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Dear Colleagues,

We are leaving in a special time with a pandemic that risk each one of us and in parallel the efforts of 
the pharmaceutical industry seems very fruitful by generating a rapid and a new ways of synthesizing 
novel and effective vaccine that can eliminate the pandemic.; In this symposium we will discuss how 
infection can induce autoimmune diseases, mainly by hyper stimulation of the immune system of 
genetically prone persons. An emphasize will be put on molecular mimicry. The COVID 19 will be a 
case in point with 12 autoimmune diseases induced by the virus as well as 15 divers auto antibodies, 
The impact of vaccine with molecular mimicry and aluminum as an adjuvant will be discussed, yet 
the advantage of mRNA will be delineated, who should be aware of vaccines and what to do when 
the autoimmune diseases emerge. Description how to prepare a better and more safe vaccine. 
Another subject will reported about the cytokine storms; mechanism and how to avoid it, we are 
looking forward to you participation and contribution to this meeting.

In which we will learn and teach each other on the phenomenal achievement so the last year.See 
you all in Global Summit on Vaccines Research and Development (GSVRD2021), which will be held 
in Marseille, France on November 11-13, 2021.

Regards,
Prof. Yehuda Shoenfeld
Saint Petersburg State University
Russia
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Aimin Jiang
Henry Ford Health System, USA

Are Exosomes from Plasmacytoid Dendritic Cells up to 
Task for Immunotherapy?

Abstract
Dendritic cells (DCs)-based cancer vaccines have not succeeded in generating significant clinical 
responses despite their capacity to induce host anti-tumor CD8 T cell immunity, and one major 
hurdle is tumor-mediated immunosuppression. DC-derived exosomes (DCexos) have emerged 
as promising alternative DC-based vaccines, as DCexos are more resistance to tumor-mediated 
suppression and DCexo vaccines have exhibited better anti-tumor efficacy than DC vaccines in pre-
clinical animal models. However, DCexo vaccines have only achieved limited clinical benefits and 
failed to generate antigen-specific T cell responses in clinical trials. The lack of clinical efficacy might 
be partly due to the fact that all current clinical trials used peptide-pulsed DCexos from monocyte-
derived DCs (MoDCs), which have been shown to be inefficient in generating T cell responses in 
vivo. Using a pDC-targeted vaccine model, we have recently reported that exosomes derived from 
antigen-presenting pDCs (pDCexos) play a critical role in pDC-mediated cross-priming of antigen-
specific CD8 T cells by transferring antigen to bystander cDCs. Interestingly, exosomal antigens are 
presented on MHCI of bystander cDCs, thus rendering functional exosomal MHCI dispensable. We 
have further demonstrated that these pDCexo carried whole protein antigens, and efficiently primed 
allogeneic antigen-specific CD8 T cells both in vitro and in vivo, thus supporting their potential 
use as impersonalized vaccines. We will discuss the perspective of clinical application of pDCexos 
as cancer vaccines, based on our new data showing human pDCexos induce allogeneic tumor-
antigen-specific CD8 T cell responses. We will also discuss the potential of pDCexo-based vaccines 
against infectious diseases in light of ongoing efforts in clinical trials using exosomes to treat severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2). 
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James L. Gulley
National Cancer Institute 
USA

Therapeutic Cancer Vaccines: Providing Targeting for 
the Immune System
Abstract
Immunotherapy has been associated with rapid, deep and perhaps most importantly durable 
responses in a subset of patients who have an underlying immune response primed against their 
cancers. Unfortunately, these amazing responses are only seen in a minority of patients who have 
cancer. PD1/PDL1 inhibition has no effect in patients without an underlying immune response, typical 
of cancers with a low tumor mutational burden or without xeno antigens such as viral antigens. 
One potential way to ignite and immune response that recognizes cancer is through the use of 
therapeutic vaccines. These vaccines can train the immune system to recognize and attack the 
tumor. Data from multiple clinical trials suggests that these vaccines can generate/expand a tumor 
specific immune response that can be both measured in the peripheral blood and is seen in the 
tumor in the form of increased immune infiltrates. Preliminary clinical data suggests that combining 
vaccines with approaches that further expand activated cells and allow those cells to be functional 
within the tumor microenvironment is associated with promising clinical activity. This strategy is the 
focus of a number of ongoing clinical trials including the QuEST study, NCT03493945.

https://clinicaltrials.gov/ct2/show/NCT03493945
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Jan Holmgren 

University of Gothenburg, Sweden 
*Corresponding Author E-mail: jan.holmgren@gu.se

Cholera Vaccines and Global Roadmap for Ending 
Cholera by 2030
Abstract
Orally administered cholera vaccines (OCVs) are today a cornerstone in the World Health 
Organisation´s (WHO) current strategy “Ending Cholera – A Global Roadmap to 2030” for the control 
and even elimination of cholera. The program goals are by 2030 to have decreased cholera deaths 
by at least 90% and largely eliminated cholera transmission in currently afflicted countries.
 
The development of OCVs is a good example of basic research being translated into a medical 
product of benefit for human health. The mechanisms of disease and immunity in cholera were 
clarified to a degree that made cholera the probably best understood of all infectious diseases. 
Protective immunity was found to be mediated by secretory IgA antibodies produced locally in the 
intestine and directed against the bacterial cell wall O antigen lipopolysaccharide (LPS) and the 
cholera toxin B subunit (CTB) respectively, and it was shown that these antibodies were induced 
much more efficiently by oral than by parenteral immunization. OCVs based on inactivated Vibrio 
cholerae whole-cell components, either together with the cholera toxin B subunit (Dukoral™) or 
administered alone (Shanchol™/Euvichol-Plus™) have been found to be consistently safe and 
effective in all settings and are recommended by (WHO) for the control of both endemic cholera 
and epidemic cholera outbreaks. However, several challenges, both financial and political, remain 
to accomplish the cholera elimination goals, and not least those caused by the current Covid-19 
pandemic.

