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About IHV
The Institute of Human Virology (IHV) is the first center in the United States—perhaps the world—to 
combine the disciplines of basic science, epidemiology and clinical research in a concerted effort to 
speed the discovery of diagnostics and therapeutics for a wide variety of chronic and deadly viral and 
immune disorders—most notably HIV, the cause of AIDS. Formed in 1996 as a partnership between 
the State of Maryland, the City of Baltimore, the University System of Maryland and the University of 
Maryland Medical System, IHV is an institute of the University of Maryland School of Medicine and is 
home to some of the most globally-recognized and world-renowned experts in the field of human 
virology. IHV was co-founded by Robert Gallo, MD, director of the of the IHV, Robert Redfield, MD, 
associate director of the IHV and director of IHV’s Division of Clinical Care and Research and William 
Blattner, MD, retired since 2016 and formerly associate director of the IHV and director of IHV’s Division 
of Epidemiology and Prevention. IHV is also comprised of an Animal Models Division, Basic Science 
Division and Vaccine Research Division.

The Institute, with its various laboratory and patient care facilities, is uniquely housed in a 
250,000-square-foot building located in the center of Baltimore and our nation’s HIV/AIDS pandemic.  
IHV creates an environment where multidisciplinary research, education and clinical programs work 
closely together to expedite the scientific understanding of HIV/AIDS pathogenesis and to develop 
therapeutic interventions to make AIDS and virally-caused cancers manageable, if not curable, 
diseases.  A particular focus of IHV includes learning how to utilize the body’s natural chemistry for its 
own therapeutic potential and pursuing biologically-based treatment approaches that are less toxic 
to the body and, often, less costly to the patient and public. IHV also pursues the development of 
effective therapeutic and preventative vaccines, science’s greatest hope in putting an end to the AIDS 
pandemic.

IHV’s more than 300 employees include 70 faculty whose research efforts are focused in the area of 
chronic human viral infection and disease. At present, more than 75 percent of the Institute’s clinical 
and research effort is targeted at HIV infection, but also includes hepatitis C virus, human T cell 
leukemia viruses 1 and 2, human papillomavirus, herpes viruses and cancer research. IHV’s patient 
base has grown from just 200 patients to approximately 6,000 in Baltimore and more than 1,000,000 in 
1 Caribbean and 6 African nations.
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Our Mission
The Institute of Human Virology was established to create and develop a world-class 
center of excellence focusing on chronic viral diseases, especially HIV/AIDS, and virally-
linked cancers. The IHV is dedicated to the discovery, research, treatment and prevention 
of these diseases. Its unique structure seeks to connect cohesive, multi-disciplinary 
research and clinical programs so that new treatments are streamlined from discovery to 
patient. The IHV serves patients locally and the scientific community globally. 
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In September 2015, IHV hosted its 17th Annual International Meeting 
in Baltimore. The Annual Meeting was attended by internationally 
renowned scientists and integrated a multidisciplinary program of 
basic research including finding a cure for HIV, innovating and guiding 
development of an effective preventive HIV vaccine, and the study 
of HIV pathogenesis, hepatitis C and Ebola. Scientists focused on 
viruses and cancer to inform basic and translational research aimed at 
developing treatments while clinical research presentations emphasized 
opportunities to cure hepatitis C with newly available treatments. Global 
health presentations focused on translating discovery into public health practice. 

Approximately 75 leading virologists and international researchers spoke during the meeting while hundreds 
attended. The gathering included world-renowned scientists from IHV and the National Institutes of Health (NIH), 
as well as leading African, American, Asian, and European research institutions. 

Robert C. Gallo, MD 

Director’s Message
A look at the year
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Uniquely at this year’s Lifetime Achievement Awards Gala, 
we premiered a seven-minute film entitled “From Past to 
Future: Snapshots from the Institute of Human Virology” by 
Staffan Hildebrand, a Swedish film producer who has been 
documenting the AIDS pandemic since 1986. The result of 
his documentation is a unique film archive which highlights 
the human story of HIV/AIDS all over the world. Hildebrand 
has worked closely with the Karolinska Institutet during this 
endeavor. He has closely followed and filmed IHV over the 
years and his terrific film can be found on the homepage of our 
website at www.ihv.org. 

One evening during the four-day meeting, we honored IHV 
Co-founder William Blattner, MD in the wake of his retirement. 
Dr. Blattner served as head of the IHV Division of Epidemiology 
and Prevention, Professor of Medicine, and Chief of the Division 
of Cancer Epidemiology at the University of Maryland, Baltimore. 
He led the founding of the Institute of Human Virology, Nigeria 
(IHVN), a key partner in IHV’s international outreach. Manhattan 

Additionally, during the meeting, following a vote by senior IHV 
faculty, IHV awarded annual Lifetime Achievement Awards in 
2015 to two distinguished individuals who have had exceptional 
influence on the science of immunology and care and treatment 
of HIV. They included:

2015 IHV Lifetime Achievement Award for 
Scientific Contributions & Public Service—
Anthony Fauci, MD, Director of the U.S. National Institute of 
Allergy and Infectious Diseases (NIAID). As Director of NIAID for 
more than 30 years, Dr. Fauci has administered a comprehensive 
research portfolio targeting the prevention, detection, and 
treatment of infectious diseases such as HIV/AIDS. He has 
contributed to the field with his research in immune disease, 
particularly in Wegener’s granulomatosis early in his career, 
culminating in his work on HIV/AIDS pathogenesis.

2015 IHV Lifetime Achievement Award for  
Public Service—
Prof. Harald zur Hausen, MD, a virologist and cancer researcher, 
was the Scientific Director of the German Cancer Research Center 
from 1983 to 2003. He has pioneered research in papillomaviruses 
most notably the link between human papillomaviruses (HPV) 
and cervical cancer. His research helped lead to the development 
of the HPV vaccine in 2006. In 2008, Prof. zur Hausen was awarded 
the Nobel Prize in Physiology or Medicine.

During the meeting, Dr. Fauci presented a special lecture entitled 
“Ending the HIV/AIDS Pandemic: The Convergence of Treatment 
and Prevention” and Dr. zur Hausen presented the second annual 
Reinhard Kurth Memorial Lecture entitled “Zoonotic Origin of 
Some Common Human Cancers and Multiple Sclerosis?”

William Blattner, MD and Robert Gallo, MD at the awards gala

Dr. zur Hausen presenting the second annual Reinhard Kurth Memorial Lecture 

Anthony Fauci, MD and Prof. Harald zur Hausen, MD
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IHV Co-founders William Blattner, MD, Robert C. Gallo, MD, and  
Robert Redfield, MD

Division of Basic Science
In the Division of Basic Science, co-
directed by Wuyuan Lu, PhD, Professor 
of Biochemistry and Molecular 
Biology, and Eric Sundberg, PhD, 
Professor of Medicine, nearly two 
dozen faculty members lead research 
programs defining the molecular 
basis of infection and immunity and developing novel therapies 
and treatments of infectious disease, immune dysregulation, 
inflammatory disorders and cancer. Approximately 100 scientists, 
inclusive of faculty, fellows, students and technicians belong to 
the Division, whose research is supported by a diverse portfolio 
of federal, state, philanthropic and industrial funds. The Division 
is organized into five inter-related and inter-disciplinary Research 
Programs that cover numerous aspects of infection, immunity 
and inflammation research, including: Structural Biology & 
Molecular Biophysics; Drug Discovery & Development; Microbial 
Pathogenesis; Cancer Biology; and Immunity & Inflammation. 
The Division also houses four scientific core facilities, including 
the Biosafety Level 3 Facility, Flow Cytometry & Cell Sorting Core, 
Imaging Core, and μQUANT Assay Core.

Division of Vaccine Research 
The Division of Vaccine Research 
faculty, led by George K. Lewis, PhD, 
The Robert C. Gallo, MD Endowed 
Professorship in Translation Medicine 
and Professor of Microbiology 
and Immunology, is taking a multi-
disciplinary approach to developing an 
HIV-1 vaccine that includes expertise in molecular and cell biology, 
virology, immunology, and structural biology. The primary goal 
of the division is to solve four major problems confronting the 
development of an HIV-1 vaccine; identification of an immunogen 
that elicits cross-reactive protection, determining the mechanism 
of cross-reactive protection, increasing the persistence of 
protective antibody responses, and increasing vaccine efficacy by 
attenuating vaccine-elicited CD4+ T cell responses that provide 
increased targets for HIV-1 replication. 

Division of Animal Models 
The Animal Models Division, led by 
Joseph Bryant, DVM, Associate 
Professor of Pathology, Director, 
Animal Models Division and Director, 
Animal Core Facility, is in its 20th year 
as one of the five Divisions established 
by the Director for the purpose of 
developing animal models as it relates to HIV/AIDS and AIDS-
associated diseases. The Division, also housing the Animal Core, 
has several interesting collaborations within the Institute, across 
campus and with external entities as well.

Charurat, PhD, Professor of Medicine, assumed the Director role 
of the IHV Division of Epidemiology and Prevention.

Moving on from our annual meeting, you will find in this year’s 
FY16 annual report that our Divisions continue to advance 
research and public health locally, nationally and internationally. 
FY16 is especially memorable as it marks the 20th anniversary of 
the co-founding of the Institute. 

Man Charurat, PhD, shares parting words for William Blattner, MD 



8 | INSTITUTE OF HUMAN VIROLOGY | ANNUAL REPORT

Division of Clinical Care  
and Research 
The Division of Clinical Care and 
Research, led by Robert Redfield, 
MD, The Robert C. Gallo, MD 
Endowed Professorship in 
Translation Medicine, Professor 
of Medicine, IHV Co-founder and 
Associate Director, continues to 
strengthen all three of its interrelated programs of clinical care, 
clinical research, and medical education, both in the Baltimore 
and Washington metropolitan areas, and globally. This year, 
the Division has expanded its Baltimore based ambulatory 
clinical programs in the management and prevention of HIV 
infection, and treatment of patients with hepatitis B and C 
infection under the leadership of Bruce Gilliam, MD, Professor 
of Medicine. The Division has significantly increased its clinical 
trial activity under the leadership of Shyam Kottilil, MBBS, PhD, 
Professor of Medicine, especially in the area of Hepatitis C 
therapeutics. Finally, under the leadership of Deus Mubangizi, 
DrPHD, MPH, MBA, Assistant Professor of Medicine, the 
Division’s program in Global Health and Biosecurity continues 
to secure significant new funding and expand the Institute of 
Human Virology’s global impact.

Division of Epidemiology  
and Prevention 
The Division of Epidemiology and 
Prevention, led by Man Charurat, 
PhD, MHS, Professor of Medicine, 
integrates the components of 
research, training and health 
systems strengthening conceptually 
through the three-legged stool 
approach—viewing each leg as necessary to advance science 
to prevent and treat HIV/AIDS, other infectious diseases, and 
cancers. The ultimate goal of the Division’s population research 
focus is to have a translational impact on clinical and public 
health practices. The Division brings together population-
based researchers with clinical scientists, educators, healthcare 
professions and with many external collaborators to carry 
out its trans-disciplinary research objectives. The Division 
has 9 faculty members, 6 staff and 2 pre-doctoral candidates 
with 20 active grants, totaling $85,657,323 of annual funding 
in 2016. The team of outstanding investigators have been 
recognized for their research merit and effective public health 
programs in the area of Prevention and Treatment Research, 
Pathogenesis Research, Research Training and Health Systems 
Strengthening. 

Financial Overview
When the State of Maryland 
recruited us to form a cutting-
edge, biomedical research 
institute in 1996, we couldn’t 
predict that our success would 
be as impactful on the State 
as has been the case. As the 
Institute of Human Virology 
celebrates its 20th Anniversary this year, it continues to 
generate greater revenue growth. The $80 million that 
the Institute garnered this year brings IHV’s total revenue 
generated since its inception to $846 million. Concurrently, 
IHV continues to be an international leader as HIV and 
other chronic viruses threaten the well-being of millions 
of people worldwide. In 2016, IHV was awarded more than 
$180 million in grant funding over the next five years. IHV 
also made important strides in philanthropic support. This 
year the Institute was awarded $995,000 in matching funds 
from the Maryland Department of Business and Economic 
Development (DBED) as part of the Maryland E-Nnovation 
Initiative Fund program. The E-Nnovation program is a 
special fund designed to help the state’s research universities 
recruit and retain top scientists and investigators. The funds, 
combined with private philanthropy from The Honorable 
Robert Keith ‘Bob’ Gray and Stewart Greenebaum, enabled IHV 
to establish The Robert C. Gallo, MD Endowed Professorships 
in Translational Medicine. In addition, generous support from 
IHV’s Board of Advisors has led to the creation of the Robert 
C. Gallo, MD Innovation Fund, a general fund that seeds new 
lines of life-saving research. 
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Basic Science Division
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In the Division of Basic Science, nearly two dozen 
faculty members lead research programs defining 
the molecular basis of infection and immunity 
and developing novel therapies and treatments 
of infectious disease, immune dysregulation, 
inflammatory disorders and cancer. Approximately 
100 scientists, inclusive of faculty, fellows, students 
and technicians belong to the Division, whose 
research is supported by a diverse portfolio of federal, state, philanthropic and industrial funds. The 
Division is organized into five inter-related and inter-disciplinary Research Programs that cover numerous 
aspects of infection, immunity and inflammation research, including: Structural Biology & Molecular 
Biophysics; Drug Discovery & Development; Microbial Pathogenesis; Cancer Biology; and Immunity & 
Inflammation. The Division also houses four scientific core facilities, including the Biosafety Level 3 Facility, 
Flow Cytometry & Cell Sorting Core, Imaging Core, and μQUANT Assay Core. The Division is directed by 
Wuyuan Lu, PhD, Professor of Biochemistry and Molecular Biology, and Eric Sundberg, PhD, Professor of 
Medicine. In this year’s Annual Report, we highlight research from a few members of our faculty.

