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Screening for Stroke in Sickle Cell Disease

Sickle cell disease is the most common genetic disorder screened for 
in newborns. This painful disease affects 1 in 400 African Americans, and has intractable 
lifelong complications.

In the fall of 1991, Dr. Michael DeBaun’s mother, a third-grade teacher, approached him with 
concerns about a student. An 8-year-old black girl in her class, with sickle cell anemia, had 
been forgetting skills learned just three months earlier. The lack of medical knowledge about 
that student’s academic regression set Dr. DeBaun on a trail to understand the epidemiology 
and treatment of “silent” strokes. 

The student in the classroom had been enrolled in an NIH clinical study in which children with 
sickle cell disease were followed from birth until 16 years of age. A 1989 MRI of her brain looked 
normal; so did another MRI taken in 1992. At that time, however, the MRI technology had just 
become available, and researchers had misidentified the signs of silent stroke as artifact. 

Dr. DeBaun, who received a DDCF Clinical Scientist Development Award in 1999, together with 
an international multidisciplinary team of neurologists, pediatric hematologists, radiologists and 
psychologists, demonstrated that these silent strokes are associated with attention, executive 
function, language, memory, and spatial or motor deficiencies. Further, the team provided evi-
dence that the location and size of the strokes affects the severity of the cognitive deficits. 

After completion of the pilot trial funded by DDCF, Dr. DeBaun and his colleagues launched 
an international clinical trial enrolling more than 200 children from 25 participating sites to 
determine whether blood transfusions can prevent the recurrence of silent strokes. 

The NIH trial involves several DDCF Clinical Scientist Development Awardees, including 
Drs. Allison King and John Strauss as well as several medical students funded by the DDCF 
Clinical Research Fellowship program.

“One of the legacies of this trial will be the new group of junior investigators that will have 
an opportunity to explore the rich biological and clinical database of over 1,000 children with 
sickle cell anemia,” said Dr. DeBaun.

“I do believe in spreading the wealth,” stated Dr. DeBaun. “This has been an opportunity 
to share in the philosophy of working together for the greater good of the patients and the 
scientific community.”
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Molecular Signatures Reveal Rational Treatment 
Targets in Diffuse Large B-cell Lymphoma

Among the deadliest of cancers is diffuse large B-cell lymphoma 
— almost half of people diagnosed with this cancer succumb to the 
disease. Until recently, doctors had little clue about who would fail to respond to the avail-
able treatments or why.

Dr. Margaret Shipp has dedicated the past few years to solving this mystery and to develop-
ing therapies for diffuse large B-cell lymphoma. Winner of a 2001 Distinguished Clinical 
Scientist Award and leader of the Lymphoma and Myeloma Research Program at the Dana-
Farber Cancer Institute, Dr. Shipp has used state-of-the-art molecular techniques to propel 
the field forward. 

In the past, when doctors were confronted with patients who did not respond to therapy, 
the “response was simply to treat patients with more drugs and combinations of drugs — a 
largely unsuccessful strategy,” Dr. Shipp said. Now she uses clinical prognostic models to 
identify patients with different likelihoods of being cured of their disease and determine the 
best treatment for them.  

These prognostic models are based on clinical features that reflect the underlying biological 
heterogeneity of the disease. Knowledge of the actual cellular and molecular features of the 
disease would aid treatment decisions even more. In the laboratory, researchers have had 
some success pinning down the biological features of tumor subtypes. 

One promising lead was that patients with in-
tractable disease have increased expression 
of an enzyme called protein kinase C-beta, 
whose activity is known to be important for 
cell proliferation and death. Dr. Shipp and 
her colleagues quickly tested Enzastaurin, a 
drug that inhibits protein kinase C-beta, as a 
treatment for the disease. In a national trial, 
4 of 42 fully treated patients remain cancer-free three to five years after treatment with this 
oral agent. A larger international trial of nearly 500 patients is now assessing how the drug 
fares in combination with traditional chemotherapy.

