tology was predictive of outcomes in either
of the PCb, GC or VC arms.7

This approach is starting to shift. Re-
cently, histology is being used to guide
therapy. Some chemotherapy drugs have
shown to be more effective while others are
associated with increased rates of adverse
events in certain histological subgroups of
NSCLC. For example, pemetrexed, an
antifolate cytotoxic drug, is more effective
in the non-squamous cell group both in
chemo-naive patients as well as second line
and maintenance settings; and the newer
anti-VEGF inhibitors (bevacizumab) and
epidermal group factor receptor (EGFR)
tyrosine kinase inhibitors (TKIs) are asso-
ciated with increased toxicity in patients
with squamous cell histology.

NSCLC HISTOLOGY AND
EFFICACY (TABLE 1)

Scagliotti et al8 conducted the largest
phase III randomized non-inferiority study
comparing GC versus cisplatin plus
pemetrexed (CP) in 1725 patients with

untreated advanced NSCLC. Non-inferi-
ority was documented because the median
survival time was an identical 10.3 months
in each arm. Progression-free survival and
objective response rates were also compa-
rable. Interestingly, for the first time histol-
ogy demonstrated a role in predicting re-
sponse to a cytotoxic chemotherapy com-
bination as among the 847 patients with
adenocarcinoma, CP had median overall
survival of 12.6 compared to 10.9 months
in the CP arm (p=0.03). In contrast, the
opposite was seen for the 473 patients with
squamous cell carcinoma, with survival fa-
voring the CG arm compared with the CP
arm (p>0.05). There was statistically signifi-
cantly more grade 3 to 4 granulocytope-
nia, thrombocytopenia, and anemia and
increased febrile neutropenia associated in
the gemcitabine-containing arm.

Similar results were seen when single-
agent pemetrexed was compared with
docetaxel in a randomized phase III trial
for second line treatment of advanced
NSCLC. This non-inferiority trial estab-
lished the role of pemetrexed in the second
line setting. Overall response rates of 9.1%
vs. 8.8% and median survival of 8.3 versus
7.9 months were seen with pemetrexed and
docetaxel, respectively.9 A retrospective
analysis using subset histology data showed
better survival with pemetrexed for non-
squamous group comparing with docetaxel,
and once again the reverse was true for squa-
mous cell histology.10
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Maintenance therapy with
pemetrexed has also shown improved pro-
gression-free survival versus placebo for
advanced lung cancer of non-squamous
NSCLC patients that did not progress af-
ter 4 cycles of platinum-based duplet che-
motherapy. In a phase III double blind
study, 663 patients were randomly as-
signed to receive pemetrexed plus best
supportive care versus placebo and best
supportive care every 21 days until disease
progression. Pemetrexed significantly im-
proved PFS 4.3 versus 2.6 months
(p<0.0001) and overall survival 13.4
months versus 10.6 months (p=0.12).
Subgroup analysis again showed that when
comparing with placebo, progression free
survival (PFS) was superior in the non-
squamous group (4.5 vs. 2.6 months,
p=<0.00001) than squamous cell (2.8 vs.
2.6 months, p=0.039) and objective re-
sponse rate was also better for non-squa-
mous than the squamous cell group.11

The significant treatment-by-histol-
ogy interaction indicates that patients
with non-squamous histology treated
with pemetrexed had higher survival
compared to all others in the trials. One
hypothesis is the higher expression of TS
in squamous cell carcinomas compared
to non-squamous histology. TS is one of
the main target enzymes of pemetrexed
and its higher expression in squamous cell
cancers possibly makes them resistant to
pemetrexed therapy which in turns leads
to decreased efficacy as compared to non-
squamous non-small cell histology. This
hypothesis is based on in vitro studies
showing over expression of TS correlates
with reduced sensitivity to pemetrexed.

NSCLC HISTOLOGY AND SAFETY
(TABLE 2)

Bevacizumab is a humanized anti-
vascular endothelial growth factor
(VEGF) antibody, which exert a direct
antiangiogenic effect by binding to and
clearing VEGF from the tumor microen-
vironment. Additional antitumor activity
may be obtained via the effects of
bevacizumab on tumor vasculature, in-
terstitial pressure, and blood vessel per-
meability, providing for enhanced che-
motherapy delivery to tumor cells.
Bevacizumab has been studied in phase
II and III trials in combination with stan-
dard platinum-based duplet therapy, and
it has been approved by FDA as a first
line agent for non-squamous NSCLC.