Cheng Laboratory

Hua Cheng, PhD, Associate Professor of Medicine and 
Microbiology and Immunology, leads a group that focuses 
on two major areas. One is to investigate the molecular 
oncogenesis of human T cell leukemia virus type 1 (HTLV-
1) that causes adult T cell leukemia-lymphoma (ATL), an 
aggressive form of hematological malignancy. The other 
is to develop new cell-based immunotherapy strategies in 
combating ATL as well as other types of human cancer. The 
HTLV-1 viral genome encodes two regulatory proteins, Tax 
and HBZ, which play essential roles in cancer initiation and 
maintenance. Tax is a unique multi-functional viral protein 
that regulates both viral and cellular gene expressions, 
resulting in productive viral replication, enhanced viral 
infectivity and aberrant T cell proliferation and eventually 
malignant T cell transformation. A persistent expression of  
HBZ in all ATL patients suggests its role in the maintenance 
of T cell malignancy.

Dr. Cheng’s team has demonstrated that three factors 
contribute to HTLV-1 oncogenesis. First, Foxp3, the master 
regulator of regulatory T cells, appears to assist Tax-mediated 
transformation of CD4+Foxp3+ Treg cells. Second, in addition 
to the canonical IκB kinases that regulate NK-κB signaling, the 

non-canonical IκB kinases including TBK1 and IKKε also play an 
essential role in promoting T cell survival and proliferation by 
maintaining the constitutive activity of Stat3. Third, Infection 
of HTLV-1 interferes with the process of autophagy in order 
to promote T cell survival and growth. Tax connects the IkB 
kinase complex to the autophagy molecular complex in 
increasing autophagic flux by interacting with several cellular 
factors, such as Beclin1 and Tid1, a molecular chaperone 
protein.

Recently, Dr. Cheng’s team has been developing new 
immunotherapy methods by exploiting newly established 
dendritic cell technology. Dendritic cells (DCs) are central 
in mediating adaptive immunity and are powerful tools for 
developing cancer vaccine and T cell therapy. Harnessing DCs 
to prime naïve T lymphocytes could generate viral antigen-
specific cytotoxic T lymphocytes (CTLs). It is known that both 
Tax and HBZ are immunogenic, providing protective immunity 
against ATLs. Dr. Cheng’s team has engineered primary DCs by 
expressing Tax or a combination of Tax and HBZ in generating 
viral antigen-specific CTLs, which efficiently kill HTLV-1-
transformed T cells in HLA-A2-restricted manner. By extending 
these findings, Dr. Cheng’s team further engineered DCs by 
expressing common tumor antigens such as hTERT and NY-

Photo left: Yutaka Tagaya, PhD, Head of the Flow Cytometry Core and the Laboratory of Cell Biology, Assistant Professor of Medicine, Division of Basic Science

Wuyuan Lu, PhD Eric Sundberg, PhD
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EOS-1. By selecting DCs based on the expression of certain 
molecules, Dr. Cheng’s group has been able to develop CTLs 
with predominant CD3+/CD56+/CD8+ T cell populations, 
which potently kill a variety of human cancers in non-MHC-
restricted manner. Animal studies have demonstrated that 
these DC-activated CTLs effectively inhibited tumor growth 
and lung metastasis of human breast and prostate cancer cells 
in NSG mouse models. Six papers have been published during 
FY2016, and a patent application related to the dendritic cell 
technology has been filed.

Romerio Laboratory

Over the last 12 months, the laboratory of Fabio Romerio, 
PhD, Assistant Professor of Medicine, has shifted its research 
efforts in the characterization of the antisense gene of HIV-1. 
The existence of this gene was predicted in the late 1980’s, 
but its role in viral replication remains to be determined and 
demonstrated. The HIV-1 antisense gene is encoded on the 
negative strand of the proviral genome, and overlaps the 
envelope proteins.

The research in Dr. Romerio’s lab focuses on the role of both 
the transcript and protein that are produced by the HIV-1 
antisense gene. Dr. Romerio has shown that the antisense 
transcript (AST) suppresses viral replication by recruiting a 
cellular multi-protein complex (termed PRC2) at the HIV-1 
5’LTR. PRC2 introduces epigenetic marks that suppress gene 
expression, thus promoting viral silencing and latency. In 
addition to further characterizing this biological phenomenon, 
Dr. Romerio is trying to harness it to develop novel therapeutic 
approaches to achieve a functional cure for HIV-1 infection.

Additionally, preliminary studies conducted in Dr. Romerio’s lab 
have shown that the HIV-1 antisense protein (ASP) represents a 
new accessory factor that promotes viral replication. Moreover, 
Dr. Romerio has shown that ASP associates with the inner 
leaflet of the nuclear membrane, and is currently focusing his 
efforts to characterize the role of ASP in the virus lifecycle.

In addition to these studies, the laboratory of Dr. Romerio is 
also actively involved in developing new methods to quantify 
the frequency of cells latently infected with HIV-1 in clinical 
samples. In recent months Dr. Romerio was awarded an R01 
research grant from NIAID to utilize immuno-PCR (iPCR) in 
the context of quantitative viral outgrow assay (QVOA), thus 
allowing the detection of latently infected cells in clinical 
samples in a manner that is orders of magnitude more 
sensitive than current methodologies. More recently, Dr. 
Romerio has also received R21 funding from NIAID to apply 
multi-color PrimeFlow RNA technology in the detection of 
latently infected cells in clinical samples.

Garzino-Demo Laboratory

In the last few years, Alfreado Garzino-Demo, PhD, Associate 
Professor of Microbiology and Immunology, has led his 
group to identify CD4+CCR6+ T cells as key targets of HIV 
infection. In the last year, we published a study where we 
characterized the susceptibility and permissivity of CCR6+Th17 
cells to HIV infection. CCR6+Th17cells play a crucial role in 
AIDS pathogenesis. HIV-1 infection (and its corresponding 
pathogenic SIV infection model in macaques) inflicts early and 
severe immune damage by depleting the IL-17-producing 
subset of CD4+ T helper (Th17) cells in the gut mucosa. Th17 
cells, which are not replenished over time, are also likely 
depleted in the oral mucosa upon SIV/HIV-1 infection. IL-17 up-
regulates epithelial cell production of anti-microbial peptides 
(AMP), including defensins and histatins which have potent 
activity against bacteria, fungi, and viruses and therefore, 
Th17 cells play a key role in mucosal barrier protection. 
Thus, lower levels of Th17 cells in the gut and oral mucosa 
compromises barrier integrity and allows translocation of 
microbial products from the intestinal lumen to the systemic 
circulation. This process triggers chronic immune activation, a 
strong predictor of progression to AIDS. In contrast, a decline 

Fabio Romerio, PhD

Long Wu, MS, PhD candidate, and Hua Chang, PhD
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of Th17 cells is not observed in HIV-1 
long-term non-progressors or in the 
non-pathogenic SIV infected macaque 
model. We have shown that expression 
of the AMP human β-defensin 2 (hBD2) 
and secretion of histatin-5 (Hst-5) are 
markedly decreased in the oral mucosa 
and saliva, respectively, in HIV+ subjects. 
Based on our findings, we have proposed 
that the decrease in AMPs expression 
contributes to increased susceptibility 
to opportunistic infections. Therefore, 
based on our findings that β-defensins 
up-regulate the HIV restriction factor 
APOBEC3G via CCR6 high levels of hBD2 
would make CCR6+ cells, including Th17 
cells, less permissive to HIV-1 infection. 
Based on these combined findings, we 
hypothesize that depletion of Th17 cells 
in the oral mucosa due to HIV infection 
contributes to hBD2 down-regulation 
in HIV-1 infected patients. This process 
further aggravates Th17 depletion in 
a self-perpetuating cycle, hampering 
immune protection against HIV-1 itself. 
Subsequently, the depletion of Th17 
cells results in decreased production of 
antimicrobial pep-tides that may help 
explain why oral manifestations of HIV 

infection (opportunistic pathogens, 
such as C. albicans, HPV) are still 
observed even in the era of combination 
antiretroviral therapy (ART). We are now 
testing approaches to restore hBD2 
levels, or pharmacological interventions 
to trigger CCR6-mediated up-regulation 
of APOBEC3G to induce resistance to HIV 
infection.

In addition, his laboratory collaborated 
internally (Robert Gallo, MD, The Homer & 
Martha Gudelsky Distinguished Professor 
in Medicine and Director of the IHV and, 
Dr. Wuyuan Lu, Joseph Bryant, DVM, 
Associate Professor of Pathology and 
Director of the Division of Animal Models, 
Mikulas Popovic, MD, Adjunct Professor 
of Medicine, Man Charurat, PhD, 
Professor of Medicine and Director of the 
Division of Epidemiology and Prevention, 
Sabrina Curreli, PhD, Research Associate 
of Medicine, and Dr. Fabio Romerio) 
and externally (Arnaldo Caruso, MD, 
PhD, Adjunct Professor of Medicine, IHV, 
University of Brescia, Italy) to characterize 
the role of the matrix protein of HIV 
in angiogenesis and HIV-associated 
lymphoma. Our data (Virginia Carroll, 
PhD, postdoctoral fellow, and Mark 

Virginia Carroll, PhD, Alfredo Garzino-Demo, PhD, and, Lingling Sun, MD

Lafferty, PhD, postdoctoral fellow) shows 
that several HIV proteins are expressed 
in a HIV transgenic mouse model of 
lymphoma developed by Dr. Bryant, but 
only Matrix/p17 is consistently expressed 
at high levels even in early disease 
stages. Microarray analyses of gene 
expression showed an enrichment of 
recombination-activating genes (Rag1/2) 
in mouse lymphoma tissue. When 
activated human B cells were treated 
with p17, induction of RAG1 expression 
was observed in 3 out of 7 donors. 
Taken together, and in the context of 
existing literature, our results point at the 
involvement of p17 in supporting B cell 
growth and genetic instability.

Lu Laboratory

One of the research areas of Dr. Wuyuan 
Lu’s laboratory entails the discovery 
and development of peptide inhibitors 
of protein-protein interactions (PPIs) for 
therapeutic applications. PPIs control all 
aspects of cellular processes and have 
emerged as a critically important yet 
largely unexploited class of intracellular 
drug targets for disease intervention. 
Most drug discovery efforts have 
been focused on small molecules and 
proteins–the two dominant classes of 
therapeutics effective against traditional 
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drug targets such as enzymes, receptors 
and ion channels, but ineffective in 
inhibiting intracellular PPIs deemed, 
traditionally, as “undruggable.” Small 
peptides can be potent and specific 
inhibitors of PPIs with the potential to 
capture the best features of both small 
molecule and protein drugs. However, 
one devastating pharmacologic 
limitation of L-peptides is their strong 
susceptibility to proteolytic degradation 
in vivo. Toward this end, Dr. Lu and 
colleagues have discovered a series of 
proteolytically stable D-peptide inhibitors 
that potently activate the tumor 
suppressor protein p53 by antagonizing 
its negative regulators MDM2 and 
MDMX. These D-peptide inhibitors of 
the p53-MDM2/MDMX interactions kill 
tumor cells in vitro and in vivo, promising 
a novel class of antitumor agents with 
unsurpassed pharmacologic properties 
for clinical use.

Another attractive approach to 
turning proteolytically degradable 
L-peptides into drug-like compounds 
is “hydrocarbon stapling” – a technique 
developed by Verdine and colleagues of 
Harvard University that enables side-
chain cross-linked and conformationally 
stabilized helical peptides to actively 

traverse the cell membrane with 
improved proteolytic stability and 
enhanced biological activity. Dr. Lu’s 
laboratory previously discovered and 
patented one of the most potent 
L-peptide activators of p53 ever reported, 
termed PMI, with sub-nanomolar 
binding affinities for MDM2/MDMX. A 
hydrocarbon-stapled version of PMI 
has been designed and mechanistically 
validated in vitro. A cyclic RGD-linked 
polymeric micelle vehicle efficiently 
and specifically delivers stapled PMI to 

Weirong Yuan, MS, Wuyuan Lu, PhD, and, Xiang Li, PhD student

glioblastoma – the most aggressive form 
of brain cancer. Studies of combination 
therapy using glioblastoma-bearing 
nude mice and the standard chemo drug 
Temozolomide (TMZ) demonstrate that 
stapled PMI and TMZ are synergistic in 
prolonging the survival of experimental 
animals. Remarkably, stapled PMI can 
dramatically lower TMZ dosage and 
TMZ-associated toxicity in combination 
therapy to achieve the same therapeutic 
efficacy afforded by high-dose 
chemotherapy alone. Thus, stapled PMI 
and its derivatives have the potential 
to become a novel class of powerful 
activators of p53 for the treatment of a 
great variety of cancers harboring wild-
type p53 and elevated levels of MDM2/
MDMX.