At the same time, Dr. Shipp and her colleagues also honed in on the “molecular signature” — 
the expression of a particular set of genes — in specific subsets of tumors. They found that 
some of the tumors have increased expression of molecules in a signaling pathway that be-
gins with the B-cell receptor. In particular, one enzyme in this pathway appears to be crucial 
to the tumors’ survival. Dr. Shipp reasoned that blocking this enzyme might disrupt tumor 
survival. Dr. Shipp and her colleagues are testing R406, an oral compound that inhibits this 
enzyme, as a treatment for refractory tumors. Results from the recently completed phase II 
trial are promising, and additional studies are planned.
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Translating Laboratory Advances into New 
Therapies for Atherosclerosis

There is often a wide chasm between research advances in the labora-
tory and their application in the clinic. One of the people determined to bridge 
this gap is Dr. Daniel Rader, Director of the Clinical and Translational Research Center and 
Director of the Preventive Cardiovascular Medicine and Lipid Clinic at the University of 
Pennsylvania. 

Dr. Rader’s 2002 Distinguished Clinical Scientist Award is trying to breach one such trans-
lational gap — developing a new drug to lower dangerously high levels of cholesterol in 
patients who do not respond adequately to the available drugs, based on mechanisms uncov-
ered in the laboratory. 

Statins, the most widely prescribed medicines, are generally used to lower levels of plasma low-
density lipoprotein cholesterol (LDL-C), or the so-called bad cholesterol. But in some people, 
LDL-C levels remain high even after taking these drugs. “There is a significant unmet medical 
need, despite the benefits of statins and the available few other drugs,” Dr. Rader noted.

As an investigator at the National Institutes of Health, Dr. Rader was part of a team that had 
discovered that people who lack a protein called microsomal transfer protein, or MTP, have 
undetectable levels of LDL-C in their blood. After years of drug development, he and his col-
laborators had successfully demonstrated that blocking MTP can lower plasma LDL-C levels. 
Unfortunately, people who took the drug also developed high levels of fatty acids in their 
liver, prompting the pharmaceutical company to abandon the drug.

But Dr. Rader reasoned that for a subset of 
people with a genetic and virtually untreat-
able form of high circulating LDL-C, the 
benefits of the drug might outweigh the 
side effects. With support from DDCF, he 

launched a clinical trial of MTP in patients with homozygous familial hypercholesterolemia 
and found that the drug cuts LDL-C levels in those patients by more than half. A larger trial 
is under way, and may result in the compound’s approval as an “orphan drug” for this subset 
of patients. 

“He is unusually broad in his skills,” commented Dr. Helen Hobbs, a member of the DDCF 
Scientific Advisory Council. “He’s always pushing the envelope, developing new methods, 
and trying to address important clinical questions — and he does that all at the same time as 
maintaining his clinical acumen.”

In addition to running a robust and very productive cardiovascular/metabolic research labo-
ratory at the university, Dr. Rader serves as Associate Director of the Institute for Transla-
tional Medicine and Therapeutics. “We are trying to develop a clear-cut career path for people 
who are interested in mechanistic research in humans, a path that we call Translational Medicine 
and Therapeutics,” said Dr. Rader. 
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Supporting the Clinical Research Career Ladder 
from Medical Students to Senior Faculty 

In the heart of rural Uganda is a small clinic, staffed by three genera-
tions of researchers supported by DDCF. These investigators, from the Univer-
sity of California, San Francisco (UCSF) are studying malaria, HIV/AIDS and the interaction 
between these two big global killers. 

The UCSF research team includes Philip Rosenthal, a 2004 Distinguished Clinical Scientist 
Awardee; Grant Dorsey, a 2006 Clinical Scientist Development Awardee; and Lisa Bebell, 
who joined the team for one year as a 2006-2007 Clinical Research Fellow.