This approval is based on the higher
incidence of pulmonary hemorrhages in
patient with squamous NSCLC. In a
phase II trial,12 chemo-naive patients with
stage IIIB or IV NSCLC were treated
with PCb versus PCb and bevacizumab.
Six patients (9%) in the bevacizumab
groups had pulmonary hemorrhage and
four of them were fatal. Subset analysis
showed that 31% of these episodes oc-
curred in squamous cell group whereas
only 4% occurred in non-squamous
group. In a randomized phase III study
(ECOG 4599),13 platinum-based duplet
therapy with or without bevacizumab was
evaluated; 878 patients with recurrent or
advanced non-squamous NSCLC (stage
IIIB or IV) were assigned to chemo-
therapy with PCb alone or PCb plus
bevacizumab. Chemotherapy was admin-
istered every 3 weeks for six cycles, and
bevacizumab was administered every 3
weeks until disease progression was evi-

dent or toxic effects were intolerable.
Median OS was significantly improved
(12.3 vs. 10.3 months, respectively) with
significant improvement in response rates
(35% vs. 15%) and PFS (6.2 vs. 4.5
months). Clinically significant bleeding
was about 4.4% in bevacizumab group
compared with 0.7% in controls. Another
study (AVAiL)14 evaluated the combina-
tion of CG and bevacizumab versus CG
and placebo as first line agent for ad-
vanced non-squamous NSCLC. Re-
sponse rate and median PFS were better
in the bevacizumab-containing group;
however, the incidence of fatal pulmo-
nary hemorrhage was approximately 1%.

EMERGENCE OF TYROSINE KINASE
INHIBITORS AND THEIR RELATION
TO HISTOLOGY

The EGFR family is part of a com-
plex signal transduction network that is
central to several critical cellular pro-
cesses. About 10% of NSCLC respond
to EGFR-targeted TKIs. More than
75% of “responders” have activating
mutations in EGFR and EGFR sequence
analysis is a useful method for predicting
response and PFS following TKI therapy
in NSCLC.15 The Food and Drug Ad-
ministration (FDA) has approved the
EGFR TKIs gefitinib and erlotinib for
the treatment of advanced NSCLC.

A phase III open-label study (IPASS)
randomly assigned previously untreated
patients from East Asia with advanced
NSCLC to receive gefitinib or PCb; 1217
patients with stage IIIB/IV lung cancer of
adenocarcinoma etiology, non-smokers of
former light smokers were included in the
study. The primary end point was PFS.
EGFR mutation data for 437 patients
(36%) could be evaluated, 261 (60%) were
positive for a mutation. The median PFS
was 5.7 months in the gefitinib group and
5.8 months in the PCb group and 12-
month PFS were 24.9% and 6.7%, respec-
tively. In the EGFR mutation-positive sub-
group, PFS was significantly longer among
patients receiving gefitinib than among
those receiving PCb (p<0.001).16

Erlotonib has also been evaluated in
the second and third line settings and lead
to its inclusion as therapeutic armamen-
tarium against NSCLC. Over 700 pa-
tients received erlotinib or placebo in a
randomized trial and showed a response
rate of 8.9% with a 2-month improved
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overall survival as compared to placebo.
Bronchioalveolar carcinoma had the best
response rate of 25% and, interestingly,
severity of skin rash, a common side ef-
fect of EGFR TKIs, was strongly associ-
ated with higher survival rates.17

Sunitinib is a tyrosine kinase inhibi-
tor and has shown some activity in a
phase II trial of previously treated stage
IIIB/IV NSCLC patients; ORR was 11%
with overall survival of 23 weeks. Toxici-
ties included life-threatening hemorrhage
in 3 patients (2/23 squamous and 1/40
adenocarcinoma).18

CONCLUSION
The term NSCLC is no longer sufficient

with regard to treatment selection, and ac-
cording to the data abovementioned, we have
few perspectives. First, we believe that for non-
squamous NSCLC, the combination of
cisplatin and pemetrexed with or without
bevacizumab is emerging as a preferable che-
motherapeutic regimen. However, this com-
bination has not been investigated formally
against many of the most commonly used
combinations. Second, in a much selected
group of patients with EGFR mutation-posi-
tive adenocarcinomas, gefitinib or erlotinib
can be considered as a first line agent. Data
show that it is inappropriate and potentially
harmful to give TKI to a patient whose EGFR
mutation status is unknown.19 Patients receiv-
ing erlotinib upfront who are EGFR muta-
tion-negative have worse survival and cannot
be rescued with chemotherapy. Third, pa-
tients with squamous cell lung cancers are not
suitable for treatment with cisplatin and
pemetrexed due to lower efficacy or for treat-
ment with bevacizumab-containing regimens
due to safety issues. Finally, many other mo-
lecular targets (HER-2, EML4-ALK) are be-
ing evaluated for targeted therapy, which have
shown some promise in phase II trials. The
treatment of advanced metastatic NSCLC is
evolving, and researchers are testing different,
novel drugs and personalizing chemothera-
peutic combinations.
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A New Low for an Old High: Neutropenia Induced
by Levamisole-Adulterated Cocaine

Andrew Van Wieren, Mahim Kapoor, MD, Pooja Rao, MD, and Rebekah Gardner, MD

The Creative Clinican

Recently, both the media and medical literature have directed
attention towards neutropenia associated with levamisole-adul-
terated cocaine. Levamisole, available in South America as an
anti-helminthic veterinary agent, was previously used in the
United States (US) for treatment of colon cancer and rheu-
matoid arthritis. Due to its well-established adverse effect of
reversible neutropenia in approximately 20% of patients ex-
posed,1 levamisole was voluntarily removed from the US mar-
ket in 2000.2 Despite this known complication, levamisole has
been isolated in up to 70% of cocaine seized by the Drug En-
forcement Administration (DEA) in recent years.3 Evidence
suggests traffickers in supply countries adulterate cocaine with
levamisole, likely due to a known stimulatory synergism be-
tween the two drugs.2,4

