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Abstract: The geographical location of Miami makes it the epicenter of Zika-related infections and in
2016 Florida experienced an epidemic proportion of Zika related travel and non-travel related
infections. Pregnant women are particularly vulnerable to Zika virus infection due to the association
of Congenital Zika Syndrome and microcephaly. About 5% of babies born to Zika infected mothers in
the US have been diagnosed with serious birth defects which ranges from abnormal brain
development, neurodevelopmental, seizures, visions and hearing problems amongst others. Many
aspects of the Zika exposure in utero remains unknown, specifically the risk for adverse outcomes
beyond microcephaly and long-term sequela due to congenital Zika infection. Thus, the primary goal
of our research is to build a comprehensive blueprint to define and evaluate how Zika virus exposure
in utero cause collateral damage to both infected and exposed children. Our study population
consists of dyad (mother and child pair) and we will follow both Zika infected and exposed babies
through an integrated team science approach from birth to 36 months. This was purposely developed
to facilitate a unified enrolliment process and allow a joint recruitment amongst all four Pediatric
proposals. Significant steps to build a clinical care model under one umbrella comprising of several
disciplines was undertaken and a Pediatric Zika Research Initiative Team was formed to follow the
same dyad for all four protocols. Our recruitment strategy has been divided into two categories
prospective dyads (pre- and post-natal) and retrospective (infants 3-12 months after birth). We are
conducting comprehensive laboratory, end organ (renal, cardiovascular and neurology), brain scans,
neurodevelopmental, ocular, hearing and swallow assessments. Furthermore, we have assembled
clinical coordinators and data management teams who will assist in meeting regulatory benchmarks
and generating high quality data for statistical analyses. Our team has submitted a case report the
first locally-acquired congenital Zika syndrome case in the United States presenting with different
ocular findings associated with Congenital Zika Syndrome. Seven prospective dyads have enrolled
and have completed portions of the longitudinal study. Our team is also in the process of enrolling
retrospective infants. The full spectrum of outcomes of in utero Zika infection is unknown and
therefore a comprehensive model of care and management developed through our Pediatric Zika
Research Initiative team at our institution is unique. The potential impact and significance of our
research is the early identification of children at risk very early in their life whereby new measure and
point of care can be implemented to help facilitate early intervention and thus reduce any associated
morbidity or mortality. In addition, data generated will inform the public health systems to facilitate
clinical guidance to health care providers.
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Abstract: Presently there are no drug treatments for Zika virus infections. However, recent published
reports have demonstrated that the drug niclosamide inhibits Zika virus replication in the sub-micro
molar range. Niclosamide is currently approved by FDA for the treatment of tape worm infections in
the gut and has an established wide safety margin. The marketed drug, Niclocide (also marketed as
Yomesan, Bayer Pharmaceuticals), is an oral chewable tablet. The adult dose is 2 grams of
niclosamide per day (either as a one-time dose or daily for a week), or a dose of about 25- to 33
mg/Kg body weight per dose. Studies in rats demonstrated that a 5 mg/Kg niclosamide dose yielded
a blood level of 1.08 micromolar. Thus, despite the poor oral bioavailability of niclosamide (about
10%), it is possible that the approved 2 gram/day dose would be adequate to achieve a blood level in
humans in the 3- to 10 micromolar range. Should this level be achieved, it would be several multiples
of the concentration recently shown to inhibit Zika replication in vitro. Given the significant public
health threat posed by Zika virus infections, especially in pregnant women, the availability of an easily
adapted marketed drug for Zika therapeutics represents a major opportunity. In particular, use of an
off-the-shelf therapeutic could make a rapid and critical impact and buy important time while a more
efficient niclosamide formulation could be developed. The first step is to determine the human
pharmacokinetics profile of the marketed formulation Niclocide through a small human clinical trial
involving 12 to 15 normal volunteers. A fed/fasted cross-over study is currently being designed and
regulatory approval sought for a trial to determine niclosamide blood levels over a 3-day dosing
period to capture both initial uptake as well as steady state blood levels. It is anticipated that this trial
will be completed in 1Q2018. This data will provide support for a subsequent case-control study with
Zika infected individuals. These results will provide critical evidence related to a potential treatment
for Zika virus using an existing yet repurposed drug. Such a rapidly developed treatment will pay
huge dividends in the control and impact of Zika virus in humans.
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Abstract: The World Health Organization declared the 2016 Zika outbreak a Global Public Health
Emergency and Florida one of the most affected areas within the United States. Previous reports
documented the association of flavivirus infections such as Dengue, Chikungunya and West Nile, with
the presence of an inflammatory disease of the heart and vessels after 6 months of viral infection.
Complications have included depressed cardiac function as well as peri- and myo-carditis that may
develop following infection and progress long-term. Because Zika virus is one of the flaviviruses that
manifests with systemic infection, there is a risk for cardiovascular involvement either by direct organ
damage or indirectly through a secondary inflammatory response. Therefore, Zika infection-related
anomalies may be present in both cardiac structure and function as well as in the vasculature.
