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Monoclonal antibodies are being used experimentally in the diagnosis and
treatment of cancer and other diseases. School of Medicine researcher
Jacqueline Sharon, Ph.D., is working to improve the design of these

“magic bullets.” See story on page 3.

Form of vitamin D
may offer hope for
psoriasis sufferers

A Boston University School of Med-
icine researcher is experimenting with
a form of vitamin D not presently avail-
able to consumers as a possible safe
and effective therapy for the stubborn
clinical problem of psoriasis, and is
achieving results that bode well for the
more than 50 million people around
the world who suffer from the skin dis-
ease.

A disorder of unknown cause,
psoriasis afflicts some 1 to 3 percent
of the total world population and is
characterized by excessive production
of epidermal cells, producing patches
of thick scales that are itchy, burning,
prone to bleeding and unsightly. Cur-
rently, there is no totally effective treat-
ment or cure for the disease, and the
therapies that do exist, such as ex-
posure to ultraviolet light or steroid
medications, often are ineffective after
long-term use or possibly even toxic.

Michael F. Holick, Ph.D., M.D., a
professor of medicine and director of
the newly established Vitamin D, Skin
and Bone Research Laboratory and
director of the General Clinical
Research Center at BUSM, is ex-
perimenting with the active form of
vitamin D as a possible safe and effec-
tive therapy for psoriasis. Vitamin D,
which is obtained from the diet or as a
result of exposure of the skin to sun-
light, is activated in the liver and kid-
ney to form 1,25-dihydroxyvitamin D3,

As an endocrinologist who
continued on page 5
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Michael F. Holick, Ph.D., M.D., is experimenting with a promising new therapy for the
stubborn clinical problem of psoriasis. (Photo by Gustav Freedman)

BUSM researchers test new treatment
to reduce pneumonia in hospital patients

One of the most serious problems con-
fronting hospitals is nosocomial, or
hospital-acquired, infections in
patients.

On average, 5 to 10 percent of
hospitalized patients develop such in-
fections, said Donald E. Craven, M.D.,
an associate professor of medicine at
Boston University School of Medicine.
Of these hospital-acquired infections,
pneumonia is the most serious.

“Nosocomial pneumonia, which ac-
counts for about 15 percent of all
nosocomial infections, is the second
most common hospital-acquired infec-
tion in the United States,” said
Craven.

Although less common than urinary
tract infections, nosocomial pneu-
monia is associated with higher mor-
bidity and mortality rates, said the in-
fectious disease specialist. Mortality
rates are greater than 50 percent for
patients who develop pneumonia in
the medical or surgical intensive care
unit. Moreover, he noted, the develop-
ment of pneumonia in the hospital
adds another unnecessary burden to
a patient who is seriously ill.

Most efforts aimed at reducing the toll
exacted by nosocomial pneumonia
have centered on the use of new an-
tibiotics, said Craven. “The perception
continued on page 2



Pneumonia ...
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has been that there’s very little we can
do to prevent nosocomial pneumonia,
so the emphasis has been on trying to
develop new types of antibiotics to
treat it,” he said.

According to Craven, a wide range
of factors has been blamed for the
high rate of pneumonia among hospi-
talized patients. Patients who are
very ill, for example, have weakened
immune systems. And despite advan-
ces in techniques for minimizing infec-
tions, hospitals still have difficulty
preventing the spread of infectious
agents.

Now, however, Craven and his as-
sociates have identified a new
strategy for preventing pneumonia in
intensive care unit patients who need
mechanical ventilators in order to
breathe. In a recent report published
in the New England Journal of
Medicine, the group said that maintain-
ing the patient’'s normal stomach acid
may hold the key to reducing the in-
cidence of pneumonia.

Craven'’s specific concern is the
medication routinely used to prevent
gastrointestinal bleeding among
patients in intensive care units. “Vir-
tually all patients who enter an inten-
sive care unit get regular antacids that
neutralize gastric acid, or therapy with
histamine type 2 (H2) blockers, which
block gastric acid secretion,” he said.
“The purpose of the therapy is to
reduce the risk of gastrointestinal
hemorrhage, which is a serious
problem in patients who are critically
il.”

In reducing levels of gastric acid,
however, there is overgrowth of bac-
teria in the stomach. These may
reflux into the throat and be aspirated
into the lung, resulting in the
pneumonia.

“Four years ago,” said Craven,
“our group did a study here at Boston
City Hospital in which we analyzed the
risk factors for nosocomial pneumonia
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among intensive care patients who
needed mechanical respirators to
breathe. One of the risk factors most
strongly associated with pneumonia
was drugs that block or neutralize
gastric acids.”

According to Craven, this initial
study has had little impact on hospital
treatment of intensive care patients be-
cause, until recently, there has been
no alternative therapy to antacids or
H2 blockers. Since that study,
however, sucralfate, a new form of
medication for preventing such bleed-
ing, has been developed. Sucralfate
works by creating a protective coating
in the stomach rather than by reduc-
ing gastric acid levels. It was the
development of such an agent that
prompted Craven and Michael Driks,
M.D., an infectious disease fellow, to
perform the study, which recently was
published.