See further: Holmgren J. An Update on Cholera Immunity and Current and Future Cholera Vaccines. 
Trop Med Infect Dis. 2021 Apr 28;6(2):64. 

Keywords
Cholera vaccine; Mucosal immunity; Ending cholera

Biography
Jan Holmgren, MD, PhD, is Professor of Medical Microbiology, University of Gothenburg, Sweden 
and founding Director of the Gothenburg University Vaccine Research Institute. He has published 
>600 papers in microbiology, immunology and vaccinology, mainly on the mechanisms of disease 
and immunity in cholera and other gastrointestinal infections, mucosal immunology, and the 
development and evaluation of oral cholera vaccines and related mucosal vaccines. 

Among many scientific awards mainly for his work on cholera and oral cholera vaccines can be 
mentioned e.g. Jahre (Norway), Jeantet (Switzerland), Soderberg (Sweden), Fernstrom (Sweden), 
Sabin (USA), and Mahidol (Thailand). He is also an elected member of several scientific academies, 
and has served on the boards of many international health and science organisations, e.g. Gavi, 
icddr,b and IVI.  

mailto:jan.holmgren@gu.se
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Dr. Kari Nadeau
Nadissy Foundation Professor of Medicine and Pediatrics; Director of the Sean Parker Center for 
Allergy and Asthma Research, Institute: Stanford University, USA

Immune Response during Covid-19
Abstract
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has infected millions of individuals 
globally and has resulted in over 1 million death. FDA-authorized messenger RNA (mRNA) vaccines 
against SARS-CoV-2, Pfizer-BioNTech’s BNT162B2 mRNA and Moderna’s mRNA-1273, provide 
great promise for restraining the spread of infection. With the rollout of mRNA vaccines, we sought to 
interrogate whether the immune responses influenced by vaccines are different between individuals 
who never had infection, those who had prior natural SARS-CoV-2 infection, or those who had 
allergic reactions to mRNA vaccines. Recent study (PMID: 33931567) suggested that after one dose 
of mRNA vaccine, the individuals with prior infection showed enhanced T cell immunity and antibody 
secreting memory B cell response to spike protein compared to those without prior infection. In 
another recent study (PMID: 33795870), spike-specific-IgG antibody levels in individuals with prior 
infection after one dose of mRNA vaccine were similar to thosewithout prior infection after two doses 
of vaccine, and the levels of the antibody measured before vaccination in individuals with prior 
infection were similar to those without prior infection after one dose. Our results also showed that 
the infected patients with long term symptoms (>30 days) had higher IgG levels than those who had 
symptoms for <30 days. We have currently recruited 90 participants who received mRNA vaccines 
for immune responses experiments. Among these 90 participants, 4 participants had prior infection, 
58 participants never had infection and 28 participants had allergic reactions to mRNA vaccines. 
The heterologous immune responses to mRNA vaccines against SARS-CoV-2 between individuals 
who never had infection, those who had prior natural infection, or those who had allergic reactions 
to mRNA vaccines may be associated with their pre-existing immune reactivity of immune cells to 
SARS-CoV-2.
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Stefan H.E. Kaufmann
Max Planck Institute for Infection Biology, Berlin, Germany
Max Planck Institute for Biophysical Chemistry, Göttingen, Germany
Hagler Institute for Advanced Study, Texas A&M University, College Station, USA

Progress in Tuberculosis Vaccine Development
Abstract
100 years after the first immunization of a baby with Bacille-Calmette-Guérin (BCG), no new 
tuberculosis (TB) vaccine has been approved. BCG is an attenuated live whole-cell vaccine based 
on Mycobacterium bovis, the causative agent of cattle TB. It protects against extrapulmonary TB in 
neonates, but is less efficacious in protecting against pulmonary TB. The lung is the major port of 
entry and site of disease. Hence, pulmonary TB is the most prevalent form of disease and also the 
major source of transmission.  Novel vaccines against TB are therefore urgently needed to control 
this devastating disease. Currently, novel TB vaccine candidates are either subunit vaccines or 
whole cell vaccines. Subunit vaccines comprise few antigens of Mycobacterium tuberculosis (Mtb) 
and come as protein adjuvant formulations or antigen-expressing viral vectors. Whole-cell vaccines 
are either inactivated or viable, genetically modified mycobacteria. The latter vaccines are either 
gene deletion mutants of Mtb or genetically modified BCG. At least a dozen vaccines candidates 
have entered clinical trials. The subunit vaccine M72:ASO1E has shown ca. 50% protection against 
TB disease in a phase IIb trial. The recombinant BCG vaccine, VPM1002, is currently tested in 
three phase III efficacy trials. One of these trials is a head-to-head test of VPM1002 and MIP 
(Mycobacterium indicus pranii), an inactivated whole-cell vaccine. Finally, booster vaccination with 
BCG has been recently tested and shown to protect against stable Mtb infection in near to 50% of 
trial participants. This presentation will give an overview of the different vaccine candidates in clinical 
trials with further details on most advanced candidates. 