However, the presence of cardiovascular complications in Zika-infection has not been previously
examined. We will examine whether Zika-seropositive compared with Zika-seronegative adult men
and women will manifest cardiovascular complications within 6 months following infection diagnosis
and over 1 year following study entry. The University of Miami has established a Zika Global Network
assembled with clinical and basic researchers, which includes an Infectious Disease team dedicated
to evaluating and managing the health care of all potential Zika-infected patients. Participants will be
recruited via this network primarily. The 3-year study will include 30 adult participants (18-50 years of
age), who will be enrolled within 6 months of Zika virus testing. Those persons testing positive will be
compared with those testing negative by assessment at enrollment and one year later. The
comprehensive cardiovascular evaluation at these time points will include cardiac MR,
echocardiography, 12-lead ECG, and vascular endothelial function assessments. In March 2017, at
the annual American College of Cardiology meeting, the results of a small case series (n=9)
suggested the actual presence of cardiovascular complications in Zika-infected patients from South
America including 89% arrhythmias and 67% heatrt failure. In our study, of the 30 participants, 4 have
been enrolled. Zika infection usually presents with mild and non-specific symptoms; therefore,
detection of cardiovascular complications may go undiagnosed. Results of this study will improve
understanding of the Zika-related cardiovascular morbidities in the first year following infection.
Detection of greater cardiovascular system involvement in Zika infection would support the
modification of clinical evaluation to include cardiovascular screening in these patients.
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Abstract: Recent outbreaks of the Zika virus (ZIKV) in the Americas have resulted in a public health
crisis due to its links to microcephaly and additional birth defects collectively known as congenital
Zika syndrome. Our lab investigates the inherited forms of microcephaly, which are due to mutations
in centrosome protein-encoding genes, and we now seek to understand the common bases of the
shared pathologies between inherited microcephaly and congenital Zika syndrome. The centrosome,
found in most animal cells, is the major microtubule-organizing center (MTOC). However, the
functional link between centrosomes and the development of microcephaly remains unclear. We are
investigating how ZIKV infection affects centrosome function. We found that the centrosome’s MTOC
activity is elevated upon ZIKV infection. We also found a close association between the centrosome
and the assembly of the viroplasm, an ER-derived compartment that is responsible for virus
replication and assembly. These viroplasms have a toroid shape with the centrosome positioned in its
center with a core of dense microtubules composed of both dynamic and stable microtubules. When
treated with centrinone, a drug that targets PLK4 kinase and results in centrosome elimination,
viroplasm assembly is significantly impaired. The activated centrosome appears to organize the toroid
shape of the viroplasm as this structural element is lost in ZIKV infected cells following centrinone
treatment. We propose that ZIKV-mediated centrosome activation is required for ZIKV viroplasm
organization. One particular centrosomal protein is recruited at higher levels to centrosomes in ZIKV
infected cells compared to uninfected cells. This protein is recruited to the centrosome in response to
ZIKV, and we surmise that it is required for centrosomal activation during viral infection. We have
identified one of the ZIKV-encoded proteins that is sufficient to induce the elevated recruitment of this
centrosomal protein to the centrosome and we are now seeking to establish how this occurs. These
data provide potential drug interventions and novel targets for drug interventions that might be applied
to acutely mitigate ZIKV infection.
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Abstract: Zika has been compared to cytomegalovirus (CMV) and other viruses known to cause
sensorineural hearing loss in infants. However, the behavior of the virus with regard to hearing loss
characteristics does not compare at all to CMV or the other viruses associated with congenital
hearing loss. The incidence of Zika-related hearing loss is much less than is seen with other viruses.
The purpose of this portion of the study is to describe the characteristics of the hearing loss
associated with the Zika virus and estimate the risk level of Zika to cause hearing loss as a factor of
post-natal age. A secondary purpose is determined an appropriate protocol by which hearing loss can
be detected early in the child’s life. Three infants have been evaluated at the University of Miami site
as part of this study. Two of the children had normal hearing sensitivity on initial testing. One infant
failed the newborn hearing screen in the left ear and then showed indications of a mild hearing loss in
both years at approximately one month of age. When tested again at 3.5 months of age, the left ear
showed a moderate, low-frequency hearing loss and the right ear appeared to be normal by auditory
evoked potential testing. The hearing loss appeared to be predominantly low frequency. The other
two infants appeared to have normal hearing sensitivity in both ears. The CDC has recommended
use of a click auditory brainstem response test protocol to screen for hearing loss in Zika exposed
infants. A click stimulus activated primarily the high frequency region of the cochlea, neglecting the
low and middle frequencies. With the observation that our one infant is showing primarily low-
frequency hearing loss with normal hearing sensitivity in the high frequencies, and with
communication with colleagues in Brazil showing similar results in some children, detection of hearing
loss using only a click stimulus has a significant risk of missing children with handicapping hearing
loss. That observation, in turn, indicates the need for a full diagnostic evaluation rather than simple
screening, for all Zika exposed infants.
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