Recognizing the serious shortage in skilled translational researchers — and in particular, phy-
sician-scientists who can bridge the gap between laboratory discoveries and patient care and 
treatment — the Medical Research Program developed three core programs to support medi-
cal students and clinical investigators at different stages of their careers. All three “career lad-
der” programs emphasize the critical role that strong mentorship plays in helping young inves-
tigators build their careers and learn to balance the demands of clinical practice and research.

Joel Palefsky, MD has led the Clinical Research Fellows (CRF) program at UCSF since its 
inception in 2000. “What was particularly innovative at that time was the focus on training for 
clinical research… and the recognition that it’s important to engage people very early in the 
course of their training,” said Dr. Palefsky. 

At UCSF, the CRF program is competitive, with more than 60 applicants applying for about 
6 slots. With guidance from Dr. Palefsky, Dr. Bebell, who is now at UCSF as an intern in 
internal medicine, was matched with Drs. Rosenthal and Dorsey who both mentored her 
research in Uganda. Dr. Bebell spent time at both UCSF and in Uganda studying the inter-
action between HIV infection and malaria in children and adults in rural Uganda. Although 
her fellowship period was short, with the help of her mentors, she finished an independent 
project and published the results, all within that year.

“Because it was such a positive experience and so productive, it pushed me to think I wanted 
[research] to be part of my life,” she said. 

Dr. Bebell agrees that good role models are particularly important. “I think you’ll find there 
are very few people out there who are willing to put in the time and dedicated effort to show 
you how to move up the [academic] ladder, which is very confusing from the outside,” she 
noted. “That’s one of the real benefits I’ve had working with this team.” 

Dr. Rosenthal has used the portion of his 
DCSA grant designated for mentoring ac-
tivities to support the research activities of 
not only students, fellows and young fac-
ulty at UCSF, but also to train at least five 
Ugandan mentees. African trainees attend 
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the Training in Clinical Research summer workshop at UCSF and participate in research 
projects in Uganda. Dr. Rosenthal expressed his concern that one of the biggest problems 
in Africa is mentorship, and he has been actively working on this issue. 

Among the Rosenthal mentees was Grant Dorsey, who went on to receive a CSDA grant for his 
work on a randomized trial of combination anti-malarial therapy in 601 Ugandan children. 

For Dr. Dorsey, the CSDA grant was instrumental in the transition from a junior investigator 
to an independent investigator. When Dr. Rosenthal approached him for the Uganda project 
in 1998, Dr. Dorsey had finished medical school, training in internal medicine and infectious 
diseases, and a Master’s in Public Health in epidemiology. In 2000, he started receiving a few 
grants, but none as a principal investigator — until the 2006 CSDA from DDCF. 

“That really enabled me to go out on my own if you will, with a lot of help from my mentors, 
and start my own work,” he said. 

It was this grant that allowed Dr. Dorsey and his colleagues to move their research from 
Kampala to Tororo, a small town in Uganda with a very high level of malaria transmission, 
and to renovate the research clinic, where they could compare the relative effectiveness of 
artemisinin-based combination therapies for malaria.

“That’s probably the nicest thing the DDCF allowed us to do,” Dr. Dorsey said. “For $15,000, 
we were able to completely renovate the clinic. That kind of flexibility is extremely useful.”

Impressed with the study’s initial results, the Centers for Disease Control and Prevention, 
which provided matching funds for the project, extended the study to all children under 
five, and gave Dr. Dorsey a new grant to set up a national surveillance system for malaria in 
Uganda. More recently, he has reached a critical landmark on the path to a successful career 
as an independent clinical investigator — successfully obtaining a five-year R01 grant from 
the NIH. 

These studies have also spawned some additional DDCF-funded projects, notably with Neil 
Vora, a 2007-2008 Clinical Research Fellow, on the effect of breastfeeding on malaria risk; and 
with Sunil Parikh, who has a 2007 CSDA, on the pharmacogenetics of anti-malarial drugs. 
The newest Clinical Research Fellows on the team are Patrick Newman (UCSF, 2008-2009), 
who is looking at placental malaria in HIV-infected and uninfected women in Tororo, and 
Vinay Gupta (Columbia University, 2008-2009), who is performing laboratory studies at 
UCSF to optimize methods to culture malaria parasites and assess parasite complexity in 
clinical samples. 