Sundberg Laboratory

Dr. Eric Sundberg’s research program 
investigates molecular recognition in 
infectious diseases in order to define the 
molecular bases for pathogenesis and 
immunity, as well as to rationalize the 
development of novel protein-based 
therapeutics. Of the many projects 
currently underway in the laboratory, we 
have made notable recent progress on 
the following. First, we are determining 
the molecular mechanisms by which 
infection by the bacterium Helicobacter 
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(L-R): Sandra Postel, PhD; Erik Klontz, BS; Kurt Piepenbrink, PhD; Greg Snyder, PhD; Amanda Bowers, MS; Sebastian Gunther, PhD; Daniel Bonsor, PhD; and, Eric Sundberg, PhD 

pylori results in gastric cancer, one of the leading causes of 
cancer mortality globally. H. pylori strains that encode genes 
for a type IV secretion system (T4SS) and an oncoprotein 
called CagA are most likely to cause malignancies—the T4SS 
is a molecular machine that injects CagA into host gastric 
epithelial cells where it dysregulates numerous cell signaling 
pathways and the apoptotic program. Together with Rainer 
Haas, PhD, and his group, who are our collaborators at 
Ludwig-Maximilians-University of Munich in Germany, we 
have discovered that an adhesin protein on the surface of H. 
pylori called HopQ must bind to carcinoembryonic antigen-
related cell adhesion molecules (CEACAMs) on the surfaces 
of host epithelial cells to allow translocation of CagA into 
them. We have characterized HopQ-CEACAM interactions 
biophysically and are now defining the structural basis by 
which these proteins interact. These studies are informing 
our design of novel gastric cancer therapeutics and narrow-
spectrum antibiotics that could eliminate H. pylori without 
destroying the remainder of the gut microbiota, which is 
being recognized increasingly for its role in maintaining 
gastrointestinal health. Second, we are investigating the 
molecular mechanisms by which the IL-1 family of cytokines 
activate cell signaling events that lead to chronic inflammatory 
conditions. In particular, we are studying the cytokine IL-33, 
dysregulated signaling by which is highly correlated to asthma 

onset and exacerbations. We have recently determined the 
high-resolution X-ray crystal structure of IL-33 in complex with 
its cognate receptor ST2 and secondary receptor IL-1RAcP. 
We are currently defining the molecular basis by which this 
complex forms and the ways in which it is both similar and 
different to the complex formed by IL-1 with its cognate 
receptor IL-1R and the shared secondary receptor IL-1RAcP. 
Defining these interactions at the atomic level is an essential 
step towards developing novel inhibitors of the IL-33 signaling 
pathway that could potentially be used to treat asthma, which 
we are actively pursuing.
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The first major problem, development 
of an immunogen that elicits cross-
reactive protection is being pursued via 
a conformationally constrained vaccine 
comprised of gp120 linked to the first 
two domains of CD4 by a flexible peptide 
spacer that elicits cross-protective immunity 
against model AIDS viruses in animal 
models.  This immunogen is denoted as 
the full-length single chain (FLSC) protein. 
Anthony DeVico, PhD, Professor of Medicine, 
and his group developed the FLSC vaccine 
concept in the early years of the IHV with 
the first publication of its physical chemical 
profile in 2000.  Since that time, FLSC 
development has been the principal focus 
of the Division of Vaccine Research, led by 
Dr. Lewis, in collaboration with colleagues 
at Profectus Biosciences.  The early years 
of FLSC development were supported by 
NIH grants to Division of Vaccine Research 
Members including Dr. DeVico, Tim Fouts, 
PhD, (Profectus Biosciences),. Robert Gallo, 
MD, The Homer and Martha Gudelsky 
Distinguished Professor in Medicine and 
Dr. Lewis.  The FLSC vaccine concept was 
licensed to Wyeth Laboratories in 2002 
and transferred to Profectus Biosciences 
in 2004.  In 2007, The Bill and Melinda 
Gates Foundation awarded a large grant 
to Dr. Gallo (Principal Investigator) and 
his collaborators Drs. DeVico, Lewis, and 
Fouts to support the advanced preclinical 
development of FLSC.   In April 2011, a 
consortium of funders led by the Bill and 

The Division of Vaccine Research faculty, led by George K. Lewis, PhD, 
The Robert C. Gallo, MD Endowed Professorship in Translational 
Medicine and Professor of Microbiology and Immunology, is taking 
a multidisciplinary approach to developing and HIV-1 vaccine that 
includes expertise in molecular and cell biology, virology, immunology, 
and structural biology. The primary goal of the division is to solve four 
major problems confronting the development of an HIV-1 vaccine; 
identification of an immunogen that elicits cross-reactive protection, 
determining the mechanism of cross-reactive protection, increasing the 
persistence of protective antibody responses, and increasing vaccine 
efficacy by attenuating vaccine-elicited CD4+ T cell responses that 
provide increased targets for HIV-1 replication. 

Melinda Gates Foundation and including 
the Military HIV Research Program as 
well as the National Institutes of Allergy 
and Infectious Disease, NIH, funded an 
additional grant to the IHV under Dr. Gallo’s 
leadership for continuing support of the 
clinical development of FLSC for Phase I and 
Phase 2 clinical trials.  The Phase I clinical 
trial is under way in the Division of Clinical 
Care and Research, led by Robert Redfield, 
MD, The Robert C. Gallo, MD Endowed 
Professorships in Translational Medicine, 
Co-founder, Associate Director, Director, 
Division of Clinical Care and Research.  
The Phase I clinical trial also involves Drs. 

DeVico, Gallo, and Lewis of the Division 
of Vaccine Research, Bruce Gilliam, MD, 
Associate Professor of Medicine, Division 
of Clinical Care and Research, and Dr. Fouts 
at Profectus Biosciences.  Dr. Gilliam is the 
protocol chair of the Phase I clinical trial. This 
program represents the cumulative efforts 
of a large group of investigators who were 
brought together by Dr. Gallo to work on an 
HIV-1 vaccine when the IHV was established 
nineteen years ago. It exemplifies the IHV’s 
bench-to-bedside research model and 
represents the only HIV vaccine candidate 
to be clinically tested by the University of 
Maryland, Baltimore in nearly 20 years.

George Lewis, PhD and Marzena Pazgier, PhD

George K. Lewis, PhD
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The second major problem, determining 
the mechanism of cross-reactive protection, 
is based on the identification of antibody-
mediated correlates of protection in 
animal models immunized with FLSC 
and challenged with model AIDS viruses.  
Surprisingly, we found that protection 
correlates largely with Fc-mediated effector 
function and not virus neutralization, 
although passive immunization studies 
show that neutralizing antibodies can 
protect in these model systems.  This 
collaboration includes Dr. DeVico, Roberta 
Kamin-Lewis, PhD, Associate Professor of 
Microbiology and Immunology, Dr. Lewis, 
Marzena Pazgier, PhD, Assistant Professor, 
of Biochemistry and Molecular Biology, 
Krishanu Ray, PhD, Associate Professor of 
Biochemistry and Molecular Biology and 
Mohammad Sajadi, Associate Professor 
of Medicine, Division of Basic Science.  
This work was supported initially by a 
grant from The Bill and Melinda Gates 
Foundation as well as two R01 grants 
to Dr. Lewis. More recently, the work is 
supported by a new collaborative P01 
grant with investigators at Duke University, 
Harvard University, Dartmouth University, 
Northwestern University, and the University 
of Pennsylvania. Drs. DeVico, Lewis, Pazgier, 
and Ray are focusing on physicochemical 
and cell biology of Fc-mediated effector 
function for this program. These efforts 
are also new R01 grants awarded to Drs. 
Marzena Pazgier and Ray as well as by a R01 
and VA Merit Award to Dr. Sajadi.   

To determine the mechanism of cross-
reactive protection, we have identified 

monoclonal antibodies (mAbs) specific for 
the HIV-1 envelope glycoprotein (Env) that 
exhibit a spectrum of biological activities 
in vitro and in vivo. The in vitro spectrum 
includes broadly neutralizing mAbs (bnAbs) 
with modest Fc-mediated effector function, 
moderately neutralizing mAbs (nAbs) with 
significant Fc-mediated effector function, 
and a set of non-neutralizing mAbs (nnAbs) 
with potent Fc-mediated effector function.  
This spectrum corresponds to three 
patterns of protection in vivo against high-
dose rectal SHIV challenges. A bnAb that 
protects completely, a nAb that protects 
partially, and an nnAb that does not protect.  
However, the bnAb and nnAb mediated 
strong post-infection control of viremia.  
These three patterns define overlapping 
windows of protection that remain 
mechanistically undefined in vivo, raising 
the possibility that these windows might 
be broadened once their mechanisms are 
understood at the physical chemical level.  
Accordingly, we have developed new tools 
to define the mechanism of each pattern of 
antibody-mediated protection

Dr. DeVico’s group has developed new 
tools to characterize target epitopes on 
free virions, virions entering target cells, 
and virions budding from infected cells for 
each type of mAb. This work is leading to 
an increasingly clear picture of temporal 
epitope exposure during different phases 
of the viral replicative cycle that defines 
windows of opportunity for antibodies to 
interfere with infection by neutralization, 
Fc-mediated effector function, or both. 
This work provides a virological and 

immunological explanation for the 
correlates of protection we have linked with 
the FLSC vaccine strategy.  This research 
involves broad application of several 
cutting edge technologies, including 
Fluorescence Correlation Spectroscopy, 
Fluorescence Resonance Energy Transfer, 
confocal microscopy and super-resolution 
microscopy.  

Dr. Lewis’s group has developed passive 
immunization models to evaluate the 
mechanisms of antibody-mediated 
protection in vivo. His group is also 
developing quantitative in vitro models to 
determine the relative potencies of mAb 
candidates to be evaluated in passive 
immunization studies in vivo.  This work 
has led to the identification of “prozones” 
both in vitro and in vivo for Env specific 
Fc-mediated effector function. His group 
is also exploring the mechanism of a novel 
pattern of mAb synergy in ADCC involving 
an allosteric effect through which the 
binding of antigen to the Fab region of a 
mAb causes a distal conformational change 
in the Fc-region that leads to increased Fc-
receptor binding. 

Dr. Pazgier’s group has produced the first 
atomic level epitope maps for the highly 
conserved Epitope Cluster A on gp120 that 
is a hotspot for antibody-cellular cytotoxicity 
(ADCC). This epitope cluster was implicated 
as a target of potentially protective 
antibodies in the RV144 vaccine trial and 
it is also a similar target for FLSC elicited 
antibodies in animal models. Dr. Pazgier’s 
group has also developed a novel “inner-
domain” protein that is stabilized in the 
CD4-bound conformation that expresses 
Cluster A epitopes with and without the 
co-expression of V1/V2 epitopes also 
implicated as protective sites in RV144. This 
construct has proven useful for additional 

(L-R): Maria Luisa Visciano, PhD; Robin Flinko; Chiara Orlandi, PhD; William Tolbert, PhD; Anthony DeVico, PhD; 
George Lewis, PhD; Krishanu Ray, PhD; Marzena Pazgier, PhD; and, Parul Agrawal, PhD
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crystallographic trials, 
epitope mapping of 
immune responses, 
and eliciting antibodies 
to epitopes of Cluster 
A in animal models. 
She will continue these 
studies under the aegis 
of her R01 grant and 
the collaborative P01 
grant.  

Dr. Ray’s group has 
adapted Fluorescence 
Correlation 
Spectroscopy and 

Fluorescence Resonance Energy Transfer to study the interaction 
of antibodies with Env on virions and in solution. These methods 
permit the solution-phase characterization of conformational 
effects that occur after antigen binding leading to increased 
binding to Fc-receptors.  These methods permit co-localization of 
epitopes to single Env molecules on virions and in solution.  He will 
continue these studies under the aegis R01 and the collaborative 
P01 grant. 

Dr. Sajadi’s group has developed new methods for the isolation 
of human mAbs based on a combination of proteomics and 
deep sequencing and is applying it to isolate new bnAbs from 
HIV-1 infected volunteers. Serum antibodies are fractionated 
by affinity chromatography and isoelectric focusing to identify 
fractions enriched for specific biological activities, including 
neutralization breadth, Fc-mediated effector function, or both. The 
enriched protein fractions are sequenced and the variable region 
sequences matched against DNA sequences obtained by deep 
sequencing from the same individual.  His group has developed an 
algorithm to rapidly pair VH and VL sequences to reconstitute the 
specificity and biological activities found in the serum antibodies 
from HIV-1 infected volunteers. This novel approach has led to 
the identification of a number of new bnAbs that are under 
characterization.  He will continue this work under the aegis of his 
VA merit award and R01 grants. 

The third and fourth major problems, increasing the persistence 
of protective antibody responses, and increasing vaccine efficacy 
by attenuating vaccine-elicited CD4+ T cell responses that provide 
increased targets for HIV-1 replication, are being pursued via a 
new P01 grant awarded recently to the IHV. This program is led 
by Dr. Gallo and includes Drs. DeVico, Lewis, Pazgier, and Wuyuan 
Lu, PhD, Professor of Biochemistry and Molecular Biology, Co-
director, Division of Basic Science, as well as Guido Silvestri, MD 
at Emory University and Warner Greene, MD, PhD at University of 
California San Francisco. The program will investigate the cellular 
and molecular mechanisms underlying poor antibody persistence 
using the FLSC immunogen in animal models.  It will also identify 
the vaccine elicited CD4+ T cell subsets that compromise 
antibody-mediated protection against model AIDS viruses in 
animal models.  Both studies will build upon recent studies 
suggesting that the innate immune environment is altered by HIV-
1 exposure and favors infection, which can possibly compromise 
vaccine efficacy.  
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THE ANIMAL CORE FACILITY

The Animal Core Facility currently 
manages twenty animal use protocols for 
the Institute and the School of Medicine.  
These protocols include vaccine studies 
using non-human primates, therapeutic 
studies using immuno-deficient mice, 
and working with investigators using 
transgenic and knockout mice. The 
Division provides for translation of basic 
biomedical knowledge for prevention or 
new treatments, which often requires the 
use of animals as models or as a means 
of testing therapeutics and/or vaccines.