“We wanted to see whether we
could reduce the incidence of
pneumonia by using sucralfate in-
stead of the usual regimen of antacids
or H2 blockers,” said Craven. “We
felt that maintaining relatively high
levels of gastric acid would decrease
the growth of pneumonia-causing bac-
teria in the stomach, and the result
would be fewer cases of pneumonia.”

The patients selected for the study
were critically ill, intensive care unit
patients who required the aid of
mechanical ventilators. The types of
problems that had brought the
patients to the hospital included heart
attacks, head trauma, drug overdoses
and severe respiratory disease.

Of the 130 patients enrolled in the
study, roughly half were randomly
chosen to receive conventional treat-
ment with H2 blockers or antacids or
both, while the rest received sucral-
fate.

The specific type of bacteria the re-
searchers were interested in are
called gram-negative bacilli. These
rod-shaped organisms have been pin-
pointed as the major culprits causing
hospital-acquired pneumonia.

Donald E. Craven, M.D., shown with a
patient, and his colleagues are studying
the effects of a new drug for reducing the
incidence of hospital-aquired pneumonia
in critically ill patients. (Photo by
Bradford F. Herzog)

“We looked at the rates at which
these bacilli were present in both the
stomach and the pharynx of the two
treatment groups,” said Craven, “and
we found that the levels of pneumonia-
causing bacteria were often several or-
ders of magnitude higher in patients
receiving H2 blockers or antacids com-
pared to patients given sucralfate.”

The investigators found that the
rate of pneumonia in the antacid/H2
group was nearly double that of the
sucralfate group (23 percent as com-
pared to 12 percent).

Craven said the data suggest “that
sucralfate appears to be as effective
as H2 blockers and antacids at
preventing stress bleeding, but is as-
sociated with a much lower rate of
nosocomial pneumonia.” He predicted
that his group’s study, when combined
with similar findings from other medi-
cal centers, is likely to have a major



impact on the management of stress
bleeding in intensive care patients.

In addition to Driks, other as-
sociates at Boston City Hospital who
have been instrumental in the
project’s success include:

Bartolome R. Celli, M.D., an assistant
professor of medicine at BUSM and a
pulmonary specialist; Harrison W.
Farber, M.D., an assistant professor
of medicine; Marie Manning, a medi-
cal technician; William R. McCabe,
M.D., a professor of medicine; and
Suzanne A. Wedel, M.D., an assistant
professor of surgery.

—~Richard P. Anthony
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Building better monoclonal antibodies
subject of BUSM researcher’s efforts

Monoclonal antibodies represent one
of the most exciting areas of basic re-
search under investigation today. As
specially designed “magic bullets”
that can seek out and bind to specific
targets with great efficiency, they are
being experimented with in both the
diagnosis and treatment of various dis-
eases, particularly cancers. Yet, be-
cause no one fully understands the
molecular interactions between
natural antibodies and their target an-
tigens, there is room for improvement
in the design of new monoclonal
antibodies.

Since joining Boston University
School of Medicine in 1985,
Jacqueline Sharon, Ph.D., an assis-
tant professor of pathology and
biochemistry, has been working on

In developing more efficient monoclonal
antibodies, Sharon first must grow them in
bacterial plasmids. Here, Sharon transfers
bacteria containing antibody genes.
(Photo by Gustav Freedman)

the problem of how to build a better
monoclonal antibody. The clinical ap-
plications of her work someday may in-
clude the eradication of tumors and
the control of the rejection of
transplanted organs.

Normally, we defend ourselves
against disease with the help of
antibodies, specialized proteins
produced as needed by certain cells
in the body to neutralize foreign sub-
stances, or antigens. Even under nor-
mal conditions, however, not all types
of antibodies attack and bind to target
antigens with 100-percent efficiency.
There may be factors in an antibody’s
gene structure that make it less effi-
cient than it could be.

One reason for developing
monoclonal antibodies is to overcome
the binding deficiency of natural
antibodies and produce, in the
laboratory, a pure strain of highly
specific antibody that will react strong-
ly with a particular antigen. However,
because monoclonal antibodies today
are made by first raising the antibody
of choice in a mouse and then fusing
it with a tumor cell line to produce a
clone of that antibody, there may be a
problem with rejection when the new
antibody is introduced into another
species, such as a human, to do its
work.

“Most experimental antibodies are
from mouse systems rather than from
humans for ethical reasons and be-
cause human cell lines cultured for
antibodies lose their productivity and
die out after a while,” explained
Sharon.

In order to design the most effec-
tive antibody and to overcome the ten-
dency for rejection, Sharon is inves-
tigating which areas of an antibody
molecule are crucial to its operation
and which are not. In her experiments,
she introduces mutations into a gene
responsible for producing an antibody