Biography
Director Emeritus at Max Planck Institute for Infection Biology, Berlin, and at Max Planck Institute 
for Biophysical Chemistry, Göttingen, Germany. Founding Director (1993), Director of Department 
of Immunology at Max Planck Institute for Infection Biology, Berlin (1993 to 2019). Professor of 
Microbiology and Immunology, Charité University Clinics Berlin, Germany. Faculty Fellow of Hagler 
Institute for Advanced Study at Texas A&M University, College Station, Texas. Doctor Honoris Causa, 
Marseille University, France. Faculty Fellow of Hagler Institute for Advanced Study, USA. Former 
President of German Society for Immunology, European Federation of Immunological Societies, 
International Union of Immunological Societies. Scientific interests: immunity to bacterial pathogens 
with emphasis on tuberculosis and rational design of vaccines and biosignatures. Developer of a 
tuberculosis vaccine in phase III clinical efficacy trial. Numerous scientific awards. More than 900 
publications with > 90,000 citations. Member of numerous professional societies, academies and 
editorial boards of scientific journals.
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Jishu Shi, 
Professor, Laboratory of Vaccine Immunology, 228 Coles Hall, College of Veterinary Medicine
Kansas State University, Manhattan, Kansas 66506

Of Pigs and Men: Why having Good Vaccines is not 
Good Enough for the Control and Prevention of Swine 
Fevers?
Abstract
African swine fever (ASF) and classical swine fever (CSF) are two most deadly infectious diseases 
that have caused the loss of millions of pigs worldwide each year. Although it has been clearly 
demonstrated that CSF can be eradicated with less ideal tools (vaccines and diagnostics in 1960’s) 
in a country (United States of America) with large and intensive swine production systems, CSF 
remains one of the most devastating diseases of swine in many other large pork-producing countries 
such as China, Vietnam, Thailand, Japan, South Korea, and the Philippines. To date, a safe and 
efficacious ASF vaccine has yet to be developed commercially.However, the failure of eradicating 
CSF in these CSF endemic countries is not because excellent CSF vaccines are not available. 
Thus, science and technology alone are not enough for infectious disease control and prevention. 
In this presentation, I will discuss why it is necessary that all stake holders of the swine industry should 
work together to develop and enact science-based policies on animal disease outbreak emergency 
management.The transboundary nature of emerging and re-emerging high consequence animal 
infectious disease threats requires global cooperation. This international cooperation should be not 
only in outbreak management, but also in research for a broader biomedical, social, and ecological 
understanding of disease systems.
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Jonathan Lovell
State University of New York, USA

Spontaneous Particulate Presentation Enhances 
Immunogenicity of the SARS-CoV-2 RBD
Abstract
The receptor-binding domain (RBD) of the SARS-CoV-2 spike protein is a candidate vaccine antigen 
that binds angiotensin-converting enzyme 2 (ACE2), leading to virus entry. Here, we show that rapid 
conversion of recombinant RBD into particulate form via admixing with liposomes containing cobalt-
porphyrin-phospholipid (CoPoP) potently enhances the functional antibody response. Antigen 
binding via His-tag insertion into the CoPoP bilayer results in a serum-stable and conformationally-
intact display of the RBD on the liposome surface. Compared to other vaccine formulations, 
immunization using CoPoP liposomes admixed with recombinant RBD induces multiple orders of 
magnitude higher levels of antibody titers in mice that neutralize pseudovirus cell entry, block RBD 
interaction with ACE2, and inhibit live virus replication. Enhanced immunogenicity can be accounted 
for by greater RBD uptake into antigen-presenting cells in particulate form and improved immune 
cell infiltration in draining lymph nodes. QS-21 inclusion in the liposomes resulted in an enhanced 
antigen-specific polyfunctional T cell response. In mice, high dose immunization results in minimal 
local reactogenicity, is well-tolerated, and does not elevate serum cobalt levels. Taken together, 
these results confirm that particulate presentation strategies for the RBD immunogen should be 
considered for inducing strongly neutralizing antibody responses against SARS-CoV-2.
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John J.S. Cadwell
 
FiberCell Systems Inc., Frederick Maryland,  
USA

Difficult to Express Proteins and 3-D Hollow Fiber 
Bioreactors
Abstract
Difficult-to-express proteins are generally considered to be recombinant proteins that are expressed 
at low titers in mammalian systems. This definition should also be expanded to include complex, 
highly glycosylated, large and unstable proteins as well. The solubility, immunogenicity, serum 
half-life and bioactivity of a recombinant protein can be superior when expressed in mammalian 
cells versus other hosts such as bacteria, insect cells and yeast. Cultured mammalian cells are the 
preferred platform for the production of recombinant proteins for clinical applications due to their 
capacity for proper protein folding, assembly, and post-translational modifications. 

The expression of recombinant proteins in mammalian cells in the typical research laboratory can 
be such a cumbersome process that the use of mammalian expression systems is avoided. Large 
numbers of plates, flasks or roller bottles are required, and large volume spinner flasks or the use of 
an expensive stirred tank bioreactor may be needed for scale-up. Low density suspension cultures 
or 2-D flask-based processes, and the use of serum is inherently non-physiologic. While well-
understood, robust, and convenient, classical batch-style 2-D cultures are not biologically relevant 
systems. Proteins are expressed at low concentrations, post-translational modifications may be 
incomplete, and the presence of serum, surfactants or other proteins in the medium complicates 
purification. 