Since 2009, nearly 100 cases of neutropenia associated with
levamisole-adulterated cocaine have been reported in medical
literature in North America and Europe. These patients, vari-
ably testing positive for cocaine and/or levamisole, have presented
with symptoms including fever, generalized lymphadenopathy,
oral ulcers, opportunistic infections, retiform purpura and, in at
least one case, death.1-3,5-8 Exposure to levamisole can be tested
by urinary gas chromatography, but this assay is not widely avail-
able and is of limited utility given the short urinary half-life of
levamisole (5-6 hours).1-2 While the exact mechanism of
levamisole-induced neutropenia remains unknown, reports of
HLA-B27, lupus anticoagulant and anti-neutrophil cytoplas-
mic antibody (ANCA) positivity among neutropenic patients
exposed to levamisole suggest a potential autoimmune patho-
physiology.1,8,9 G-CSF has been proposed as a treatment to
shorten the duration of levamisole-induced neutropenia and
minimize associated complications, but its relative efficacy for
this purpose has not been firmly established.1

CASE
A 64-year old man with a history of alcohol and cocaine abuse

presented with three days of cervical
lymphadenopathy, painful oral ul-
cers, sore throat and anorexia. He
reported nasal and oral use of ap-
proximately 5g of cocaine in the pre-
vious month, but denied any other
constitutional symptoms, exposures,
past medical history, or medications.

Vital signs were within normal
limits. Pertinent physical exam find-
ings included oral candidiasis, ten-
der nasopharyngeal ulcerations, sub-

mandibular and anterior cervical lymphadenopathy, normal car-
diopulmonary exam, absence of hepatosplenomegaly or rash, and
normal neurologic exam. Laboratory findings showed severe
neutropenia (ANC 200), but normal hemoglobin, platelets, se-
rum chemistries, LFTs, urinalysis and CXR. Urine toxicology was
positive for cocaine.

The patient was admitted for workup of his neutropenia and
lymphadenopathy, and management of the nasopharyngeal le-
sions and candidiasis. He was treated with fluconazole and em-
piric broad-spectrum antibiotics and given supportive care. Infec-
tious workup was negative for Gonorrhea and Chlamydia, HIV,
HCV, CMV, VZV and B19 Parvovirus, but revealed equivocal
EBV and HBV titers (negative on follow-up). Chest and abdomi-
nal CT scans were negative for malignancy. Rheumatologic
workup demonstrated positive c-ANCA, proteinase-3 and lupus
anticoagulant antibody, but negative p-ANCA, ANA and RF. The
patient exhibited neither signs nor symptoms of Wegener’s granu-
lomatosis and denied history of thrombosis. His positive c-ANCA
and proteinase-3 serologies were attributed to cocaine-induced
midline nasal disease, and the positive lupus anticoagulant anti-
body was ascribed to levamisole exposure—associations reported
previously in the literature.1,10 Given his history and otherwise nega-
tive workup, it was concluded that, despite negative urinary
levamisole gas chromatography, his isolated severe neutropenia was
likely due to use of levamisole-adulterated cocaine. Over his two-
week hospital course, his ANC slowly resolved to 1800 on dis-
charge without G-CSF treatment, with improvement of the can-
didiasis and lymphadenopathy.

DISCUSSION
Approximately 2.39% and 4.11% of the US and RI adult

populations, respectively, reported cocaine use within the past
year in 2006 and 2007. RI ranks second only to the District of
Columbia.11 Given the high rate of cocaine use within RI and
pervasive contamination of the cocaine supply with levamisole,

12
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health care workers in RI should maintain a high index of sus-
picion for levamisole exposure among patients.

This case of probable levamisole-induced neutropenia il-
lustrates several important considerations. When encountering
patients with neutropenia of unknown etiology and/or a history
of cocaine use, clincians should take a thorough history. That
history should include questions about recent cocaine or crack
use. If a patient’s history or physical exam suggests cocaine expo-
sure, a urinary toxicology screen and levamsole gas chromatog-
raphy should be ordered quickly, given the short half-lives of
both cocaine and levamisole (3-4 days and 5-6 hours, respec-
tively).2 This case corroborates prior evidence that lupus antico-
agulant antibody can play a role in confirming levamisole expo-
sure in urinary levamisole-negative patients,1 but further studies
are needed to establish the positive predictive value, specificity,
and clinical implications of the antibody in this clinical context.

Notably, a positive history of cocaine use does not defini-
tively indicate levamisole ingestion because not all cocaine is
contaminated, and there appears to be regional variation in
the prevalence of levamisole-tainted cocaine.3 Similarly, con-
firmed ingestion of levamisole does not exclude the presence
of other more common causes of neutropenia. As evidenced
by this case, given the short urinary half-lives of cocaine and
levamisole, patients with negative urinary levamisole and/or
cocaine levels could conceivably have levamisole-associated
neutropenia if the exposure were outside of the urine toxicol-
ogy screen window. Levamisole-induced neutropenia should
remain a diagnosis of exclusion, reserved for cases in which
other causes of neutropenia have been ruled out and clinical
suspicion, in conjunction with laboratory data, is particularly
suggestive. Table 1 depicts how cocaine, levamisole and lupus
anticoagulant antibody test results can inform clinical suspi-
cion of levamisole-associated neutropenia.