The Division is renowned for its 
development of animal models,  
which include: 
1.	The HIV-1 transgenic mouse model

2.	 The HIV-1 transgenic rat model

3.	 The HIV-1 transgenic nude rat model

4.	�The HIV-1 transgenic nude mouse 
model

5.	�The HIV-1 transgenic mouse model 
that develops a b-cell lymphoma 
similar to that seen AIDS-NHL

The Animal Models Division, led by Joseph Bryant, DVM, Associate 
Professor of Pathology, Director of the Animal Models Division and 
Director of the Animal Core Facility, is in its 20th year as one of the five 
Divisions established by the Director for the purpose of developing 
animal models as it relates to HIV/AIDS and AIDS-associated diseases. 
The Animal Core is managed by Mr. Harry Davis who has a staff of 
five animal care personnel.  The Division currently has a staff of two 
veterinarians responsible for the veterinary care of all animals at 
the Institute as well as assisting investigators on various scientific 
endeavors.  The Animal Core provides a rich environment for 
Investigators to conduct HIV and HIV-associated research, and is a state-
of-the-art, well-staffed facility that strives to provide a safe, efficient,  
and cost effective environment for animal experimentation.

6.	�Humanized mouse models for HIV  
pathogenesis studies and for 
therapeutic studies. 

The Core provides technical support 
and technical services.  The Animal 
Core Facility is an Association for the 
Assessment and Accreditation of 
Laboratory Animal Care International 
(AAALAC) accredited facility and is a 
part of the overall animal care and use 
program here at the medical school. We 
have over 20,000 square feet of space 
for housing rodents, primates, and other 
species if requested.

Collaborative efforts between 
the Division of Basic Science 
and Division of Animal Models 
include the development of 
Animal Models
Projects include:
HIV/AIDS Non-Hodgkin Lymphomas

•	 �Pathogenesis Studies
•	 �Development of Animal Models for 

AIDS/NHL
•	 �HIV-1 matrix protein p17 implicated 

in virally associated lymphomas
•	 �Mycoplasma and Cancer

Collaborators in the Division of 
Basic Science  
Include:
•	 �Robert Gallo, MD, The Homer & 

Martha Gudelsky Distinguished 
Professor in Medicine and IHV Director, 
Divisions of Basic Science and Vaccine 
Research

•	 �Davide Zella, PhD, Assistant Professor 
of Biochemistry and Molecular Biology, 
Division of Basic Science

•	 �Alfredo Garzino-Demo, PhD, 
Associate Professor of Microbiology 
and Immunology, Division of Basic 
Science

•	 �Mika Popovic, PhD, Adjunct Professor 
of Medicine, Division of Basic Science 

•	 �Olga Latinovic, PhD, Assistant 
Professor of Microbiology and 
Immunology, Division of Basic Science 
and Clinical Care and Research

•	 �Virginia Carroll, PhD, Postdoctoral-
fellow, Division of Basic Science

•	 �Sabrina Currelli, PhD, Research 
Associate, Division of Basic Science

•	 �Fiorenza Cocchi, MD, Assistant 
Professor of Medicine, Division of Basic 
Science

•	 �Francesca Benedetti, PhD, Fellow, 
Division of Basic Science

Joseph Bryant, DVM
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HIV-1 matrix protein p17 implicated in virally associated 
lymphomas
Recent studies by the aforementioned members of the 
Division of Basic Science, in collaboration with a team of Italian 
scientists led by Arnaldo Caruso, MD, PhD of University of 
Brescia Medical School, who is also an Adjunct Professor of 
Medicine in the Division of Basic Science, suggested that the 
HIV-1 matrix protein p17, a structural protein important for 
viral assembly and maturation, is the culprit closely associated 
with lymphoma development in HIV/AIDS patients. The TG26 
transgenic mouse model developed in my Division provides a 
unique platform for the study of lymphoma that develops as a 
result of HIV-1 gene expression. The connection between HIV-
1 p17 and dysregulation of the immune system are intriguing 
and need to be studied to understand the full consequences 
of HIV-1 infection. The TG26 mouse model provides unique 
opportunities for studying the pathogenic effects of HIV-1 
gene expression in the absence of active viral replication.

Mycoplasma 
Continuing the studies on the relationship between 
Mycoplasma and cancer, Davide. Zella, PhD, and Robert 
Gallo, MD, together with Sabrina Currelli, PhD, Fiorenza 
Cocchi, MD, Joseph Bryant, DVM, and Francesca Benedetti, 
PhD, have found an association between Mycoplasma 
sequences and certain human cancers. Together with their 

previous studies showing that certain strains of mycoplasma 
induce lymphomas in immune-deficient mice, these data 
further strengthen the possibility that Mycoplasma could play 
a role in the first steps of cellular transformation.

Collaborative efforts between the Division of 
Clinical Care and Research and the Division of 
Animal Models include the development of  
Animal Models
Projects include:

•	 �Alonso Heredia, PhD, Assistant Professor of Medicine, 
Division of Clinical Care & Research

•	 �Olga Latinovic, PhD, Assistant Professor of Medicine, 
Division of Clinical Care & Research

Evaluating Treatment with CCR5
Alonso Heredia, PhD and Olga Latinovic, PhD is evaluating 
treatment with a CCR5 antagonist to slow tumor progression 
in HIV transgenic mice with early states of tobacco-induced 
non-small cell lung cancer. The Division of Animal Models 
has recently developed a mouse model for the study of lung 
cancer in the setting of HIV infection. The mouse model may 
allow the evaluation of novel treatments for patients with HIV 
and lung cancer.

Humanized Mice for HIV Studies
Since the Division of Vaccine Research developed the Full 
Length Single Chain Fc protein (FLSC 1IgG1), Drs. Heredia 

(L-R): Eugen Ateh, DVM; Albert Hunter; Alfred Dye; Sumiko Williams; John Tripline; Joseph Bryant, DVM; Jabre Ross; Harry Davis; and, Hieu Tran
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Latinovic OS, Medina-Moreno S, Schneider K, Gohain N, Zapata J, 
Pazgier M, Reitz M. Bryant J, Redfield RR. Full Length Single Chain 
Fc Protein (FLSC lgG1) as a Potent Antiviral therapy Candidate:  
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Animal Models Publications

and Latinovic are researching this protein as a potent antiviral 
therapy candidate by identifying implications for in vivo 
studies in humanized mice.

Other Collaborative efforts with the  
Animal Models Division
Projects include:

•	 �Henry Lowe, PhD, IHV Adjunct Professor of Medicine, 		
Division of Basic Science

•	 Walter Royal, MD, Professor, Department of Neurology

•	 �Tapas Makar, PhD, Adjunct Assistant Professor, 
Department of Neurology 

•	 �Trevor Castor, PhD, President & Chief Executive Officer  
at Aphois Corporation

Development of Natural Plants as Anti-Cancer Drugs 
Henry Lowe, PhD, IHV Adjunct Professor of Medicine, PhD, 
Division of Basic Science, from Jamaica is collaborating with 
the Animal Models Division on a flavonoid from Tillandsia 
recurvate showing potent anticancer activity against AIDS-
defining and non-AIDS defining cancers. The Division’s 
collaborative research has focused on drug discovery from 
plants resulting in the recent isolation of a very potent 
anticancer flavonoid (HLBT-1001) from the Jamaican Ball moss 
(Tillandsia recurvata). HLBT-001 has demonstrated activity 
in-vitro against ADCs (non-Hodgkin’s lymphoma and Kaposi 
sarcoma) as well as in Non-AIDS Defining Cancers (breast, 
colon, Hodgkin’s Lymphoma, Lung and prostate) with sub-
micromolar IC50 concentrations. This collaborative effort has 
resulted in over 3 patents and most recently we have isolated a 
small molecule designated as HLBT-001 from a plant (Tillandsia 
recurvata) that has been shown to have broad anti-cancer 
properties especially against prostate cancer, B-cell lymphoma, 
Kaposi sarcoma, and several others.

The use of the HIV-1 Transgenic Rat Model Neurological 
Studies
Walter Royal, MD, Professor in the Department of Neurology 
at the University of Maryland School of Medicine, is utilizing 
the HIV-1 transgenic rat model to study the in vivo effects 
of nicotinamide adenine dinucleotide (NAD) associated 
in suppressing nervous system inflammation and other 
neuropathological abnormalities mediated by HIV-1 infection.  
For these studies, the Division will utilize two transgenic rat 
models of HIV-1 infection, including a well-established model 
developed on a wild-type F334 Fisher rat background (the 
HIV1TgNu+rat), which provides a model of HIV infection in the 
presence of severe immunodeficiency.

Molecular Studies in the HIV-1 Transgenic Mouse with PCNS 
Lymphoma
Tapas Makar, PhD, Adjunct Assistant Professor in the 
Department of Neurology at the University of Maryland 
School of Medicine, is collaborating with the Division to study 

HIV primary central nervous system lymphoma (PCNSL) as a 
malignant diffuse large B cell lymphoma that occurs in 3-5% 
HIV patients.  Animal models have been critical in making 
progress in understanding of HIV PCNSL pathogenesis and 
investigating potential therapeutic strategies. The HIV-1 Tg26 
mouse model develops PCNSL similar to what is seen in HIV 
PCNSL. The Division has evaluated the HIV1 Tg mouse model at 
the molecular level.

Purging Latent AHIV Reservoirs through a Combination HIV 
Therapeutic 

Trevor Castor, PhD, President & Chief Executive Officer 
at Aphois Corporation. Although combined antiretroviral 
therapy (cART – combined Antiretroviral Therapy) successfully 
decreases plasma viremia to undetectable levels, the complete 
eradication of human immunodeficiency virus type 1 (HIV-
1) remains impractical because of the existence of a viral 
reservoir, mainly in resting memory CD4+ T cells. Various 
cytokines, protein kinase C (PKC) activators, and histone 
deacetylase inhibitors (HDACi) have been used as latency-
reversing agents (LRAs – Latency Reversing Agents) but their 
unacceptable side effects or low efficiencies limit their clinical 
use. Current antiretroviral regimens suppress HIV replication 
but do not eliminate the virus. Trevor Castor, PhD, President 
and Chief Executive Officer at Aphois Corporation, is proposing 
this protocol as a combination therapy approach to activate 
latent HIV and eliminate the virus reservoirs. Nanosomes 
delivery can be used to treat animal diseases similar to the 
ones seen in humans.  The animal studies using humanized 
mouse models are being performed in the Animal Core.
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The Division of Clinical Care and Research, led by Robert Redfield, MD, 
Robert C. Gallo, MD Endowed Professorship in Translational Medicine, 
Co-founder, Associate Director, Director, Division of Clinical Care and 
Research, continues to strengthen all three of its interrelated programs 
of clinical care, clinical research, and medical education, both in the 
Baltimore and Washington metropolitan areas, and globally. This year, 
the Division has expanded its Baltimore based ambulatory clinical 
programs in the management and prevention of HIV infection, and 
treatment of patients with hepatitis B and C infection under the 
leadership of Bruce Gilliam, MD, Professor of Medicine and Director 
of the Center for Infectious Diseases. The Division has significantly 
increased its clinical trial activity under the leadership of Shyam Kottilil, 
MBBS, PhD, Professor of Medicine, Co-Director of the Clinical Research Unit and Associate Director for Clinical 
Research, especially in the area of Hepatitis C therapeutics. Finally, under the leadership of Deus Mubangizi, 
DrPhD, MPH, MBA, Assistant Professor of Medicine and Director of the Center for International Health, 
Education and Biosecurity, the Division’s global health programs continue to secure significant new funding 
and expand the Institute of Human Virology’s impact worldwide.

CLINICAL PROGRAM   
To accommodate our expanding 
ambulatory practice, the Institute of 
Human Virology and the University of 
Maryland, Division of Infectious Diseases 
are merging their outpatient clinical 
programs into one location at 300 Armory 
Place on the UMMC Midtown Campus. Our 
new program will now be known as the 
University of Maryland Institute of Human 
Virology Center for Infectious Diseases 
(IHV CID). The University of Maryland 
Midtown Campus now serves as the major 
hub of the Institute of Human Virology’s 
clinical program that allows for synergy 
between all of its programs and services. 
The vision for the IHV CID is to serve as 
the leading center for viral disease and 
infectious disease treatment, both locally 
and globally. We strive to ensure access to 
clinical care, reduce health disparities and 
stigma, and improve the quality of life for 
individuals and communities impacted 
by HIV, Hepatitis B, Hepatitis C, and other 

infectious diseases. We envision the care 
delivery model IHV developed in the 
JACQUES Initiative to be a best practice for 
caring for individuals with chronic medical 
illnesses in Baltimore and beyond, which is 
fully embraced in the expanded IHV CID.
The IHV CID will offer HIV primary medical 
care, Hepatitis C treatment, special 
programs targeting HPV infections in 
patients living with HIV, and general 
infectious diseases consultation and 
care. The IHV CID also provides case 
management, housing assistance, 
substance abuse treatment, women’s 
health, anal health, HIV prevention through 
pharmaceutical intervention (including 
pre-exposure prophylaxis), adolescent 
transitional care coordination and 
treatment adherence, nutrition counseling, 
mental health treatment, and legal 
and other support services. The unique 
strengths and resources of all of the IHV’s 
clinical programs are woven upon a shared 
institutional philosophy of excellence 
in HIV care, creating a comprehensive, 

integrated, and innovative model of 
care delivery. The IHV CID will therefore 
remain closely linked with the JACQUES 
Community Outreach Program and the 
JACQUES Treatment Adherence Center in 
order to provide supportive, caring services 
to those most in need.
The IHV Clinic at Midtown and the ID 
clinic were already located together in 300 
Armory Place on the Midtown campus. 
In July 2016, the JACQUES Initiative Clinic 
joined these 2 clinics on the Midtown 
campus. The CID merger will be complete 
with the move of the Evelyn Jordan Center 
and the JACQUES Treatment Adherence 
Center later this year. The new, easily 
accessible location provides more space 
for the IHV CID to enhance and expand 
its already comprehensive services. The 
IHV CID is open 5 days a week and has 
the capability to accommodate same day 
appointments. The University of Maryland 
Institute of Human Virology Center for 
Infectious Diseases can be reached at  
410-225-8369.