Hollow fiber bioreactors (HFBR) provide a more physiologic, in vivo -like 3-D environment than 
other cell culture methods and can also result in improved protein folding and more uniform post-
translation modifications over time in a continuous, perfusion-based process.
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Prof. Dr. José Sánchez-Vizcaíno

Full Professor of Infectious Diseases. University Complutense of Madrid
jmvizcaino@ucm.es

Advances for a Safe, Efficient Diva Vaccine for ASF
Abstract
African swine fever (ASF) is currently threatening the swine industry at a global level. The disease 
originated in Africa has spread to Europe, Asia and Oceania, since 2007, reaching a pandemic 
dimension, affecting already four continents and more than 50 countries.

The development of a safe and effective vaccine is urgently required. Several strategies have been 
explored since the early 60s to date but still no commercial vaccine is in the market. Inactivated 
preparations and subunit vaccines are not a viable option. The most promising strategy would 
appear to be live attenuated vaccines, since these vaccine candidates are able to induce variable 
percentages of protection against certain homologous and heterologous virus isolates. The number 
of studies on live attenuated vaccine candidates has steadily increased in the 21st century thanks 
to advances in molecular biology and an in-depth knowledge of ASF virus, which have allowed the 
development of vaccines based on deletion mutants or natural attenuated candidates. The deletion 
of virulence-related genes has proved to be a useful tool for attenuation, although attenuation does 
not always mean protection and even less, cross protection. 

In this presentation the difficulties of the ASF virus to obtained a vaccine such as the lack of neutralized 
antibodies and cross protection, the difficulties to cells line adaptation of the virus and other key 
factors will be reviewed. As well as, the new advances in the EU VACDIVA project to obtained a safe 
and efficient DIVA vaccine for this disease will be analysed. 

Keywords
ASF vaccine, immunisation, protection, DIVA, new progress. 



November 11, 2021

GSVRD2021

Page- 16

Global Summit on Vaccines Research and Development

R. P. Goin-Kochel1*

1Baylor College of Medicine, One Baylor Plaza, Houston, TX  77030.
*kochel@bcm.edu

Factors Associated with Vaccine Hesitancy Among 
Parents: Perceptions Through the Lens of Autism 
Spectrum Disorder
Abstract
The World Health Organization named vaccine hesitancy as one of the 10 greatest threats to global 
health in 2019.1Although the reasons behind vaccine hesitancy vary, fears about a link between 
vaccines and autism spectrum disorder (ASD) are a leading explanation for parents’ hesitance 
about childhood vaccines.2-4Evidence suggests that children with ASD and their younger siblings 
are at increased risk for being under vaccinated or unvaccinated compared to their counterparts in 
families without ASD.5 Our studies have shown that parents of children with ASD are more likely 
to be vaccine hesitant compared to other parent groups, including those of children with non-ASD 
developmental delays and those with a chronic illness.6Additionally, parental vaccine hesitancy is 
higher among parents of color compared to white parents.7Several factors associate with beliefs 
about vaccines as a cause for ASD among parents of children with this diagnosis, including lower 
levels of parental education and socioeconomic status, as well as child-specific characteristics, 
such as experiencing skill losses, being diagnosed at earlier ages, and having lower levels of 
language, adaptive, and cognitive skills.7,8 As an extension of this line of research, Dr. Kochel will 
present recent findings from a large study on factors associated with vaccine hesitancy among a 
sample of 8,111 parents of children with ASD in the national SARK (Simons Foundation Powering 
Autism Research for Knowledge) cohort.9 SPARK is a repository of clinical and genetic data from 
individuals with ASD and their biological family members. The goal of SPARK is to identify new 
genetic causes of ASD and expedite the pace of autism research. Eligibility criteria are that SPARK 
enrollees have a professional diagnosis of ASD; they and their participating family members must 
live in the U.S. and be fluent in English. Participants in the current study were SPARK parents of 
minor children who completed standardized measures of vaccine hesitancy, perceptions about their 
child’s ASD, and family adjustment to their child’s ASD diagnosis. These data were then merged with 
existing SPARK data (e.g., demographic information, child characteristics) and are currently being 
analyzed to identify salient predictors of parental vaccine hesitancy. This information can inform the 
design of tailored interventions to address vaccine hesitancy in different parent groups. Given the 
recent and significant concerns about COVID-19 vaccine hesitancy in the wake of novel coronavirus 
vaccines, Dr. Kochel will also present findings from a separate survey of SPARK parents on their 
perceptions about these vaccines and intent to receive COVID-19 vaccines for themselves and their 
children. These findings may offer insight as to how to address vaccine concerns during a time when 
COVID-19 cases are on the rise as a result of the delta variant and children are returning to school 
amid relaxed safety protocols.

Keywords
accine hesitancy, parents, childhood vaccines, autism, beliefs
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Biography
Robin Kochel, Ph.D., is a research psychologist at Baylor College of Medicine and Texas Children’s 
Hospital. She received master’s degrees in Child & Family Studies and Clinical Investigation from 
The University of Tennessee, Knoxville, and Baylor College of Medicine, respectively, and her Ph.D. 
in Developmental Psychology from Virginia Commonwealth University. Her expertise is in the study 
of children with autism spectrum disorder (ASD). Dr. Kochel’s greatest contribution to the field has 
been through team-science projects conducted with other researchers across the United States. 
This work has led to important discoveries about the genetic causes of ASD. Because of this, Dr. 
Kochel was recently named as one of the most collaborative autism researchers in the past decade. 
Her work examining parents’ beliefs about causes of ASD led her to examine vaccine hesitancy and 
predictors of vaccine hesitancy among different parent groups.