G-CSF has been identified as a potential treatment for
levamisole-induced neutropenia, but is generally not begun until
other causes of neutropenia have been excluded.1 This case un-
derscores the clinical challenge in making this diagnosis, and sub-
sequently, the decision to initiate treatment. Waiting for labora-
tory results to return can delay treatment, leading to lower neutro-
phil counts, longer hospital stays, additional morbidity and mor-
tality, and ultimately higher health care costs. In patients present-
ing with neutropenia of unknown etiology, more widespread and
timely screening for cocaine, levamisole and lupus anticoagulant
antibody could expedite treatment with G-CSF, if appropriate.

Further studies are needed to identify: 1) the prevalence
of levamisole in the cocaine supply; 2) the incidence of
levamisole-induced neutropenia from cocaine use; 3) the sen-
sitivity and specificity of urinary levamisole and lupus antico-
agulant antibody as diagnostic tests; 4) the therapeutic efficacy
of G-CSF in treating patients with neutropenia in the setting
of cocaine use, after other common etiologies are excluded;
and 5) the natural history and associated morbidity and mor-
tality of confirmed levamisole-associated neutropenia.

The US Government’s Substance Abuse and Mental
Health Services Administration (SAMHSA) has issued a na-
tionwide public health alert regarding levamisole-adulterated
cocaine, and encourages clinicians to report suspected and con-
firmed cases to state health departments or local Poison Con-

trol Centers.3 We encourage hospitals and health centers to
educate physicians and staff, who should in turn inform at-risk
patients, their communities, and the popular media regarding
yet another dangerous complication of cocaine use.
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Up until her 83rd birthday, Mrs. had steadfastly refused to
comply with dietary recommendations for her diabetes.  She
continued to boil her oatmeal in sugar-water and meet her
friends daily at a local bakery for pie.

However, after a bout with a urinary tract infection exac-
erbated by uncontrolled blood sugar, Mrs. W agreed to see
the nutritionist.  She wanted to continue living independently
and explained that she had been resistant because she did not
want to drastically change her lifestyle. Now, on her 83rd birth-
day, she was ready to listen.

NUTRITION AND HEALTH
Independence is based on mobility and cognitive function;

the ability to go where you want, remember what you want to
do when you get there, and carry out your intended activities.
High function in old age is achieved by main-
taining a healthy weight, observing proper
nutrition, and maintaining or even improv-
ing muscle strength. Gentle changes to
lifestyle, such as taking a multivitamin, tak-
ing short walks, or joining a water aerobics
class, can have a substantial impact on pre-
serving independence.   Often, indepen-
dently living older persons do not have calo-
rie malnutrition but do have macronutrient
and micronutrient deficiencies. Overall
health, especially mobility, is dependent on
maintaining a healthy weight.

Older persons typically experience
weight gain because they are less active and
have less metabolic need, yet consume the
same caloric amount as when they were
more active. This weight gain can lead to
less mobility and premature mortality. High
protein foods, such as low-fat dairy and
meat products, are linked to fewer regained
pounds post weight-loss. In an ongoing
large randomized controlled study at eight
different European centers, preliminary
data showed that higher protein content
enhanced weight loss and prevented regain-
ing the lost weight.1   Dietary calcium de-
creases fat absorption, and a sufficient in-
take may also prevent excessive hunger dur-
ing weight loss diets.

However, older persons sometimes experience unintentional
weight loss. Physicians should monitor the elderly patient for a
weight loss of more than ten pounds or 10% of body weight in
six months. If this loss was unintentional, it may be due to several
conditions; e.g., depression, hyperthyroidism, ill-fitting dentures,
undiagnosed cancer, and occult infection. Weight loss from in-
creasing exercise can be healthy because muscle is built as fat is
lost. However, weight loss from anorexia and immobility can lead
to loss of muscle and the risk of falls.

Sometimes it is difficult to choose foods that are high in
nutrients, low in calories, and inexpensive. Meals on Wheels is
a national organization that uses local volunteers to deliver hot
meals to many independent older persons;  (Sidebar: RI Nutri-
tion Resources) however, not all meals meet individual taste
preferences. This is true for other community nutrition pro-
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grams. This can lead to older persons either not eating enough
to receive sufficient nutrients or choosing primarily low-cost,
low-nutrient, convenient snack foods, in order to feel full. Fur-
thermore, lifelong eating habits can be difficult to change. Sev-
eral sets of guidelines recommend a balanced diet such as the
food pyramid (Figure: Nutrition recommendations).