Robert Redfield, MD

Photo left: A City Uprising event led by IHV’s JACQUES Initiative, a program aimed at testing and linkage to care, engages youth of Baltimore City including this young 
participant pictured with the JACQUES Initiative’s Kithia Gray in the event’s social media photo booth
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Establishment of HIV Pre-exposure 
Prophylaxis (PreP) Clinic
Also of note, this year the JACQUES 
program was awarded a 3-year, 
approximately $1 million grant from 
the Centers for Disease Control and 
Prevention to serve as one of 10 
Baltimore City Health Department 
(BCHD) partners in a city-wide 
demonstration project to implement 
and evaluate the use of pre-exposure 
prophylaxis (PrEP) for prevention of HIV 
transmission in transgender women 
and young black men who have sex 
with men. Additionally, this project 
aims to develop a ‘care collaborative’ 
between BCHD, the State of Maryland’s 
Department of Health and Mental 
Hygiene, local medical clinics, and 
community partners   Patrick Ryscavage, 
MD, Assistant Professor of Medicine, and 
Sarah Schmalzle, Assistant Professor of 
Medicine, are key faculty investigators; 
Marie Bailey-Kloch, MSW, and Kinicki 
Hughes have joined the team as 
Program Manager and Peer Navigator, 
respectively; and Jeff Weaver, PA is the 
primary provider in our Partners in 
Prevention clinic, where PrEP is offered. 
The JACQUES program namesake, 
Joe Jacques would be proud of the 

IHV’s JACQUES program’s continued 
commitment to impact of the lives of 
both those with HIV infection and people 
presently at risk. 
IHV Washington Based Clinical  
Programs
Since Dr. Kottilil’s recruitment to the 
IHV, our clinical program has expanded 
to involve Washington, DC. To date, 
over 8,000 patients with HIV infection, 
and over 4,000 patients with HCV have 
been linked to care in one of the IHV 
supported DC clinics.  Sarah Kattakuzhy, 
MD, Assistant Professor of Medicine, and 
Elana Rosenthal, MD, Assistant Professor 
of Medicine, continue to provide the 
day to day leadership and clinical 
management, guided by Dr. Kottilil.

New Clinical Programs:  Establishment 
of Clinical Programs in Chronic HBV 
Infection  
During the past year the IHV Hepatitis 
B and C treatment programs continue 
to expand driven by Lydia Tang, MB, 
ChB, Associate Professor of Medicine, 
Eleanor Wilson, MD, Assistant Professor 
of Medicine, and Angie Price, NP, 
both at the Midtown and campus 
and the Baltimore Veterans Hospital, 
again guided by the leadership of Dr. 

Kottilil. Chronic hepatitis B infection 
in the Baltimore/District of Columbia 
metropolitan area is mainly defined 
by a patient population that is not 
yet engaged in clinical care due to 
socioeconomic background. The Institute 
of Human Virology has partnered with 
the Hepatitis B Initiative of Washington, 
D.C. (HBI-DC), and the Torture Abolition 
Survivors Support Coalition (TASSC). Over 
5,700 people in the DC-metropolitan 
area have been screened by HBI-DC, with 
prevalence rates of 6.4% for hepatitis 
B. Those who tested positive are linked 
to care and subsequently referred for 
further evaluation and treatment. In 
collaboration, the IHV will establish a 
clinical program to screen, link, and 
treat patients with chronic hepatitis 
B infection and conduct research on 
immunopathogenesis of HBV persistence 
aimed to develop therapeutics targeting 
the cure of HBV chronic infection. 

CLINICAL RESEARCH
Clinical Research Unit 
The Institute of Human Virology (IHV) 
Clinical Research Unit (CRU) continues 
to expand under the leadership of Dr. 
Shyam Kottilil. The CRU has recently 
expanded with Jennifer Husson, MD, 
Assistant Professor of Medicine, and 
Joel Chua, MD, Assistant Professor 
of Medicine, joining the team. 
The multidisciplinary CRU team is 
comprised of two nurse practitioners, 
two nurse coordinators, a pharmacist, 
a regulatory specialist, four study/
research coordinators, and a laboratory 
technician. During the past year, the CRU 
has seen significant expansion in novel 
clinical trials (35 clinical trials, of which 
15 are investigator initiated, and 20 are 
industry sponsored) in the management 
of viral hepatitis and HIV infections. The 
CRU aims to support the IHV’s goal of 
advancing research in the field of chronic 
viral diseases 

FLSC Vaccine Trial 
Last year, Dr. Bruce Gilliam initiated a 
Phase 1 randomized, placebo-controlled, 
modified double-blinded clinical trial 
designed to evaluate the safety and 
immunogenicity of a HIV vaccine called 
FLSC (full length single chain) in healthy 
volunteers without HIV infection. The 
preventive FLSC vaccine, as developed 
by IHV scientists under the leadership of 

Members of IHV’s JACQUES Initiative PreP team led by Patrick Ryscavage, MD (seated far left)
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Robert Gallo, MD, The Homer & Martha 
Distinguished Professor in Medicine 
and Director of the IHV, George 
Lewis, PhD, The Robert C. Gallo, MD 
Endowed Professorship in Translation 
Medicine, Professor of Microbiology 
and Immunology, and Director of 
the Division of Vaccine Research, and 
Anthony DeVico, PhD, Professor of 
Medicine, and this trial represent true 
translational impact of IHV on meeting 
the needs of HIV-infected individuals. 
Healthy volunteers of 18-45 years of age, 
and those who have never previously 
participated in an HIV vaccine trial were 
immunized with the FLSC vaccine. 
(Funded by The Bill and Melinda Gates 
Foundation). 

Hepatitis C Clinical Trial Program
Under Dr. Kottilil’s leadership, there has 
been a rapid expansion of the clinical 
research program focused on novel, 
investigator initiated clinical trials. In the 
recent SYNERGY trial, they evaluated 
the impact of adding a third potent 
drug to LDV/SOF, and tested shortened 
durations of therapy of 6 weeks, with 
high cure rates (Kohli et al. The Lancet 
2015). Subsequent arms of the SYNERGY 
study demonstrated limited efficacy of 3 
or 4 drug combinations in treating HCV 

infection in 4 weeks, and modest efficacy 
of 3 drugs for six weeks (Kattakuzhy S. et 
al. Annals of Intern Med, Wilson E. et al. 
Clin Infect Dis 2015).

ASCEND Study 
Despite the rapid development of 
highly effective therapy for hepatitis 
C, a major restriction of treatment 
expansion remains the lack of skilled 
community-based providers available 
to treat HCV infections. Dr. Sarah 
Kattakuzhy conducted the ASCEND trial 
in community clinics in DC. 92.1% of 
patients receiving care from specialists, 
96.7% of patients receiving care from 
primary care physicians, and 94.9% 
of patients receiving care from nurse 
practitioners were cured. This research 
has the potential to be a genuine game 
changer for global hepatitis C therapy 
(funded by NIAID, Gilead Sciences Inc).

RESOLVE Trial 
A major clinical dilemma confronting 
clinicians today is how to treat patients 
who fail DAA therapies. Dr. Eleanor 
Wilson sought to investigate the safety, 
tolerability, and efficacy of treatment 
with sofosbuvir velpatasvir and GS-9857 
(second generation NS3/4A protease 
inhibitor) in HCV infected patients who 
have failed previous standard of care 

combination DAA therapies. This study 
is funded by Gilead Sciences, as an 
investigator initiated clinical trial.

Renal Transplant Merck Trial 
Dr. Jennifer Husson and Anthony 
Amoroso, MD, Associate Professor 
of Medicine, instituted a clinic to 
manage hepatitis C and HIV in 
patients undergoing renal transplant. 
Subsequently, Dr. Husson was awarded 
an investigator initiated grant from Merck 
Inc to evaluate clinical and immunologic 
outcomes of treating HCV using Zepatier, 
before or after renal transplant. 

STOP-CO Clinical Trial 
Dr. Redfiled, Dr. Kottilil, and Rolf Barth, 
MD, Associate Professor of Surgery 
from the University of Maryland School 
of Medicine Department of Surgery, 
along with collaborators from NIH and 
University of California at San Francisco 
competed and won a novel U01 grant 
from the NIH to treat HIV/HCV co-
infected patients with sofosbuvir and 
ledipasvir. This novel grant mechanism 
is to foster intramural-extramural 
collaborations, and the IHV team will 
conduct laboratory experiments to 
unravel mechanisms associated with 
HCV clearance.

Members of the newly formed IHV Center for Infectious Diseases led by Bruce Gilliam, MD (not pictured)
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MAVERIC
Dr. Lydia Tang is developing a cohort of HIV and HCV co-
infected subjects who are being followed for progression of 
liver fibrosis in order to build upon our existing understanding 
of CCR5 antagonism in-vivo on the hepatitis C virus, and liver 
fibrosis. In this recently approved unique study, supported by 
ViiV Pharmaceuticals, she will augment the ART regimens of 
participants with maraviroc (CCR5 inhibitor) and follow them 
prospectively. 

CEASE [Citywide Enhanced HIV/AIDS Surveillance and 
Epidemiology] 
In response to the epidemic levels of HIV in Washington, DC  
and Baltimore, and the high risk of lifetime acquisition of HIV,  
Dr. Elana Rosenthal and Dr. Sarah Kattakuzhy are conducting 
the CEASE study, to determine factors associated with HIV 
acquisition. This NIH funded pilot study will demonstrate how 
molecular epidemiology can augment traditional surveillance 
methods to better characterize factors associated with HIV 
acquisition.

GRAVITY [Geomapping Resistance and Viral Transmission in 
Risky Populations] 
The goal of GRAVITY is to identify newly acquired cases 
of HIV and HCV in high risk populations, and to better 
understand characteristics associated with viral transmission in 
Washington, DC. Drs. Rosenthal and Kattakuzhy have obtained 
NIH and Gilead Sciences funding to implement HIV and HCV 
screening programs in those who inject drugs, men who have 
sex with men, trans individuals, and sex workers. 

ANCHOR [A Novel model of Hepatitis C Treatment to Prevent 
HIV, Initiate Opioid Substitution Therapy, and Reduce Risky 
Behavior] 
ANCHOR will evaluate the efficacy of using HCV direct acting 
antiviral treatment as an anchor to engage people who inject 

drugs (PWID) in uptake of HIV prevention strategies including 
PrEP, opioid substitution therapy, and safer injection practices. 
This study is funded by a Gilead research grant for 200 courses 
of HCV therapy (Harvoni) and 200 courses of PrEP). 

TIGER [The Initiative for immiGrant Engagement for 
Recognition of hepatitis B] 
TIGER is an innovative project representing an academic—
community collaboration between the Institute of Human 
Virology (IHV) and non-profit organizations. The objective is to 
enhance community-based hepatitis B, C, and HIV screening 
and linkage to care in the Baltimore-DC metropolitan area 
through outreach, education, and free testing.

HIV THERAPY AND ANTI-RETROVIRAL TRIALS  
Tenofovir Alafenamide Study 
Tenofovir Alafenamide (TAF) a pro drug of tenofovir was 
developed that has shown similar safety and efficacy to TDF 
in chronic hepatitis B patients. TOTAL is a study aimed at 
establishing a real life cohort of urban patients with chronic 
hepatitis B who will be initiated on TAF. 

Hepatotoxicity of ART 
In 2015, Dr. Kottilil, in collaboration with Dr. Kenneth E. 
Sherman from the University of Cincinnati, competed and 
won a R01 grant from NIAID for evaluating the mechanisms of 
antiretroviral therapy mediated hepatotoxicity.

Impact of CCR5 Blockade in HIV+ Kidney Transplant 
Recipients
Dr. Redfield recently won an U01 award from NIAID to use 
CCR5 blockade in kidney transplant patients to increase renal 
graft survival.

Members of IHV’s Clinical Research Unit led by Shyam Kottilil, MBBS, PhD (pictured first row, center)
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CLINICAL CARE AND RESEARCH DIVISION 
LABORATORY-BASED PROGRAMS

The Kottilil Laboratory 
The Kottilil Laboratory has launched two targeted research 
programs: “A Functional Cure Approach to Chronic Hepatitis 
B infection” and “Hepatitis C Immunology Program”. 
Although suppression of HBV replication is achieved in the 
majority of patients with currently available newer antivirals, 
discontinuation of therapy prior to hepatitis B surface 
antigen loss, or seroconversion, is associated with relapse 
of HBV, in the majority of cases. Thus, new therapeutic 
modalities are needed to achieve eradication of the virus 
from chronically infected patients in the absence of therapy. 
The basis of HBV persistence includes viral and host factors. 
Our ongoing efforts focus on developing novel strategies to 
achieve sustained cure, or elimination of HBV. These novel 
approaches include targeting the viral, and or host, factors 
required for viral persistence, and novel immune-based 
therapies, including therapeutic vaccines. These efforts are 
led by Dr. Bhawna Poonia and Dr. Kottilil, and are focused on 
delineating intrahepatic and peripheral immune responses to 
HBV antigens that correlates with development of protective 
immunity. Three separate projects are presently funded by a 
Framework Research Agreement between Medimmune Inc 
and IHV, a research grant form Arbutus Pharmaceuticals, and a 
research grant from Gilead Sciences respectively. 