https://connections.spectrumnews.org/
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Pasquale Stefanizzi1

Francesco Paolo Bianchi1, Angela Larocca2, Anna Bozzi2, Giuseppe 
Spinelli1, Cinzia Germinario1, Silvio Tafuri1*, Pasquale Stefanizzi1

1Department of Biomedical Science and Human Oncology, Aldo Moro University of Bari, Bari, Italy
2Hygiene Department, Bari Policlinico General Hospital, Bari, Italy
*silvio.tafuri@uniba.it

Long-term Immunogenicity of Oral Poliomyelitis 
Vaccine in the Era of Polio Elimination: an Italian 
Retrospective Cohort Study
Abstract
Introduction
Poliomyelitis is a crippling and potentially fatal disease that is caused by polioviruses [1].The 
extensive use of oral and inactivated poliovirus (PV) vaccines has driven progress toward the global 
eradication of wild PV2 and PV3 and the elimination of PV1 in most countries, including Italy [1]. 
Although the persistence of circulating neutralizing antibodies among the vaccinated is unclear, it is 
estimated that >99% of the population vaccinated according to the recommended protocol should 
be protected for at least 18 years [2].

Methods
This was a retrospective cohort study.This study evaluated the seroprevalence of anti-PV neutralizing 
antibodies and the long-term immunogenicity of the oral poliovirus vaccine (OPV) in a sample of 
Italian medical students and residents of the University of Bari (Apulia, Italy) who attended the 
Hygiene Department for a biological risk assessment between April 2014 and October 2020.The 
survey included only subjects who had received four doses of OPV following the Italian vaccination 
schedule and who had not received a poliovirus booster thereafter. Immunity to poliovirus was 
determined based on the ability of the serum sample to neutralize infectivity and the cytopathic 
effect (CPE) in cell cultures.

Results
1,408students meet the inclusion criteria, of which 915 (65.0%) were female; the average age at 
study enrollment was 23.1±4.4 years (range=18.0–51.0). The prevalence of protected vaccinated 
individuals was >90% for PV1, PV2, and PV3. Specifically, >99% of the study group was protected 
against PV1, >98% against PV2, and almost 93% against PV3. Protective antibodies against all 
three virusespersisted for at least up to 18 years after administration of the last OPV dose, with 
PV1 and PV2 antibodies detected in >95% of the participants >30 years after the last OPV dose.
Although serosusceptibility did not significantly decrease with increasing age, a decrease in the 
levels of neutralizing antibodies with increasing age was apparent, especially for PSV1 and PSV2; 
this decline is a proxy for the real risk factor, which is the time elapsed since the last dose of vaccine.
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Conclusions
The basal cycle of OPV guarantees a long duration of protection, despite the elimination of the virus 
and therefore the absence of a natural booster. The time between the last vaccination against polio 
and the antibody titer evaluation is a determinant of the levels of persisting neutralizing antibodies. 
Although the antibody titer decreases over the years, immunity against PV1 and PV2 can be 
considered life-long. However, until PV1 is completely eradicated, maximum vigilance on the part of 
public health institutions must be maintained.

Keywords
eradication, healthcare workers, poliomyelitis
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First Targeted Subunit Vaccine for Bovine Viral Diarrhea 
Virus. Development and Field Results

Abstract
Bovine viral diarrhea virus (BVDV) has a worldwide distribution and infects ruminants causing a 
broad spectrum of clinical signs and economic losses. Vaccination against BVDV is an important 
component of prevention and control programs. Currently, only modified live vaccines (MLV) and 
inactivated vaccines are used. Both have historical disadvantages; MLV in terms of safety and 
inactivated vaccines in terms of immunogenicity. Subunit vaccines provide the opportunity of 
developing safe and effective vaccines, however, in the field of veterinary medicine, the challenge 
is to produce a protective recombinant vaccine at a cost affordable price. In the conference I will 
present the development and efficacy results of the first targeted subunit vaccine against BVDV. 
Axes of the conference: Innovation in the conception of the vaccine:

The core of the vaccine is the fusion of the BVDV structural protein, E2, to a single-chain antibody, 
APCH, together termed, APCH-E2. The APCH antibody targets the E2 antigen to the major histo 
compatibility type II molecule (MHC-II) present on antigen presenting cells. 

Choice of the production platform and its development:

Industrial production of the antigen in Baculovirus expression vector system (BEVS) using single-
use manufacturing technologies. 

Field results
Impact of the vaccine in dairy farm and Breeding: Vaccine potency study and reproductive efficacy 
study