VITAMIN SUPPLEMENTS
Most geriatricians believe that mul-

tivitamins are important, cost very little,
and carry little if no risk. These geriatri-
cians believe that multivitamins are jus-
tified in all elderly populations (not just
those losing weight or with absorption
problems) because it is extremely diffi-
cult to ensure that each meal contains
essential nutrients while fighting the
constraints of budget, availability, time,
taste preference, and caloric balance
(not exceeding the recommended calo-

ries for the day).  Multivitamins contain the recommended daily
allowance of most of the major vitamins, including vitamins D,
B6, and B12 (to guarantee macronutrient and micronutrient
sufficiency) at $15 - $35 per year if taken once daily.

Some multivitamins may contain several times the recom-
mended daily allowance of vitamin B12, which is harmless even

RI NUTRITION RESOURCES

Delivered Meals and Sit-down Meal Sites:

RI Meals On Wheels www.rimeals.org  (401) 351-6700
• Daily deliveries to over 2,000 homes; waiting lists vary
• For those unable to cook, living alone, 60 years old or older, and homebound
• Suggested donation of $15.00 per week
• Example main entrée: potatoes, rice or pasta, a vegetable, milk or juice, bread, dessert and occasional salad.
• “Diabetic,” finely chopped and kosher meals also available

The Ocean State Senior Dining Program www.dea.ri.gov/programs/food_assistance.php (401) 847-7821
• Hot nutritious lunches M-F for older or disabled individuals at 75+ meal sites
• Small donation encouraged
• Transportation available with 24 hours notice

Senior Centers www.providenceri.com/senior/centers.php
• Majority of Senior Centers provide hot lunches, outreach, transportation and health services
• Website with calendar of events for most RI senior centers: www.seniordigestnews.com/Calendar/tabid/1528/

Default.aspx

Food Delivery Services and Nutrition Access:

RI’s extensive network of online grocery ordering and delivery: www.online-grocery-shopping.net

Ask Rhody www.askrhody.org
• Rhode Island’s social service website, which provides information on all services for seniors in RI

Eldercare Locator www.eldercare.gov 1-800-677-1116
• Free national service that will connect seniors with people who will set up home-delivered meals, transportation, legal

advice, adult day care, home health services and housing options

Senior Nutrition Awareness Project (SNAP) http://www.rimeals.org/special-programs/snap
• Free nutrition hotline (1-800-595-0929) for seniors with questions about food or nutrition; registered dietitians pro-

vide information by phone and mail
• Offers free nutrition newsletters, recipes, educational videos and fact sheets
• Provides free nutrition workshops in senior centers and offers educational material to borrow

AARP http://www.aarp.org (401) 248-2671
• Produces booklets and tapes and a monthly magazine with nutrition, drug and health information

Senior Companion Program (401) 462-0569
• Volunteers assist  frail, isolated older adults in their homes, adult day centers and community sites
• Offer pleasant company for dining, socializing or help in receiving food delivery
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at much higher doses. B12 deficiency can lead to dementia; in
the US, more than 15% of people over sixty years old have a
B12 deficiency.2  In some, this deficiency is due to age-related
gastric atrophy and hypochlorhydria or use of a proton-pump
inhibitor, resulting in reduced gastric acid and less efficient
absorption of vitamin B12 from foods. Nonetheless, crystalline
vitamin B12 found in supplements can be absorbed even if
there is a malabsorption syndrome; therefore, oral supplemen-
tation is usually sufficient. Clinicians should also consider moni-
toring methylmalonic acid and homocysteine.

In multivitamins, the dose of vitamin E is well below the lev-
els reported to cause an increase in overall mortality, the dose of
vitamin A is too small to increase risk for fractures and osteopenia,
and the dose of beta-carotene (usually a part of the total vitamin A
activity) is well below levels associated with lung cancer.

Multivitamins typically contain less than half the recom-
mended levels of calcium and vitamin D. The recommended
dose in older persons is 1500 mg calcium accompanied by 800
IU vitamin D. In summary, older persons should take a multi-
vitamin plus an additional calcium supplement daily, to ensure
adequate calcium and vitamin D (Table: Key Points).

HYDRATION
To maintain weight and observe proper nutrition, it is as

vital to stay hydrated and follow a high fiber diet as it is to take
supplements. Kidney function declines with age, as does the
ability to detect thirst. For healthy older adults without
contraindications, it is recommended that they should drink
eight or more glasses of water or juice every day to reduce stress
on the kidneys, prevent delirium, and help maintain normal
bowel function. However, older people often restrict their hy-
dration to limit trips to the bathroom, minimize incontinence
accidents, and reduce the risk of falls on the way to a bath-
room.

EXERCISE
Sarcopenia (Greek, sarx -flesh, penia- loss) is an age-re-

lated progressive loss of muscle mass. It is associated with de-
creased mobility and increased falls, fractures, and nursing
home  admissions. Sarcopenia is easy to diagnose in under-
weight older persons but is often overlooked in older persons
with high body mass indexes.  Overweight older persons can
have legs that look strong, yet are only adipose tissue and bone,
with such significant sarcopenia that a fall is imminent.
Sarcopenia is associated with the loss of type II fibers.3  How-
ever, with age, type I fibers hypertrophy. To maximize muscle,
older persons should exercise every day, consume more than
two servings of protein per day, and minimize periods of bed
rest.