This network of mentors and mentees at UCSF is just one example of DDCF-funded “fami-
lies” emerging from the Medical Research Program’s competitive career ladder programs. 
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Tackling the Lack of Inexpensive Point-of-Care 
HIV Diagnostics 

A device as simple as a pregnancy test to assess when HIV/AIDS 
patients need treatment could help millions of people in the poorest 
parts of the world. David Anderson and his  international team of collaborators  re-
ceived a 2003 Innovation in Clinical Research Award to develop such a test.

Powerful antiviral medications mean that AIDS is no longer a death sentence. But to decide who 
needs the drugs and when, doctors first need to measure how many CD4+ T cells — specialized 
immune cells that HIV destroys — there are in a patient’s blood. If you live in the U.S., a flow 
cytometer can accurately estimate the number of CD4+T cells. But most of the ~45 million HIV-
positive people in low-resource regions do not have access to this sophisticated technology. 

Dr. Anderson had previously worked on a simple diagnostic test for hepatitis E. Six weeks 
after he and his colleagues created the hepatitis E prototype, a Singapore company manufac-
tured the test kits, and they are being used in remote places such as war-torn Darfur, Sudan.  
“I can guarantee that there’s no greater satisfaction than when this sort of technology gets 
out into the field,” Dr. Anderson said.  

To tackle the lack of point-of-care diagnostics for HIV/AIDS, Dr. Anderson, Dr. Suzanne 
Crowe and colleagues at the Macfarlane Burnet Institute for Medical Research and Public 
Health in Melbourne, Australia, together with Dr. Alan Landay at Rush University and Dr. 
Thomas Denny at Duke University, have spent the past five years developing a simple, inex-
pensive and robust test for use in developing countries.

To be effective in low-resource areas, the test needs to accurately identify patients with fewer 
than 250 CD4+  T cells in a microliter of blood,  be stable at ambient temperatures for long 
periods,  be easy to use, and provide results quickly.  Furthermore, it should be inexpensive 
— costing only a few dollars per test or less.  

Two roadblocks made measuring the amount 
of CD4+  protein expressed by T cells   chal-
lenging: first, a soluble CD4+  protein in the 
blood can confound the results; and second, 
monocytes, a different immune blood cell, 
also express the CD4+  protein.

With DDCF funding, Drs. Anderson, Landay and their colleagues found ways to overcome 
these roadblocks, and with further support from the CD4+  Initiative (funded by the Bill and 
Melinda Gates Foundation), a prototype device has been developed. Subject to trial results, 
the device may be widely available  in late 2010. 

But it was the DDCF’s grant that got the project started and to a proof-of-concept stage, Dr. An-
derson said. “Ultimately we might have got funding, but we’d be about four years from where 
we are now,” he said. “That four years is going to make a big difference to a lot of people.”
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Identifying New Viral Pathogens Using 
Genomics-Based Approaches 

When emerging infections such as severe acute respiratory syndrome 
(SARS) and swine flu threaten to become global pandemics, identify-
ing the responsible viral pathogens is an urgent priority. With a multi-dis-
ciplinary team at the University of California, San Francisco (UCSF), Don Ganem has been 
working to deploy a “ViroChip” to pinpoint the infectious viruses causing such outbreaks. 

Scientists traditionally use techniques such as cell culture, genetic amplification or electron 
microscopy to identify infectious pathogens. But not every microbe can be cultured or visual-
ized, and these methods require some prior knowledge of what you’re looking for.

“The work we’ve been doing for the past five years is intended to bypass these limitations by 
developing more powerful methods to detect the genome of the pathogen,” Dr. Ganem said.