Conclusion
The APCH-E2 vaccine induced a rapid, potent and sustained neutralizing antibody response against 
BVDV in cattle. The development of this novel subunit targeted vaccine provides cattle and dairy 
producers with an inexpensive, easily administered, safe and efficacious BVDV vaccine.
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Durable Dengue-Specific Immunity after Vaccination 
vs. Infection in Flavi-naïves in a Non-Endemic Area
Abstract
People living in dengue-endemic areas and repeatedly exposed to dengue may develop durable 
multi-specific protective immunity [1], while people exposed to a single dengue infection generally 
develop durable monotypic immunity [2].  Since phase III dengue vaccine efficacy trials must be 
conducted in endemic areas and in populations with high rates of prior exposure, there is less 
available data on durable immune responses in flavi-naïve people in non-endemic areas who receive 
dengue vaccines or candidate vaccines in trials.  The Saint Louis University Center for Vaccine 
Development conducted a phase I first in human trial of a candidate dengue vaccine made by 
Inviragen (subsequently Takeda pharmaceuticals), sponsored by the NIH, between 2010-2012 [3].  
Subjects developed neutralizing antibodies and multifunctional T cell responses to multiple dengue 
serotypes [4].  All participants were flavi-naïve at baseline and live in a non-endemic area, thus 
their immune responses measured years after vaccination (2 doses of live attenuated tetravalent 
dengue vaccine, 90 days apart) can be reasonably assumed to be due to vaccination.  We enrolled 
13 people who participated in the 2010-2012 trial and measured durable neutralizing antibodies and 
T cell responses to dengue, 10+ years after vaccination.  Results were compared with 13 veterans 
who acquired dengue infection during service in endemic areas.  PBMCs were re-expanded for 7 
days with live DV1, 2, 3, or 4 (same viruses as in vaccine) at MOI 0.01, mock (culture supernatant), 
media, or live influenza.  Expanded cells were stained for Live/Dead, CD3, CD4, CD8, IFNγ, and 
Ki67, sorted using FACS, and data analyzed on Flow Jo. Vaccines had durable CD4+ IFNγ+ Ki67+ 
and CD8+ IFNγ+ Ki67+ T cell expansion to DV2 and DV4, and weaker but above background 
expansion to DV1 and DV3.  With the exception of 1 veteran who had multi typic CD8+ IFNγ+Ki67+ 
expansion to DV2 and 4, and monotypic CD4+ IFNγ+Ki67+ expansion to DV1, veterans had minimal 
expansion of memory T cells.  In contrast, vaccinees had durable neutralizing antibodies (measured 
in Vero cell assay FRNT assay) largely to DV2 with some neutralization of DV3 and DV4, while 
veterans had durable neutralizing antibodies mostly to DV3, with one veteran each to DV1 and DV4.  
The reason for these differences may be due to greater distance from time of dengue exposure in 
veterans or the effect of 2 dose vaccination with an attenuated tetravalent vaccine in the vaccinees.  
In this study, vaccinees had broader and more persistent memory T cell responses to dengue than 
veterans.  Both groups had largely homotypic antibodies to the infection/vaccine serotype.  

Keywords
dengue, vaccine, adaptive immunity, T cell, B cell
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Oral Delivery of a Vaccine against Streptococcosis in 
Nile Tilapia
Abstract
The injection route is the most common method used for the administration of commercial vaccines 
but it presents some drawbacks; it is time consuming, requires qualified personnel and may induce 
local reactions at the injection site. Mucosal vaccination is a good alternative and allows to develop 
protective local immunity in order to struggle against infectious diseases. Oral administration of 
vaccines is particularly suitable for protection of breedings with high density of animals like in fish 
farming. The main challenge linked with this route of administration is to preserve the integrity of 
the antigen from the harsh environment created by the digestive system to reach gut associated 
lymphoid tissue (GALT) in order to induce a potent local immune response. This issue could be 
gotten around by using an adapted adjuvant.

The Gastro-Resistant Adjuvant (GRA) tested here, is an oily adjuvant containing a gastro-resistant 
matrix to protect antigen from gastric degradation. Indeed, an in vitro experiment showed Montanide™ 
GR01 GRA formulated with BSA was able to retain the antigen in acidic media and release it under 
neutral pH conditions. Then, a study in tilapia was performed on a Streptococcus agalactiae vaccine 
formulated with GRA and mixed at 2% or 20% with feeding pellets. The tilapia have been orally 
vaccinated under 2 periods one week apart as follows: first, during 4 consecutive days, then during 
3 other days. Each vaccine group was constituted with 3 replicates of 40 tilapia. At D49, the tilapia 
were challenged with S. agalactiae serotype III by intraperitoneal route. The protective rate of GRA 
groups has reached 91.1% and 88.9% for vaccines formulated at 2% and 20% respectively while it 
was only 73.3% in the control group.

Taken together, these results show that GRA is well adapted for the oral administration of vaccines 
in tilapia with a good palatability, safety and efficacy. However, more data is needed especially 
in a large-scale trial and also for the cold water fishes to confirm these first observations before 
considering other animal species.
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Escherichia Coli and Autogenous Vaccine Interaction 
in Poultry Production
Abstract
Infection with Escherichia coli in poultry, as a primary or a secondary pathogen, could cause 
serious losses during production. All types of preventive measures are a must forall levels of poultry 
production.Despite their thorough application, breakouts of E. coli are quite often. Immunoprotection 
using commercial vaccines showed improvement in the prevention of the disease, but not in most 
cases. Application of autogenous vaccines, on the other hand, showed a higher level of protection 
and improvement of the production. Longitudinal follow up of E. coli strains after autogenous vaccine 
application in four and five flocks on two broiler breeder farms showed a significant reduction of the 
majority of phylogroups which were represented in the vaccine. However, phylogroup B2 showed 
a higher resistance to reduction and dominance on one farm. That is in line with the results that 
autogenous vaccine application causes lower phylogroup diversity with homogeneity and uniqueness 
of strains isolated over consecutive flocks on each farm. On the virulence gene level, the strains 
that were subsequently isolated carried a higher number of virulence genes, especially phylogroup 
A, which started with a lower gene frequency. On the other hand,in more virulent phylogroups, 
like B2 and F, which started with a higher virulence genes’ frequency, that rise under autogenous 
vaccine regime was not very high, andin some flocks the average frequency even dropped. Analysis 
also showed that prevalence of the virulence gene types is in favour for toxin-associated genes 
(bacteriocins), probably implying that competition could be an important factor in the pathogenesis, 
what is in the field found as a dominance of one or few endemic strains in clinical cases on the farms. 
Further analyses should elucidate which genes and vaccination strategy could enable universal 
vaccine development that could improve the E. coli control.
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Naturally Enhanced Neutralizing Breadth to SARS-
CoV-2 after One Year