Alongside a very active Hepatitis C clinical trial program, 
Dr. Kottilil has a highly productive translational/bench 
research portfolio focused on unraveling biological correlates 
of protective immunity to hepatitis C virus in patients 
undergoing DAA therapy. His group recently demonstrated 
that enhancement of intrahepatic type I interferon expression 
in patients achieves SVR with DAA therapy. Furthermore, 
adaptive immune responses, precisely interferon gamma 
producing T cells to HCV antigens, were augmented by DAA 
therapy in patients with SVR, suggesting a role for innate and 
adaptive immune responses in HCV clearance with non-
immune based DAA therapy. Using the samples collected from 
various clinical trials conducted by Dr. Kottilil, and Bhawna 

Poonia, PhD, Assistant Professor of Medicine, continue their 
investigations into determinants of SVR with short duration 
DAA therapy. Ongoing follow up of a large cohort of patients, 
Drs. Kottilil and Poonia continue to evaluate the persistence of 
adaptive immune responses to HCV in patients who achieve 
SVR, in order to determine long term protection for reinfection 
in patients with continued high risk behavior. These projects 
are funded by an investigator initiated clinical research study 
by Gilead Sciences.

The Redfield Laboratory 
In the current era of combined ART patients with HIV are living 
longer, but increasingly often they necessitate treatment for 
comorbidities, such as cancer. For example, lung cancer is a 
major cause of cancer death in patients with HIV. The Redfield 
Lab continues to explore key host cell pathways as potential 
therapeutic targets which may help control both HIV and 
malignancy. One cellular target we are actively investigating 
is the mammalian target of rapamycin (mTOR), a conserved 
cellular serine/threonine kinase that forms two complexes in 
cells, mTORC1, and mTORC2. Recently, the lab has extended 
this work showing that the mTOR1/mTOR 2 inhibitor (INK128) 
demonstrated antiviral activity for both CCR5 and CXCR4 strains 
of HIV, working by both reducing CCR5 expression, as well as 
inhibiting both basal and induced transcription of HIV genes 
(Heredia et.al. PNAS 2015). We are currently evaluating the 
activity of mTORC-1/2 inhibitors against cancer because the 
mTOR pathway is often upregulated in cancers common in HIV 
patients, such as cancers of lung and liver. Our preliminary studies 
demonstrate that targeting of mTORC-1/2 inhibits the growth of 
lung cancer and hepatocellular carcinoma tumor xenografts in 
mice, suggesting these agents may help control both HIV and 
comorbid cancers in the HIV population. 
Another area of active investigation is the targeting of cellular 
Cyclin-dependent kinase (CDK-9), a cofactor of the HIV Tat protein. 
We have previously demonstrated that the pharmacological 
inhibition of CDK9 with Indirubin 3’-monoxime (IM) inhibits HIV 
transcription in vitro. Our current studies demonstrate that IM 
inhibits HIV replication in humanized mice, both during acute 
and chronic infection. Because CDK9 can be dysregulated in 
cancer cells, we are also pursuing targeting of CDK9 as a potential 
therapy against both HIV and cancer. We believe that targeting of 

Shyam Kottilil, MBBS, PhD and Angie Price, MSN

Robert R. Redfield, MD and patient
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host factors important for HIV replication 
and for rapid growth of tumor cells may 
provide novel therapies against both 
diseases in the growing population of HIV 
patients with cancer. 
The Redfield lab also continues to 
focus on additional strategies to target 
CCR5. Earlier work demonstrated that 
G1 cell cycle agents reduced CCR5 
cellular expression, and enhanced 
antiviral activity of other HIV entry 
inhibitors to include of a novel molecule 
development by the Basic Science 
Division, known as the Full Length Single 
Chain (FLSC) fusion molecule of a portion 
of human CD4 and HIV envelope gp120. 
Dr. Redfield’s lab also continues to 
investigate potential strategies to 
overcome resistance to antiretroviral 
drugs which are critical to ongoing 
global antiretroviral treatment programs. 
These include active investigation 
is to target important pathways in 
nucleotide biosynthesis and cell cycle. 
Earlier work demonstrated that a 
prototype S phase agent Resveratrol and 
its derivatives enhanced the antiviral 
activity of nucleotide analogs. Recent 
work extended these observations “to 
restore” susceptibility to multi-drug 
resistant HIV isolates in vitro, as well as 
in the humanized mouse model. This 
offers a potential strategy, if resistance 
to first line antiretroviral therapy in the 
future becomes a problem limiting the 
treatment efficacy.

Sajadi Laboratory 
Mohammad Sajadi, MD, Associate 
Professor of Medicine, oversees the NVS 
cohort, HIV-1 infected individuals who 
control infection without antiretrovirals. 
Dr. Sajadi’s lab is currently focused on 
humoral immunity in the NVS cohort 
and other HIV-infected individuals with 
broadly neutralizing antibodies, and also 
works closely with Drs. George Lewis and 
Anthony DeVico in the Vaccine Research 
Division. He has two active grants, an NIH 
R01 titled, “Discovery of acidic epitopes for 
HIV-1 broadly neutralizing seroantibodies,” 
and a VA Merit Award titled, “Discovery 
of acidic epitopes for HIV-1 broadly 
neutralizing seroantibodies.” Dr. Sajadi has 
developed a novel method to sequence 
antibodies directly from blood, and is using 
this technique to study the circulating 
antibodies that constitute the broad 
neutralization response in rare individuals 
with HIV. 

Stamatos Laboratory 
Nicholas Stamatos, MD, Assistant Professor 
of Medicine, focused on understanding 
how modulation of the carbohydrate 
content of cell surface proteins influences 
the functional capacity of cells of the 
immune system. His laboratory continues 
to study how changes in the polysialic 
acid (polySia) content of specific cell 
surface glycoconjugates on monocytes 
and monocyte-derived dendritic 
cells and macrophages influences 
the immune capacity of these cells. 

Recently his lab has shown that loss 
of polySia by peritoneal macrophages 
enhances phagocytosis of Klebsiella 
pneumoniae and promotes dendritic 
cell-induced lymphocyte activation. 
Current experiments are testing the 
hypothesis that regulated expression of 
polysialylated proteins on monocytes, 
as they differentiate into macrophages 
and dendritic cells helps direct cell 
homing, and a well-orchestrated immune 
response during pulmonary infection 
with bacterial pathogens. 
Dr. Stamatos has previously demonstrated 
that removal of sialic acid from the 
surface of peripheral blood mononuclear 
cells using an exogenous bacterial 
neuraminidase promoted infection 
with HIV-1. He hypothesizes that the 
upregulated sialidase activity in activated 
lymphocytes is partly responsible for 
enhanced infection of these cells, and 
thus, is a potential target for inhibiting 
infection. In contrast to this work on 
monomeric sialic acid, we have also found 
that removal of polySia from a specific 
protein on the surface of lymphocytes, 
or in the extracellular milieu markedly 
inhibits infection. The results from our 
studies are expected to identify a novel 
target for treatment of HIV infection and 
provide a blueprint for down-regulating 
the expression of polySia or modified 
protein(s) in activated lymphocytes, as well 
as in other cells susceptible to infection 
with HIV-1.
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DIVISION OF CLINICAL CARE AND RESEARCH’S 
CENTER FOR INTERNATIONAL HEALTH, 
EDUCATION & BIOSECURITY (CIHEB)
Improving Individual Health Outcomes to  
Impact Population Health
The Division of Clinical 
Care and Research’s Center 
for International Health, 
Education & Biosecurity 
continued to prosper 
under the leadership of 
Dr. Deus Bazira Mubangizi. 
Initially this program began 
as part of the President’s 
Emergency Program for 
AIDS Relief (PEPFAR), 
impacting 10 countries in 
Africa and the Caribbean. 
Post-PEPFAR, the Global 
Health and Biosecurity 
program continues to 
deliver significant global impact with on-going projects and 
activities centered on seven countries: Botswana, Haiti, Kenya, 
Nigeria, Rwanda, Tanzania, and Zambia. The program continues 
to provide a wide range of products and services within these 
resource constrained settings encompassing training and 
workforce development, capacity building for health services 
delivery, strengthening of major public health institutions, 
implementation science, clinical and epidemiological research, 
and most recently, biosecurity and bio surveillance. In the area 
of biosecurity, the program significantly scaled up activities 
under the project “Strengthening Epidemic Response Systems” 
in Nigeria. This $10 million award, being implemented with 
the Centers for Disease Control and Prevention under the first 
phase of the Global Health Security Agenda, aims to enhance 
systems for monitoring, reporting, and rapidly responding 
to emerging diseases of global significance, including virally 
transmitted infections like Ebola, Lassa Fever, and Zika. In the 

area of global research, 
internal IHV collaborations 
between the Divisions of 
Clinical Care and Research 
and the Division of 
Epidemiology enhanced 
information sharing and 
cross cutting utilization 
of research knowledge 
from clinical and 
epidemiological studies. 
The Global Health and Biosecurity program continued to play 
important roles in strengthening the institutional capacity of 
National Public Health Laboratories in Haiti and Kenya, and the 
GHI provided technical assistance for enhanced health service 
delivery at over 285 facilities in seven countries. 
In September 2015, we completed the GHI led Partnership 
for Advanced Clinical Education (PACE), a six year project 
implemented in Kenya in collaboration with the Centers 
for Disease Control and Prevention, the Kenya Ministry of 
Health, the University of Nairobi, and 6 other national and 
regional universities and teaching hospitals. PACE has had a 
tremendous impact on clinical training at pre-service levels, 
and the enhancement of training faculty capacity in Kenya. 
PACE succeeded in harmonizing disparate curricula for HIV 
and infectious diseases into one practice oriented, inter-
professional, and integrated curriculum shared across multiple 
institutions, and better prepared significant numbers of future 
health workers with practice ready competencies and skills. 
Of note, these efforts led to the establishment of a two year 
fellowship in infectious diseases at the University of Nairobi 
for internal medicine and pediatric residency graduates. 
This represents the first Sub-Saharan fellowship program in 
Infectious Diseases, outside of South Africa. With the multiple 
students and faculty undergoing training through PACE, it 
joins the ranks of other implemented projects by the Division 
that have had significant impact on training and workforce 
development within resource constrained countries. Notable 
among these are the Guyana Partnership for Advanced Clinical 
Education (GPACE), which created the first post graduate 
residency program in medicine and infectious diseases in 
Guyana, the Haiti Partnership for Institutional Strengthening, 
which established the first integrated post graduate infectious 
diseases training program for physicians and nurses in Haiti, 
and the Zambia Educational Partnership for Advanced Clinical 
Training (ZEPACT), which is credited with the establishment 
and continuation of two masters programs in medicine and 
infectious diseases in Zambia, and has trained over 10% of 
the country’s physician population. These four awards have 
built on the legacy of the IHV and UMB as a premier training 
institution and have expanded this legacy abroad. Finally, over 
the past two years the Division has been successful in securing 
multiple new 5 year awards ensuring the continuation of this 
robust program past 2020. These include significant grants 
in Botswana and Zambia to operationalize HIV treatment as 
prevention as a strategy to halt the HIV epidemic in these 
targeted countries, as well as major new grants in Kenya, 
Tanzania, and Zambia. 

    CENTER FOR

INTERNATIONAL HEALTH, 
EDUCATION, & BIOSECURITY

Improving microscopy to support TB management services in Kenya - 
International Work

Deus Mubangizi, DrPH, MBA, MPH
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The Division of Epidemiology and Prevention, led by Man Charurat, 
PhD, MHS, Professor of Medicine, integrates the components of 
research, training and health systems strengthening conceptually 
through the three-legged stool approach – viewing each leg as 
necessary to advance science to prevent and treat HIV/AIDS, other 
infectious diseases, and cancers. The ultimate goal of the Division’s 
population research focus is to have a translational impact on clinical 
and public health practices. The Division brings together population-
based researchers with clinical scientists, educators, healthcare 
professions and with many external collaborators to carry out its  
trans-disciplinary research objectives. The Division has  
9 faculty members, 6 staff and 2 pre-doctoral candidates with 20 
active grants, totaling $85,657,323 of annual funding in 2016. The 
team of outstanding investigators have been recognized for their research merit and effective public 
health programs in the area of Prevention and Treatment Research, Pathogenesis Research, Research 
Training and Health Systems Strengthening. 

TRUST and Building TRUST  
Research Studies 
52.2% of the Men-having-Sex-with-
Men (MSM) tested in our studies in 
Abuja and Lagos are infected with HIV. 
Engaging and retaining them in care has 
been a major aim for the past 3 years. 
In 2014 an anti-homosexuality law was 
signed into law where the punishment 
for homosexuality is up to 14 years in 
jail further discouraging many MSM 
from getting tested for HIV or seeking 
treatment. This year the TRUST and 
Building TRUST studies (1R01MH099001, 
R01A1209143, PI: Charurat, Professor) 
continued to test and provide HIV care to 
MSM in Nigeria. Even though the MSM’s 
in Nigeria, represent less than 2% of the 
population, a very high percent of new 
infections can be attributed to this group. 
The Division’s molecular epidemiology 
work, using phylodynamic analysis of 
HIV sequences and dynamic infectious 
disease modeling, has estimated that 

Man Charurate, PhD, MHS

PREVENTION AND TREATMENT RESEARCH
High-risk men and women and HIV-exposed children are the focus of many of the Division’s studies designed to improve lives through 
science-driven change. The TRUST/Building TRUST, ADAPT and MoMent studies involve research to prevent and treat HIV.