To preserve muscle, the recommendation is to promote re-
sistance training for fifteen minutes each day, optimally every
day of the week, concentrating predominately on quadriceps
extension, but also on triceps extension (maintaining “get up and
go”). Low impact exercise for thirty minutes per day is optimal to
protect cardiovascular health, enhance mood, maintain bone den-
sity, improve balance and gait, as well as counteract the age-re-
lated increase in fat and decrease in skeletal muscle. Even mini-
mal exercise (such as, walking, Wii, exercise bike, gardening)
can be beneficial, as well as improve mood and outlook.

BACK TO MRS. W
A month after her visit to the nutritionist, Mrs. W began

to check her blood sugar and watch her diet. Most important,
Mrs. W convinced her friends to join her three times a week
for a water aerobics class (instead of pie); this activity increased
her motivation as well as maintained her social network. The
extent of social relationships is a powerful predictor of func-
tional status and mortality. Preserving mobility and cognition
by maintaining a healthy weight, observing appropriate nutri-
tion, and exercising are cornerstones to healthy aging, almost
as important as having somewhere to go and a purpose for
going there.
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Obesity is a chronic condition linked
with diabetes, stroke, coronary artery
disease, and hypertension. 1 The esti-
mated prevalence of obesity in the United
States (26.7%)  and Rhode Island
(24.9%) has increased over the past de-
cades.2,3 Obese women are at increased
risk for pregnancy complications and
poor birth outcomes. Specifically, pre-
pregnancy obesity has been associated
with birth defects, especially neural tube
defects and congenital heart defects. 4

However, less is known about the rela-
tionship of obesity with birth defects in
Rhode Island.

METHODS
A case-control study was conducted

among Rhode Island births during 2007-
2009.  Cases were defined as newborns
born during 2007-2009 at Women &
Infants Hospital (Providence, RI) and
Kent Hospital (Warwick, RI) with at least
one diagnosed birth defect.  A birth de-
fects case was identified using ICD-9 (In-
ternational Statistical Classification of
Diseases, 9th Edition) codes 740-759, and
760.71. Controls were defined as Rhode
Island resident births born in 2007-
2008 with no diagnosed birth defect.
Controls were taken from the Rhode Is-
land Pregnancy Risk Assessment Moni-
toring System (PRAMS), a survey that
asks new mothers about behaviors and
experiences before, during and after
pregnancy.

Prepregnancy obesity was based on
height (cm) and prepregnancy weight
(kg) of the mother to calculate a body
mass index (kg/cm2).  Obesity is defined
as having a body mass index (BMI) >30.
Height and pre-pregnant weight data for
cases were collected through prenatal
care documents via medical chart review.
Height and prepregnant weights for con-
trols were collected from PRAMS survey
responses (self-reported data).  Cases and
controls that did not have both maternal

height and/or prepregnant weight data
were excluded.  Demographics for cases
and controls were examined and signifi-
cant differences were identified for ana-
lytical adjustment.   To compare popula-
tion characteristics between study cases
and controls, weighted PRAMS percent-
ages were calculated to reflect Rhode Is-
land population distribution.

Data were analyzed
by birth defects body sys-
tems (cardiovascular, mus-
culoskeletal, etc.).  The car-
diovascular birth defects
body system was further
classified into structural
groups of congenital heart
defects (conotruncal, sep-
tal, and obstruction).  Lo-
gistic regression was used
to analyze the relationship
between prepregnancy
obesity and birth defects
outcomes, controlling for
diabetes mellitus and low
birth weight to produce
an adjusted odds ratio es-
timate (aOR).  Pre-gesta-
tional diabetes was col-
lected through medical
chart review for the cases
and collected through
PRAMS responses for the
controls.  Gestational dia-
betes was not included in
this analysis since it devel-
ops during pregnancy.
Low birth weight is de-
fined as less than 2,500
grams (~5.5 lbs). Statisti-
cal analysis was performed
using SAS software.

RESULTS
Of the 1,317 po-

tential birth defects
study cases for 2007-
2009, 995 (76%) had

maternal heights and prepregnancy
weights for BMI calculation, and were
included in the study. Among 2,668
PRAMS respondents from 2007-
2008, 2,521 (95%) had maternal
heights and weights for BMI calcula-
tion. Among this group, 2,344 (93%)
did not have a birth defect, and were
included in the study.
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Table 1 shows the population characteristics of study cases
and controls by selected demographics.  Among 995 birth de-
fects cases, 233 (23.4%) were obese prior to becoming preg-
nant.  This is higher than the controls, where 17.1% were obese
prior to their pregnancy.  Low birth weight and preterm deliv-
ery rates among the cases (16.3% and 19.3%, respectively) were
more than twice the rates of the control group (7.2% and 8.4%,
respectively).  There were a higher proportion of males among
the case group (60.2%) compared to the controls (51.4%). Other
demographic variables such as maternal age, core city status, and
maternal education show a fairly similar population distribution
across specific subpopulations among cases and controls.