Abstract
Over one year after its inception, the coronavirus disease-2019 (COVID-19) pandemic caused by 
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) remains difficult to control despite 
the availability of several excellent vaccines. Progress in controlling the pandemic is slowedby the 
emergence of variants that appear to be more transmissible and more resistant to antibodies. Here 
we report on a cohort of 63 COVID-19-convalescent individuals assessed at 1.3, 6.2 and 12 months 
after infection, 41% of whom also received mRNA vaccines. In the absence of vaccination antibody 
reactivity to the receptorbinding domain (RBD) of SARS-CoV-2, neutralizing activity and the number 
of RBD-specific memory B cells remain relatively stable from 6 to 12 months. Vaccination increases 
all components of the humoral response, and as expected, results in serum neutralizing activities 
against variants of concern that are comparable to or greater than neutralizing activity against the 
original Wuhan Hu-1 achieved by vaccination of naïve individuals. The mechanism underlying these 
broad-based responses involves ongoing antibody somatic mutation, memory B cell clonal turnover, 
and development of monoclonal antibodies that are exceptionally resistant to SARS-CoV-2 RBD 
mutations, including those found in variants of concern. In addition, B cell clones expressing broad 
and potent antibodies are selectively retained in the repertoire over time and expand dramatically 
after vaccination. The data suggest that immunity in convalescent individuals will be very long lasting 
and that convalescent individuals who receive available mRNA vaccines will produce antibodies and 
memory B cells that should be protective against circulating SARS-CoV-2 variants. 
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Antibody-Targeted Oral Subunit Vaccine Induces IgA 
Responses
Abstract
Whereas most pathogens either infect mucosae or use them to invade the host, only a limited 
number of effective mucosal vaccines exist. This is due to barriers and hurdles that need to be 
overcome. For the intestinal mucosa, there is the harsh environment of the stomach, the bile salts, 
proteolytic enzymes and mucus in the intestinal lumen. Furthermore, most intestinal mucosal 
vaccines aim to target the specialized M cell in the follicle-associated epithelium above the Peyer’s 
patches, but these are mainly located posterior in the small intestine, increasing the chance of 
antigen degradation or interference with their uptake. In addition, immune tolerance is the dominant 
response mode of the gut, necessary to allow the luminal persistence of commensals and uptake of 
food antigens. To overcome these hurdles, live attenuated microorganisms or vector-based vaccines 
have been developed. These vaccines aim to deliver protective antigens to the Peyer’s patches and 
initiate the mucosal immune responses by stimulating sufficient inflammatory responses to activate 
the dendritic cells (DCs), but not enough to cause disease. The fine tuning of this inflammation with 
live vaccines is a challenge. Therefore, also inactivated vaccines have been developed. Adjuvants 
become added to trigger the DCs. Important in this process are sufficient uptake of the antigens in 
combination with recognition of antigen-adjuvant by receptor that leads to activation of the DCs. 

Aminopeptidase N (APN; CD13) is a cell-surface metalloprotease on small intestinal epithelial cells, 
which is used as a receptor by several coronavirus in humans and pigs and by F4 fimbriae producing 
enterotoxigenic Escherichia coli (ETEC) in pigs.1 APN is also expressed on specific subsets of 
dendritic cells in humans, pigs and mice. In pigs APN was involved in the epithelial transcytosis 
of F4 fimbriae and resulted in the induction of protective SIgA responses.2 Also targeting of rabbit 
polyclonal antibodies to APN induced strong SIgA responses.1 To optimize the targeting strategy, 
different antibody formats were used such as the variable domain of heavy-chain-only antibodies 
(VHH) and monoclonal antibodies (mAb). 3,4 Here we show that a monoclonal antibody fusion 
construct with a porcine IgA backbone and genetically linked to a fimbrial tipadhesin of an ETEC 
strain elicited mucosal and systemic immune responses.4

Keywords
oral vaccination, aminopeptidase N, epithelial targeting, ETEC, recombinant antibody, mucosal 
immunity
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Nursing Fatigue and Risk Management in Jordan: 
Gender Expectations and Experiences.
Abstract
Study Aim: The study aimed at investigating the level and the types of fatigue among Jordanian 
nurses. Two fatigue assessment tools, the OFER15 and the FAS tools were adopted to analyse 
the levels and prevalence of five types of fatigue. The fatigue types analyzed included chronic, 
acute, and inter-shift (OFER 15) and the physical and mental (FAS) types, respectively. Of critical 
importance ws an evaluation of the impact of gender on Jordanian nurses fatigue levels.

Methodology: A quantitative study analysis was developed. This included a closed ended 
questionnaire. The questionnaire was published on Redcap and distributed to potential respondents. 
A simple random sampling strategy was used to access a minimum 350 respondents from the KAUH 
and the JUH sites, respectively. The target population base was targeted through flyers sent out to 
the hospitals administration and the nursing in-charge officer in each of the hospitals.