Dr. Ganem, who is a Howard Hughes Medical Investigator at UCSF, received a 2003 grant 
through the Clinical Interfaces Award Program (CIAP) to develop genomics-based methods 
for new pathogen discovery.

The CIAP grant teamed Dr. Ganem, who provided the expertise in virology and infectious 
diseases, with molecular biologist Joseph DeRisi, who developed the ViroChip technology, 
and Homer Boushey, a pulmonologist with expertise in asthma and other lung disorders.    

The ViroChip contains a comprehensive array of the most conserved and characteristic DNA 
sequences from known families of viruses. The resulting viral chip is designed to identify any 
new viruses that share homology with existing viruses. With the chip’s latest upgrade,  the 
UCSF team can identify the family, and perhaps even the sub-family, of a new virus.

While the chip has the sensitivity to diagnose 
the common cold, its real use so far has been 
to discover new viruses, including a new 
cardiovirus that causes human respiratory 
and enteric infections and a new kobuvirus 
linked to gastroenteritis. Most recently the 
group has described a new virus that trig-

gers a strange gastrointestinal motility disease in macaws, tropical birds native to Central and 
South America often kept as pets. 

The bird disease, called proventricular dilation disease (PDD), causes macaws and other 
exotic birds to waste away. The disease resembles human achalasia, a little-understood dis-
ease of the esophagus characterized by difficulty swallowing and, as in the birds, wasting.  
Based on their findings in PDD, the UCSF team is now looking for novel viruses in human 
achalasia.
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Identifying Smokers with an Increased Risk of 
Developing Lung Cancer 

There is a lot of variability in how individuals respond at a genomic 
level to smoking — and this variability may account for why some 
smokers never develop lung cancer.

“It was a very simple, but very powerful hypothesis,” said Dr. Avrum Spira, a 2002 Clinical 
Scientist Development Awardee. “The problem was that in 2001, there were very few who 
believed in it.”

DDCF provided the necessary support to test his hypothesis: that smoking alters gene ex-
pression in the epithelial cells lining the entire respiratory tract, from the nose and mouth 
down to the bronchial airways and throughout the lungs. 

With CSDA funding and DNA microarray chips provided by the manufacturer Affymetrix, 
Dr. Spira led a study of 23 non-smokers and 34 healthy smokers, and found that about 100 
genes are differentially expressed in bronchial airway epithelium of these two groups, in-
cluding a set of detoxification enzymes that are expressed at higher levels among smokers. 
One of the smokers who didn’t turn on expression of these detoxification genes went on to 
develop lung cancer.

Between January 2003 and May 2005, Dr. Spira and his colleagues recruited 152 current and 
former smokers from four medical centers who were undergoing bronchoscopy, a diagnostic 
test for suspected lung cancer. 

Gene expression data obtained on 129 of these patients identified an 80-gene signature that 
could classify those who have cancer with 83 percent accuracy. Smokers who developed can-
cer had elevated airway expression of known cancer genes, for instance, and had lower levels 
of expression of antioxidant defense genes.

The sensitivity of bronchoscopy, the traditional diagnostic method, is only about 53 percent. 
But with the 80-gene signature added to the mix, cancer could be diagnosed with an impres-
sive 95 percent accuracy.  Based on these results, Dr. Spira has competed successfully for 
several NIH grants, including two very large grants totaling nearly $4 million awarded in the 
past two years.

“These (grants) are all means to an end, the point is not to get grants,” Dr. Spira said. “There 
are certain things that are priceless.” In this case, the end-goal is to develop an FDA-approved 
biomarker test for lung cancer that can predict who is most likely to develop lung cancer.

The biomarker that Dr. Spira and his colleagues have developed is being validated in a large 
independent clinical trial with the hope of achieving FDA approval and deployment in the 
clinic within the next couple of years. “None of this would have been possible without the 
foundation,” Dr. Spira said. “I’m indebted to the foundation and always will be.”