Table 2 shows the measures of association between pre-preg-
nancy obesity and selected birth defects groups adjusted for diabe-
tes and low birth weight.  A subset of 45 birth defects categorized as
severe and important by the National Birth Defects Prevention
Network (www.nbdpn.org) shows an aOR of 1.38 (1.09 – 1.74).
Cardiovascular defects also show a relationship with prepregnancy
obesity with an aOR of 1.43 (1.05 – 1.95).  After classifying these
cardiovascular defects into three congenital heart defects groups (sep-
tal, conotruncal, and obstruction), conotruncal heart defects showed
a higher degree of association with prepregnancy obesity (aOR =
1.88, CI 1.09 – 3.24) than the other heart defects groups.  There
were no significant findings among other body system groups such
as orofacial and genitourinary defects.

DISCUSSION
Conotruncal defects are a group of congenital heart defects

that show the strongest association with pre-pregnancy obesity in
this study. During the 4th week of gestation, a fetal structure called
the conotruncus is formed. This structure is the basis for the devel-
opment of main vessels connecting to the heart, which can lead to
their subsequent birth defects outcomes such as transposition of great
vessels and truncus arteriosus. The close temporal proximity of the
conotruncus to prepregnancy obesity exposure provides a stronger
link than with birth defects that arise from other fetal structures
occurring later in fetal development. Another study has also shown
a link between severe obesity and conotruncal heart defects.5

Research has shown that diabetes is strongly associated with
birth defects. 6 Although adjusting for diabetes is necessary to
find an association with pre-pregnancy obesity and birth defects,
it was used with caution for this analysis since there was a small
sample of diabetics among cases.  Diabetes was also slightly higher
among the controls than cases, presenting a problem for this
study to control for diabetes.

Although there was enough power to conduct this study
with all birth defects, the sample size was insufficient to analyze

small groups of birth defects
(e.g., obstruction heart defects
and neural tube defects).
Also, different data collection
methods were used for cases
(nurse reporting via medical
charts) versus controls (self-
reported questionnaire).
There was also variation in the
percentage of subject exclu-
sion due to missing heights

and pre-pregnancy weights and therefore, insufficient BMI in-
formation, among cases (25%) and controls (5%).  Lack of re-
cording heights and prepregnancy weights in prenatal care docu-
ments may be due to varying prenatal care practices.

This study and other research show that women who are obese
prior to their pregnancy are at greater risk for having a baby with a
birth defect. It is therefore important for women to be educated pre-
natally about the risks of pre-pregnancy obesity on birth outcomes.

In addition to concerns about obesity and its impact on
maternal and child health, there are also medical costs related
to maternal obesity and birth defects.  Obese pregnant women
have more prenatal fetal tests, ultrasound examinations, and
prenatal visits than pregnant women of normal weight. 7 Hos-
pitalization costs incurred among women who give birth to
children with birth defects are seven times higher than women
who give birth to children with no birth defects. 8

Primary care providers, obstetricians and gynecologists,
and other health care providers can play a critical role in edu-
cating women of reproductive age about the importance of
achieving a healthy weight prior to becoming pregnant.
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Number (a)
192
204

46
47
37

Number (a) Rates (b) YPLL (c)
2,337 222.4 3,147.5
2,259 215.0 6,317.5

420 40.0 787.0
574 54.6 9,548.5
521 49.6 292.5

Reporting Period

12 Months Ending with October 2009
October
2009

Underlying
Cause of Death

Live Births
Deaths

Infant Deaths
Neonatal Deaths

Marriages
Divorces

Induced Terminations
Spontaneous Fetal Deaths

Under 20 weeks gestation
20+ weeks gestation

Number Number Rates
1,005 12,183 11.4*

799 9,098 8.5*
(5) (78) 6.4#
(4) (65) 5.3#

313 6,118 5.7*
291 3,235 3.0*
396 4,231 347.3#

91 720 59.1#
(84) (644) 52.9#

(7) (76) 6.2#

Reporting Period
12 Months Ending with

April 2010
April
2010

Vital Events

Rhode Island Monthly
Vital Statistics Report

Provisional Occurrence
Data from the

Division of Vital Records

(a) Cause of death statistics were derived from
the underlying cause of death reported by
physicians on death certificates.

(b) Rates per 100,000 estimated population of
1,050,788 (US Census: July 1, 2007)

(c) Years of Potential Life Lost (YPLL)

Note:  Totals represent vital events which occurred in
Rhode Island for the reporting periods listed above.
Monthly provisional totals should be analyzed with cau-
tion because the numbers may be small and subject to
seasonal variation.

* Rates per 1,000 estimated population
# Rates per 1,000 live births
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Diseases of the Heart
Malignant Neoplasms

Cerebrovascular Diseases
Injuries (Accidents/Suicide/Homicde)

COPD

From Catheters to Cathedrals
�

Physician’s Lexicon

The catheter is a hollow surgical tube
employed to drain fluids—typically
urine—from an interior cavity of the
body. The word is derived from a Greek
root, cata/catha-, translated as “something
let down”  and is cognate with the Latin,
jacere, meaning to throw, to spurt forth,
as in the English, ejaculation.