Findings: The study demonstrated a high fatigue level prevalence among Jordanian nurses. All the five 
types of fatigue had an average mean value above the median value 3, indicating a high prevalence 
rate. On OFER 15 analysis, the study demonstrated that (i) chronic fatigue was correlated to age 
and number of dependents, (ii) Acute fatigue to gender and marital status, (iii) Inter-shift fatigue to 
age, gender and educational levels, (iv) physical fatigue to age, years of experience, weekly working 
hours, monthly income and working in the shift BC. Finally, (v) mental fatigue correlates to age, 
working years’ experience, employment status, and monthly income levels, respectively.

Conclusion: The study concludes a high level of fatigue among Jordanian nurses and the need to 
create individual and hospital/management based mitigation strategies.
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Measuring the Benefits of Mass Vaccination Programs 
in the United States
                                           
Abstract
Measuring the Benefits of Mass Vaccination Programs in the United States: Since the late 1940s, 
mass vaccination programs in the USA have contributed to the significantly reduced morbidity and 
mortality of infectious diseases. To assist the evaluation of the benefits of mass vaccination programs, 
the number of individuals who would have suffered death or permanent disability in the USA in 
2014, had mass vaccination never been implemented, was estimated for measles, mumps, rubella, 
tetanus, diphtheria, pertussis, polio, Haemophilus influenzae type b (Hib), hepatitis B, varicella, and 
human papillomavirus (HPV). The estimates accounted for mortality and morbidity trends observed 
for these infections prior to mass vaccination and the impact of advances in standard of living and 
health care. The estimates also considered populations with and without known factors leading to 
an elevated risk of permanent injury from infection. Mass vaccination prevented an estimated 20 
million infections and 12,000 deaths and permanent disabilities in 2014, including 10,800 deaths and 
permanent disabilities in persons at elevated risk. Though 9000 of the estimated prevented deaths 
were from liver cirrhosis and cancer, mass vaccination programs have not, at this point, shown 
empirical impacts on the prevalence of those conditions. Future studies can refine these estimates, 
assess the impact of adjusting estimation assumptions, and consider additional risk factors that lead 
to heightened risk of permanent harm from infection.
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INTRODUCTION
Since the late 1940s, mass vaccination programs in the USA have contributed to the significantly reduced morbidity and mortality of infectious diseases. 

To assist the evaluation of the benefits of mass vaccination programs, the number of individuals who would have su�ered death or permanent disability 

in the USA, had mass vaccination never been implemented, was estimated for several infectious diseases.

MATERIALS & METHODS
The estimates accounted for mortality and morbidity trends observed for the infections prior to mass vaccination, adjustments  

of pre-vaccine estimates using data recorded after vaccine licensure, and the impact of advances in standard of living and 

health care (such as improved nutrition, sanitation, hygiene, and the treatment of disease). The estimates also 

considered populations with and without known factors leading to an elevated risk of permanent injury from infection.

The estimates are based on data principally from reports of the CDC, complemented by reports from other federal 

entities such as the US Bureau of the Census and the US Public Health Service. Data recorded in scientific journals 

(e.g., JAMA, Pediatrics, JID, NEJM, and JCO) were used in cases when data from government sources were unavailable 

or incomplete.  The estimates focused on the population <80 years of age because the life expectancy in the USA 

was 79 years.

RESULTS

Mass vaccination programs may prevent 20 million infections and 12,000 deaths and permanent disabilities annually among individuals <80 years of age. 

Individuals who have conditions or behaviors that would put them at higher risk of permanent injury from infectious diseases comprise 90% of all the estimated 

cases of prevented death and permanent disability.  Although 9,000 of the estimated prevented deaths and disabilities were from liver cirrhosis and 

cancer, mass vaccination programs have not, at this point, shown empirical impacts on the prevalence of those conditions.  The table below summarizes 

the results for the infections examined in this report. Mass vaccination programs targeting rotavirus, hepatitis A, influenza, meningococcal disease, and 

pneumococcal disease were each estimated to prevent fewer than 100 deaths among individuals <80 years of age.

HECTOR MAGNO
Independent Computer Scientist

BEATRICE GOLOMB
UC San Diego School of Medicine

M E A S U R I N G  T H E  B E N E F I T S
O F  M A S S  V A C C I N A T I O N  P R O G R A M S

NUMBER OF DEATHS &
 PERMANENT DISABILITIES

AT HIGH RISK*
INFECTION

NUMBER OF CASES

(MORBIDITY)

NUMBER OF DEATHS &
 PERMANENT DISABILITIES

AT NORMAL RISK*
HIGH RISK FACTORS

MEASLES 4,000,000 41 467 Insu�cient vitamin A

MUMPS 4,000,000 61 0

RUBELLA 4,000,000 19 140
Infant of woman that had

not contracted rubella
before pregnancy

TETANUS 1,800 113 0

DIPHTHERIA 560 28 0

1,300,000 123 0PERTUSSIS

POLIO 353 1,149

HIB 2,800 66 208

HPV 2,800,000 198 5,711

Absence of tonsils, not
resting after the onset

of significant symptoms 

Breastfed for <13 weeks

Infant of an infected mother,
dwelling with an infected

individual, sex with an infected
partner, sex with multiple 

partners, men having sex with 
men, injection-drug use, 

dwelling in a community with
an unusually large group of

infected individuals

VARICELLA 4,000,000 101 0

Smoking, women not screened
every 3 years, men with   6 oral 

sex partners in their lifetime

72,500

3,034HEPATITIS B 190,000 106

* “High risk” refers to individuals with specified factors linked to an elevated risk of permanent injury from the infection.  “Normal risk” refers 
to individuals without those specific known factors and also refers to individuals with risk factors that were not identified or were excluded in our analysis.
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