Trust and Building Trust Study

Photo Left: IHV-Nigeria organizes HIV prevention outreach
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9.1% of transmissions in the general population can be attributed 
to the MSM population in Nigeria. Analysis also shows that 
providing universal treatment to key populations, such as the 
MSM, is cost-effective and highly impactful. This ongoing study 
is continuing to characterize the HIV transmission network as it 
relates to sexual networks, community and the individual. The 
one-stop MSM clinic in Abuja is also investigating the impact of 
Pre-Exposure Prophylaxis (PrEP) for its high-risk HIV-negative MSM. 
PrEP is designed to prevent HIV infections by taking a prophylaxis 
pill every day to prevent the virus from establishing a permanent 
infection. 

HIV Care for Adolescent 
Transition—ADAPT  
A newly funded NIH study 
this year, The Adolescent 
to Adult Patient-centered 
HIV Transition (ADAPT), 
(R01HD089866 PI: Charurat/
Tepper/Ekong), is a 
randomized trial of innovative 
interventions targeting 
the major drivers of loss 
to follow up in the ART 
continuum of care cascade 
among adolescents. One of 
the distinct challenges faced by emerging adults with HIV is the 
transition of their care from their long-term pediatric HIV provider 
to treatment within an adult HIV program. While conceptually the 
transition from pediatric to adult care may seem straightforward, 
the reality is that the transition often is a very difficult process. The 
consequences of an unsuccessful transition can be catastrophic. 
The ADAPT study is designed to inform strategies for transition 
services in resource-limited settings; examine the developmental, 
clinical, and other factors that predict a successful transition; and  
gain fundamental insight on implementation barriers among 
African adolescents through the application of the ego-network 
defined social support that will inform targets for structured 
intervention. The finding from this study will guide institution 
of best practices for transitioning adolescents in Nigeria and 
other countries lower and middle income countries with similar 
challenges and potential for high impact.

PMTCT service uptake and 
retention—MoMent  
Nigeria accounted for almost 
30% of global new child 
HIV infections in 2015. The 
transmission of HIV from 
HIV-positive mothers to their 
babies during pregnancy, 
labor and delivery or 
breastfeeding can be reduced 
to below 5% with effective 
interventions. However, 
many women in Nigeria are 
unable to fully benefit from 

available services due to lack of support and counseling both at 
the facility and in the community. The INSPIRE Mother-Mentor 
(MoMent) study (PI: Nadia Sam-Agudu, MD, Assistant Professor 

of Epidemiology and Prevention) investigates the impact of a 
structured, supervised peer counseling intervention on uptake 
of Prevention-of-Mother-to-child-Transmission services and 
retention in care among HIV-infected mothers and HIV-exposed 
babies in rural North-Central Nigeria. The MoMent study is the 
first to prospectively evaluate the impact of peer counseling on 
PMTCT outcomes in West Africa. The MoMent study is the first 
to assess the impact of peer counseling within PMTCT programs 
in West Africa. This WHO and Canadian government-supported 
study involves 20 Primary Healthcare Centers, and has completed 
enrollment. Analysis of early outcomes is ongoing. The final follow-
up is expected to be completed in 2017.

PATHOGENESIS RESEARCH
Implementing research programs to characterize the human 
microbiome and its role in health and disease pathogenesis is 
another major focus of the Division. The MARGIN, ACCME and 
Anal Cancer study are all involved in understanding the biological 
mechanisms that lead to specific diseases or outcomes. 
Microbiome, growth 
development—MARGIN  
The Microbiome and Health 
Outcomes among HIV-
exposed Uninfected Infants 
(MARGIN, R01DE025174, PI: 
Charurat) just completed 
the second year of the study. 
Uninfected infants born to 
HIV infected mother have 
developmental abnormalities 
including growth faltering, 
higher morbidities, and 
increased risk for infant 
diarrhea. MARGIN is investigating the infant’s altered gut 
microbiota and the association between these clinical outcomes. 
127 mother and infants have been enrolled in the study, and 
we have observed similarities between the mother’s vaginal 
microbiota and infant’s meconium suggesting inheritance of 
maternal microbiota very early in life. 

Innate Factors and Immune 
Responses In HIV Exposed Infants—
INFANT STUDY
The INFANT study is a Canadian Institute 
of Health Research team grant linking 
investigators in Canada, South Africa, 
and Nigeria (Nigeria PI: Alash’le Abimiku, 
MON, PhD, Professor of Medicine) to use 
two observational cohort of mothers 
living with HIV and their HIV-exposed 
uninfected infants in Nigeria and South 
Africa to understand the innate and 

adaptive immune responses and drivers of infection. A total of 680 
mother-infant pairs were recruited into the study with 490 pairs 
with HIV+ mothers on HAART and 190 controls pairs with HIV- 
mothers. Preliminary data shows that over a 2-year study period, 
only 2 infants were infected despite the infants being exclusively 
breast fed for the first few months of life with quite a few mothers 
not being virologically suppressed. The overall incidence of HIV-
infection so far was 0.5/100 person-years (95% CI:0.06-1.81). 

ADAPT study

MoMent study

ADAPT study

Alash’le Abimiku, MON, PhD
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The African Collaborative 
Center for Microbiome and 
Genomics Research
The African Collaborative 
Center for Microbiome and 
Genomics Research (ACCME) 
(5U54HG006947 PI: Clement 
Adebamowo, MD, Professor 
of Epidemiology and 
Prevention) study is funded 
through the NIH - Human 
Heredity and Health in Africa 
(H3 Africa). The ACCME 
study aims to investigate the 
interaction between vaginal microbiome, host genetic factors and 
molecular variants of Human Papilloma Virus (HPV). This research 
is designed to determine correlates of viral persistence in the 
causal pathway of cervical cancer, a major cause of preventable 
mortality in African. ACCME includes both a scientific and training 
plan focused on understanding the associations between high 
risk HPV infection, vaginal microenvironment, HPV genomics, 
germline and somatic mutations in the etiology of cervical cancer. 
The ACCME center is designed to implement projects including 
Epidemiology and Biomarker Discovery of Persistent high risk 
HPV (hrHPV) infection and Cervical Cancer in African women at 
risk of cervical cancer; Discovery of Biomarkers of the association 
between the Vaginal Microenvironment and persistent high 
risk HPV (hrHPV) infection and the Gene Discovery of Risks of 
persistent hrHPV infection (hrHPV), cervical cytokines, patterns 
and stability of vaginal microbiome and CIN2+ Project. 

Faculty Q&A with Nowak—High Resolution Anoscopy— 
the first of its kind in Nigeria 

As a member of the Division of Epidemiology and Prevention, 
Rebecca Nowak, PhD, Assistant Professor of Epidemiology and 
Prevention, recently received an early-stage NCI award entitled: 
“UMB TRUST-ANAL CANCER STUDY“( 3P30CA134274-08S4). As the 
lead investigator, she is implementing this study in Nigeria. The 
study compares persistence of anal human papillomavirus (HPV), 
a strong risk factor for pre-cancer, between HIV-positive men who 
have sex with men (MSM) and HIV-negative MSM in Nigeria. She 
will explore the diversity and composition of anal microbiota and 
its relationship to persistence of high-risk HPV among HIV-positive 

and HIV-negative MSM. In addition, she is developing one of the 
first anal cancer screening programs in sub-Saharan Africa using 
high resolution anoscopy (HRA) to support a cohort study of HPV 
pathogenesis and anal cancer disease progression.  

We sat down with Dr. Nowak to learn a little bit more about 
the anal cancer in Nigeria and HRA.
Why focus on anal cancer? I have been working in research 
involving HIV+ and HIV- Men-who-have-Sex-with-Men since 
I joined IHV. This cohort of individuals have many of the risk 
factors for developing anal cancer.

What are the risk factors for anal cancer? Some of the risk 
factors include: HIV infection, receptive anal intercourse, 
multiple sex partners, anal warts, HPV infection, and smoking. 

Suppose you have these risk factors, what should you do?  
Share you symptoms with your doctor. He/she may recommend 
that you get screened for anal cancer. Identifying anal cancer in 
its early stages can improve your five year survival from 30% to 
80%.

What does the screening involve? First your physician will 
ask you about your anal symptoms, such as itching, bleeding, 
discharge, or pain and probably perform a digital rectal exam. 
If necessary, the physician will then examine using High 
Resolution Anoscopy (HRA). HRA uses a lighted magnifying 
scope to identify diseases in the folds of the lower rectum 
and anus. If lesions are found, a biopsy will be performed to 
determine if the lesion or growth in cancerous and a treatment 
plan is initiated.

RESEARCH TRAINING AND HEALTH SYSTEMS 
STRENGTHENING 
Training the next generation of global health researchers and 
preparing a health care workforce to achieve an AIDS free 
generation, malaria elimination, and TB control are integral 
to the Division’s mission. We are striving to achieve these 
goals through infrastructure development, research training 
programs, and improving the HIV/AIDS, TB and malaria service 
delivery in Nigeria.   

IHV-Nigeria International Research Center of Excellence 
(IRCE)  
In 2016, the IHV-Nigeria International Research Center 
of Excellence (IRCE) was created to provide an enabling 
environment for creative thinking and innovation in science 
to address global health priorities. Under the leadership 
of Dr. Alash’le Abimiku, IRCE is creating a platform for the 
implementation of research and clinical trials at international 
standards while fostering collaborations and synergism 
between Nigeria’s finest researchers and their counterparts at 
international research institutions and universities. A regulatory 
structure is being developed to ensure that research is 
conducted under the highest scientific and ethical standards. 
IRCE, with the technical support of IHV, has developed a 
sophisticated research laboratory structure including a genomic 
laboratory, biorepository, BL-3 and molecular TB laboratory, and 
a WHO accredited viral sequencing laboratory, all structures to 
facilitate technical assistance and training by the Global Virus 
Network (GVN) in disease surveillance and containment of 
outbreaks. 

Faculty Q&A group

ACCME study
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IHVN H3Africa 
Biorepository (I-HAB)
The NIH funded IHVN’s 
H3Africa biorepository 
(4UH3HG007008, PI: Abimiku) 
is one of three regional 
biorepositories established 
to store and distribute high 
quality valuable biological 
specimens and data 
gathered from 25 research 
projects across 27 African 
countries involving over 
500 investigators and about 
75,000 study participants that make up the H3Africa consortium. 
Using internationally accepted guidelines such as the International 
Society for Biological and Environmental Repositories (ISBER), 
I-HAB ensures access to high quality samples and data while using 
Laboratory Information Systems (LIMS), which automates sample 
management for efficient storage, retrieval, and chain-of-custody. 

Fogarty International 
Center—EPI-Nigeria  
In 2016, the Division of 
Epidemiology and Prevention 
was awarded a National 
Institutes of Health Fogarty 
International Center, 
Epidemiology Research 
Training for Public Health 
Impact (Epi-Nigeria) grant 
(D43TW010051 PI: Charurat/
Abimiku). To train the next 

generation of population-based researchers, EPI-Nigeria offers a 
distance, mentored research training program to acquire a Master 
of Science in Health Sciences (MSHS) with a concentration in 
Implementation and Dissemination Research Science through the 
UMB Graduate School for Nigerian trainees. In addition, a PhD in 
Epidemiology is also offered which requires the Nigerian trainee 
to spend two years in Baltimore, Maryland at the UMB before 
returning home to complete their dissertation research. The goal 
of this Fogarty research training program is to offer trainees a 
quality on-line Master degree program in Implementation and 
Dissemination Science Research or a PhD in Epidemiology to 
build in-country capacity to study methods and interventions that 
will translate into everyday clinical and public health practice to 
improve lives. Enrollment into this Fogarty Training program will 
begin in January 2017.
West African Bioethics Training  
The West African Bioethics Training grant (R25TW007091 PI: 
Adebamowo) at the Center for Bioethics and Research has 
trained 41 Master degree students in bioethics since 2006. This 
bioethics training program in Nigeria has helped establish the 
Nigerian research ethics regulatory environment. It has provided 
over 14,000 research ethics trainings in Nigeria, partly through its 
collaboration with the Collaborative Institutional Training Initiative 
(CITI), formerly of University of Miami but now a program of 
Biomedical Research Alliance of New York (BRANY), and through 
collaboration with the Nigerian National Health Research Ethics 
Committee and local research institutions and universities. 