The cathode, the negative pole of a bat-
tery, uses the Greek prefix, cata-, meaning
downward, and appears in related words
such as catabolism, cataclysm, catacomb (un-
derground cemetery), catalepsy, catalogue
(to count the words down), catalyst (able to
go down, to dissolve), cataract (a falling of
the water; and used to describe ocular opaci-
ties because they sometimes emerge as an
obscuring shade resembling a waterfall).

The cata- root has also come to signify
downwardness, as in cleaning or purifying
or “getting down to fundamentals.”  A ca-

tharsis, accordingly, is defined as a purg-
ing, paradoxically a liberation of the emo-
tions, and pharmacologically as an intesti-
nal purgation or cleansing. Catatonia, de-
scribes a severe form of schizophrenic de-
mentia and is often highlighted by episodes
of stupor and muscular rigidity. The –tonia
root is also from a Greek word meaning to
stretch or produce tension. The derivative
Latin, tendere, also means to stretch.

A catastrophe is defined as a disas-
trous happening, a terrible mishap, a
downfall. It also uses the prefix, cata-, sig-
nifying the sense of going down and the
Greek root, strophe, meaning a twisting
or turning as in English words such as
apostrophe and strophanthin.

The adjective, catholic, is a fusion of
the Greek catha- , and holos (meaning en-
tire or total, as in words such as holograph),
thus offering the meaning of universal.

The word cathedral is a shortening
of the phrase, ecclesia cathedralis, mean-
ing the seat of a bishop. A cathedra, in
Greek, indicates a contrivance to sit down,
a chair. And the phrase, ex cathedra, means
from the chair, and, by further inference,
from the chair of someone, such as a
bishop, a person in authority. The phrase,
ex cathedra, has come to indicate any au-
thority, secular or ecclesiastic.

A scattering of additional nouns use
the catha/cata- prefix. The Catharists—
meaning those who are spiritually
cleansed—were a medieval sect of Chris-
tians centered in southern France. The
feminine name Catherine signifies one
who is cleansed, pure. But Cathay, a po-
etic name for China, is derived from a
Tartar word possibly meaning kingdom.

– STANLEY M. ARONSON, MD
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NINETY YEARS AGO, OCTOBER 1920
In “Encephalitis Lethargica,”  Charles A. McDonald, MD,

reported on the cases that he had examined. In spite of much
research, “it is fair to say the cause has yet not been discov-
ered.” Although encephalitis lethargica and poliomyelitis are
similar (“It may be that one is an attenuated form of the other”)
the “weight of evidence is that these diseases are not identical.”
Dr. McDonald described a woman who had been asleep for
five days.  Eventually she died without waking. Dr. McDonald
estimated the mortality rate at 7 to 10%.

An Editorial, “Narcotics Clinics,” noted the end of the
“clinics for narcotic habitués, which have been in
operating…since the passage of the Harrison Anti-Narcotic
Act.” The editor judged the clinics to have been the “dispenser
of drugs, rather than a means of cure of the habitué.” The
editor judged outpatient treatment ineffective. The new solu-
tion for drug addiction was to be the State Hospital at Howard.

A second editorial, “A New Specialty,” described the emer-
gence of “industrial surgery,” tied to large industrial organiza-
tions.

FIFTY YEARS AGO, OCTOBER 1960
Americo A. Savastano, MD, contributed “Low Back Pain

from the Orthopedic Standpoint.” He cited the principal points
to consider in a diagnosis: pain, tenderness, muscle spasm, limi-
tation of motion, posture, tests of passive mobility, x-ray and
laboratory tests.

Henry C. McDuff, Jr, MD, contributed “Gynecological
Causes of Backache.

Ernest K. Landsteiner, MD, contributed “Urological
Causes of Back Pain.”

In “Western Equine Encephalomylelitis in Rhode Island,”
Alton M. Paull, MD, and Raymond Young, PhD, described
the incidence in animals, then concluded with a report of a
patient “thought to represent the first case of western equine
encephalitis diagnosed in this state and probably in New En-
gland.”

Mieczyslaw Garber, MD, reported on “The Use of an Al-
dosterone Antagonist in Patients with Resistant Edema.” He
discussed two patients.

TWENTY-FIVE YEARS AGO, OCTOBER 1985
In “Competency Peer Review,” Herbert Rakatansky, MD,

explained the Medical Society’s Peer Review Competency Com-
mittee and the Impaired Physicians Committee disciplinary
board.

Mark J. Fagan, MD, and Tom J. Wachtel, MD, in “Se-
rum Iron Studies Compared to Bone Marrow Iron in Patients
with Pernicious Anemia,” explained: “Unless transferrin is less
than 25%, bone marrow biopsy is essential to exclude iron de-
ficiency.”

Rosalind Ekman Ladd, PhD, and Edwin N. Forman, MD,
in “Pediatric Ethic Rounds: An Evaluation,” noted: “The im-
pact of ethics rounds on clinical decision-making is worthy of
further exploration.”

In “Controversies in the Treatment of Parkinson’s Disease,
Joseph Friedman, MD, noted: Carbidopa-levodopa combina-
tion is effective, but not without problems and complications.”

H. Denman Scott, MD, and John T. Tierney contributed
“Home Care in a Hectic Envrionment.”
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