Interview with Patrick 
Dakum
We sat down with Patrick 
Dakum, MBBS, MPH, Assistant 
Professor of Epidemiology and 
Prevention, Nigerian public 
health physician, and Institute 
of Human Virology Nigeria 
Chief Executive Officer, to 
discuss the Institute of Human 
Virology Nigeria (IHV-Nigeria).
Please describe IHV-Nigeria. 
IHV-Nigeria was established 
in 2004 as a local non-
governmental organizational affiliate of IHV in Nigeria to help 
address the HIV/AIDS epidemic. Through technical assistance from 
IHV and infrastructure development, IHV-Nigeria has expanded 
into otherinfectious diseases and non-communicable diseases 
including, cancer, tuberculosis, malaria and other diseases. 
What is the mission of IHV-Nigeria? IHV-Nigeria is dedicated 
to becoming a Public Health and Research Center of Excellence 
in providing health service implementation, capacity building, 
and research, and ensuring equitable access to individuals and 
communities through innovative and evidence-based strategies.
What impact has IHV-Nigeria’s public health implementation 
programs had in Nigeria? IHV-Nigeria now offers Anti-retroviral 
Treatment (ART) services in 312 facilities, PMTCT services in 593 
facilities, tuberculosis services in 161 facilities and HIV Counseling 
and Testing Services in 601 facilities under its PEPFAR project. Also, 
through funding from the Global Fund to Fight AIDS, Tuberculosis 
and Malaria, IHV-Nigeria is offering Drug Resistant-TB services at 
16 treatment centers, HIV/AIDS services at 46 ART and 164 PMTCT 
facilities and malaria prevention, care and treatment services at 
1785 facilities. All these facilities and treatment centers comprise 
of primary, secondary and tertiary health centers in twenty 
two of the 32 states in Nigeria. The Technical Working group for 
IHV-Nigeria’s HIV, TB and malaria public health implementation 
programs are made up of the expert faculty from the IHV Division 
of Epidemiology and Prevention and department leads from 
IHV-Nigeria. In partnership, we have had made significant impacts 
on the health system, communities and individuals in Nigeria. The 
Division’s faculty have help write National Guidelines for adult and 
paediatric HIV care and treatment, implemented community ART 
initiatives, and commenced  ARV therapy for over 280,000 HIV 
infected Nigerians. 

HIV Prevention, Care and 
Treatment Programs 

IHV-Nigeria, in partnership 
with IHV for technical 
assistance and training, 
has a robust HIV/AIDS care 
and treatment program 
focusing on anti-retroviral 
treatment for adult 
and children (including 
pregnant women), 
laboratory diagnosis and 
key populations. We provide 

IHVN Biorepository (I-HAB)

EPI-Nigeria

Patrick Dakum, MBBS, MPH 

HIV Prevention 



2016| 41

services in the area of care and support, prevention of mother-to-child transmission 
of HIV clinical services, HIV counseling and testing, support to orphans and vulnerable 
children, training and research. Achievements made in prevention, treatment and care 
since 2004 are below:

Cummulative Achievements in HIV/AIDS from 2004–2016
PEPFAR Global Fund Total

Individuals counseled, tested and recieced 
results 5,232,574 1,008,364 6,240,938
Pregnant women counseled, tested and 
recieced results 2,299,189 560,792 2859,981
Pregnant women confirmed positive 73,973 9,103 83,078
Clients cumulatively enrolled in the HIV Care 
program 344,665 71,948 416,613
Clients cumulatively initiated on ART 230,218 42,988 273,206
Paediatric clients cumulatively initiated 
(Subset of ART above) 14,366 2,387 16,753
Pregnant women provided ARV prophylaxis 64,228 7,055 71,283

Technical Assistance in Viral load Scale Up and Global Health Security Agenda

As one of the African Society of Laboratory Medicine (ASLM), the IHVN under the 
leadership of Dr. Abimiku currently supports Uganda and Kenya on viral load scale 
up; and three West African countries (Nigeria, Ghana, and Gambia) in mapping and 
servicing biosafety hoods as part of the global security agenda.

Recognized for her champion for laboratory quality and her involvement in the 
ASLM Board for the last 5 years, Dr. Abimiku was recently elected chair of the Board of 
Directors at the African Society for Laboratory Medicine Her commitment to African   
research and publications and her passion for strengthening laboratory medicine in 
Africa is unmatched.  

TB and Malaria Prevention, Care and 
Treatment Programs

66,499 Nigerians have been treated for TB through 
the IHV-Nigeria Global Funds program and 1,583 
have been diagnosed and treated for drug-resistant 
tuberculosis. 1,028 healthcare service providers 
have also received training in drug-resistant -TB 
management. The diagnosis and treatment of 
multi-drug resistant TB was possible through IHV’s 
foresight in building and maintaining a Bio-Safety 
Level 3 laboratory in Nigeria, in 2010. This was one 
of the first BL3 laboratories in Africa at the time.

In addition to TB, IHV-Nigeria supports malaria 
prevention and treatment through distribution of insecticide-treated nets and 
Artemisin in Combination therapy for malaria prevention and treatment in Kogi, 
Jigawa, Katsina and Benue States. Over 4.88 million insecticide treated nets have been 
distributed and 7.9 million people have received artemisin in combination therapy 
treatment for malaria in the 1,785 facilities being supported by the IHV-Nigeria Global 
Funds program. Finally, molecular surveillance of drug resistant malaria commenced 
in 2016.

Nigerian Alliance for Health System Strengthening—HIV/AIDS Clinical  
Quality Improvement  

Through the CDC-supported Nigerian Alliance for Health System Strengthening 
(NAHSS) project (1U2GH000656, PI: Charurat), the Division of Epidemiology and 
Prevention is involved in providing the Presidents Emergency Plan for AIDS Relief 

(PEPFAR) technical assistance to the 
Government of Nigeria through the 
implementation of a national quality 
management program for HIV care 
and treatment programs in Nigeria. 
NigeriaQUAL, the quality management 
program, builds upon the framework of 
performance measurement (data), quality 
improvement (problem identification, 
prioritization, and implementation of 
change), and a quality management 
structure (quality improvement teams at 
the site, local, state and federal level) to 
elevate the HIV care in the government 
system. The program outcomes are 
quality HIV care and prevention at the 
site level, saving lives and prevent new 
infection, and provide the government 
with data-driven evidence to make smart 
investments for controlling the epidemic. 

SHIELD—a CDC new award

In August 2016, the Division was 
awarded a 5-year $7 million CDC 
grant titled:  Strengthening HIV Field 
Epidemiology, Infectious Disease 
Surveillance, and Lab Diagnostic (SHIELD, 
U2GH001976, PI: Charurat) Program. 
SHIELD, which will be conducted 
jointly with the IHV’s Division of Clinical 
Care and Research, will be supporting 
the Nigeria Field Epidemiology and 
Laboratory Training Program (NFELTP) 
mission as well as evaluating the National 
test-and-treat strategy and community 
ART initiatives in Nigeria. 

Testing for TB and Malaria

Man Charurat, PhD, MHS
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The Institute of Human Virology (IHV) at the University of 
Maryland School of Medicine is a Center of Excellence of the 
Global Virus Network with a major role in its formation and 
subsequent continued success it experiences today. Since the 
HIV/AIDS outbreak of the early 1980’s, it has been the goal of 
IHV Director Robert Gallo, MD to promote a global collaborative 
network to overcome gaps in research during the earliest phases 
of viral epidemics and to ensure that sufficient numbers of 
medical virologists are trained to meet these challenges.

GVN was officially co-founded in 2011 at the Italian Embassy in 
Washington, D.C. by Dr. Gallo, who also serves as GVN’s Scientific 
Director, and his colleagues William Hall, MD, PhD, and the late 
Reinhard Kurth, MD. Dr. Hall is Professor of Microbiology at the 
University College Dublin (UCD) in Dublin, Ireland. Dr. Kurth was 
the former Director of the Paul Ehrlich Institute and the Robert 
Koch Institute and Chairman of the Foundation Council at Ernst 
Schering Foundation in Berlin, Germany in addition to serving as 
a member of the IHV Board of Advisors.  At the inaugural meeting 
in DC, attendees from more than a dozen countries affirmed 
and ratified GVN’s goals and objectives. Since that three-day 

IHV: A Global Virus Network (GVN) 
Center of Excellence

meeting, GVN was 
incorporated by the 
U.S. government as 
a non-profit, 501(c)
(3) organization. This 
past year, GVN moved its headquarters to the IHV.  Its members 
represent expertise covering every class of human virus, and 
currently comprise virologists from 38 Centers of Excellence and 6 
Affiliates in 25 countries, and its numbers continue to grow. GVN 
has held subsequent meetings in Ireland, Italy, USA, Germany, 
Russia, Sweden, Grenada, Estonia and China. GVN held a very 
successful meeting in Sapporo, Japan in Fall 2016 in partnership 
with the Japanese Society of Virology, the National Institute 
of Infectious Diseases (NIID) in Tokyo, Japan and the Research 
Center for Zoonosis Control (CZC) at Hokkaido University where 
IHV was well represented.  The GVN also announced the election 
of prominent drug discoverer, virologist, and entrepreneur, 
Raymond Schinazi, PhD, Hon DSc, to GVN’s executive committee 
and the reappointment of esteemed lawyer Tim Moynahan, Esq 
as Chairman of GVN’s Board of Directors.

Meeting participants, many of whom are not pictured here, gather for a photo during the international meeting of the GVN Meeting in Sapporo, Japan
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As Zika dominated international headlines this year, in February 
2016 GVN announced the formation of the GVN Zika Task Force 
chaired by Scott Weaver, PhD, who is director of the University 
of Texas Medical Branch’s Institute for Human Infections and 
Immunity and scientific director of the Galveston National 
Laboratory, a GVN Center of Excellence. The GVN Zika Task force 
fills a gap identified by leading scientists to catalyze urgent 
international collaborative research.  Subsequently, Allergan 
plc (NYSE: AGN), a leading global pharmaceutical company 
committed to the research and development of new treatments 
for infectious diseases, donated $100K to the GVN Zika Task 
Force to establish an international serum bank of collected 
blood donations from individuals after confirmed infection with 
the Zika virus. 

In May 2016, GVN announced Dr. Weaver, as the inaugural 
recipient of the GVN Robert C. Gallo Award for Scientific 
Excellence for his leadership in the GVN, as well as his 
exceptional public health virology research. Moving forward, 
the honor will be presented at the annual meeting. Thus, 
during this year’s meeting in Sapporo, Japan, Ab Osterhaus, 
DVM, PhD, Director of the University of Veterinary Medicine 
Hannover in Hannover, Germany, a GVN Center of Excellence, 
was presented with the second GVN Robert C. Gallo Award 
for Scientific Excellence and Leadership for his pioneering 
contributions in influenza and coronavirus research as well as 
his contributions to advancing the GVN mission. Dr. Osterhaus 
has discovered more than 50 new viruses in humans and 
animals. His knowledge has, amongst others, helped the World 
Health Organization to effectively combat outbreaks of SARS 
and pandemic Influenza. He is a member of the Royal Dutch 

Academy of Sciences and was awarded the Royal decoration of 
Commander in the order of the Dutch Lion.

This summer, GVN held its 3rd Annual Short Course in Medical 
Virology in Baltimore, Maryland. The one-week intensive course 
covers the basic, translational, and clinical aspects of viruses 
that pose the greatest threats to human health. Lecturers 
included medical virologists drawn from across GVN’s Centers 
of Excellence globally making for an impressive program that 
reviewed state-of-the-art aspects of research on a wide array 
of viruses. IHV hosted many meetings and provided an array 
of experts to speak to participants throughout the week. IHV 
faculty and staff supporting the important event included 
Robert Gallo, MD; Marv Reitz, PhD; Shyam Kottilil, MBBS, PhD; 
Patrick Ryscavage, MD; Yutaka Tagaya, PhD; Bruce Gilliam, 
MD; Alan Schmaljohn, PhD; George Lewis, PhD, and, Niel 
Constantine, PhD, MT(ASCP).  Burgeoning medical virologists 
were encouraged to participate in deep discussions and 
interaction with medical virology leaders in addition to meeting 
with policymakers and leaders at the National Institutes of 
Health in Bethesda, Maryland. 

IHV faculty and staff contributed time generously to the GVN 
throughout the year, including most notably Robert Gallo, MD, 
who serves as Scientific Director of the GVN, Dave Wilkins, who 
oversees GVN’s finances, and Nora Grannell, who serves as GVN’s 
PR Director. Other contributors include Robert Redfield, MD; 
George Lewis, PhD; Shyam Kottilil, MBBS, PhD; Man Charurat, 
PhD; Yutaka Tagaya, PhD, Alash’le Abimiku, MON, PhD, and, 
Joyce Johnson. 

Participants of this year’s 3rd Annual GVN Short Course are pictured with Robert Gallo, MD in his office in Baltimore, Maryland
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When the State of Maryland recruited Robert Gallo, MD, Robert Redfield, MD, and William Blattner, MD to form a cutting-
edge, biomedical research institute in 1996, no one predicted that their success would be as impactful on the State as 
has been the case. As the Institute of Human Virology celebrates its 20th Anniversary this year, it continues to generate 
greater revenue growth. The $80 million that the Institute garnered this year brings IHV’s total revenue generated since 
its inception to $846 million. Concurrently, IHV continues to be an international leader as HIV and other chronic viruses 
threaten the well-being of millions of people worldwide. In 2016, IHV was awarded more than $180 million in grant 
funding over the next five years. 

IHV also made important strides in philanthropic support. This year the Institute was awarded $995,000 in matching 
funds from the Maryland Department of Business and Economic Development (DBED) as part of the Maryland 
E-Nnovation Initiative Fund program. The E-Nnovation program is a special fund designed to help the state’s research 
universities recruit and retain top scientists and investigators. The funds, combined with private philanthropy from The 
Honorable Robert Keith ‘Bob’ Gray and Stewart Greenebaum, enabled IHV to establish The Robert C. Gallo, MD Endowed 
Professorships in Translational Medicine. In addition, generous support from IHV’s Board of Advisors has led to the 
creation of the Robert C. Gallo, MD Innovation Fund, a general fund that seeds new lines of life-saving research. 

Financial Overview

$0

$100,000,000

$200,000,000

$300,000,000

$400,000,000

$500,000,000

$600,000,000

$700,000,000

$800,000,000

1997 2002 2006 2007 2008 2009 2010 2011 2012 2013 2014

$900,000,000

20151998 1999 2000 2001 2003 2004 2005

$846,000,000
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