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TABLE 6. Discipline and main fiel
Teratology Society presi
Discipline
Anatomy, 16
Pediatrics, 11
Genetics, 2
Biology, 4
Medicine, 2
Nutrition, 1
Dentistry, 1
Obstetrics, 1
Pathology, 1
Toxicology, 1

Fig. 1. Founders in the late 1950s. From left to right: James Wilson,
F. Clarke Fraser, and Josef Warkany.
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more perfect balance than the credentials held by the
three senior founding members of the Society (Fig. 1).
Josef Warkany was an M.D. He was a superb clinician
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Key Points
• Zika is one of many emerging diseases the world would face in this
century.
• Preparedness for emerging infections must be a priority
• There are lessons to be learned from Zika emergence and from
Rubella elimination
• Control and elimination of Zika to prevent Congenital Zika Syndrome
is a complex proposition that would require multiple strategies in
order to succeed

Zika: The Road Ahead
• Zika Emergence is a call to:
• Strengthen public health infrastructure at the local, state, national
and global levels
• Expand and strengthen collaboration between all sectors of
community life including inserting public health in social media
• Connect and speed up basic science, vaccine and product
development and its translation to public health practice

Outline
• Emerging infections as a global challenge
• The Case of Zika Emerging in Puerto Rico
• From Rubella Vaccine to an Effective Zika Elimination Strategy

Emerging, Reemerging and
Intentional Dispersal of Infectious Diseases:
A Global Public Health Challenge

SOURCE: http://www.nap.edu/openbook/18975/xhtml/images/img-24.jpg
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Producers are not required to
investigate and disclose sufficient
information on the hazard traits of
chemicals or products to government,
downstream businesses that use
chemicals, or the public.

Government lacks the legal tools it
needs to efficiently identify,
prioritize, and take action to
mitigate the potential health and
environmental effects of hazardous
chemicals.

Global Chemical Production, 2000-2050
Another Source of Emerging Diseases

Chemicals policy
opportunity
The three gaps contribute to
a skewed market, which, if
corrected, will lead to new
investment by industry and
government in green
chemistry.

Technology gap
Industry and government have invested
only minimally in green chemistry
research, development, and education.

Figure 1. The three gaps in U.S. chemicals policy. Policy measures that address the gaps will promote sustainable innovation in the chemical enterprise while improving human health and the environment.
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Figure 2. Global chemical production is projected to grow at a rate of 3% per year, rapidly outpacing the
rate of global population growth, estimated at 0.77% per year. On this trajectory, chemical production will
double by 2024, indexed to 2000 (American Chemistry Council 2003; OECD 2001; United Nations 2004).
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• In the US alone
• about 83,000 chemical substances
on sale since 1979
• about 62,000 were in commercial
use in 1976 when the Toxic
Substances Control Act was
enacted.
• Few chemicals have been
evaluated for safety or
teratogenicity

Source: Environmental Health Perspectives • volume 117 | number 8 | Page 1203 August 2009

reminded of this lesson. Two scientists who
have delivered such reminders, both in the
form of landmark reports, are Rudolf Virchow,
a 19th century German pathologist, statesman,
and anthropologist, and Joshua Lederberg, the
American microbiologist who coined the phrase
“emerging infectious diseases” within the last
decade (Photo). We owe much to the pioneering
vision of these scientists.
Infectious diseases have been emerging for at
least as long as humans have inhabited the earth.
Every student of microbiology, medicine, and
public health learns about the triangle of host,
environment, and agent; what is not clear is how
the three change over time, often in response to
changes in another side of the triangle. Factors
that influence such changes do evolve, but many
are surprisingly constant. How easily and often
some of these factors are overlooked is often both
consequential and tragic; a historical example
illustrates this point.
Rudolf Virchow, the founder of cellular
pathology, wrote the first textbook in that field
and established the principle that disease results
from disturbed cellular function. As a young
physician and anatomic pathologist in Berlin, he
was assigned by the central government to
D. Peter Drotman
investigate an epidemic in Upper Silesia, a sector
Centers for Disease Control and Prevention, Atlanta, Georgia,
USA
of the
Prussian Empire populated by a Polishspeaking minority. He completed the field
portion of his investigation on March 10, 1848
(exactly 150 years before the International
Conference on Emerging Infectious Diseases).
Even though Virchow
was working before the
concept that infectious (and other)
The report he wrote was remarkable.

descriptions and epidemiologic inference. He
clearly demonstrated that the conditions and
vectors for typhus and relapsing fever (famine
and malnutrition, humid climate, poor housing,
poverty) were present in Upper Silesia in 1847 to
1848. The agents that cause epidemic louse-borne
typhus fever (Rickettsia prowazekii) and relapsing fever (Borrelia recurrentis) were not
described until many years later.
Virchow’s report was a scathing criticism of
the Prussian government, which he squarely
blamed for the epidemic. Virchow considered the
Silesian outbreak investigation a defining

The Concept of Emerging Diseases…
Special Issue

Emerging Infectious Diseases: A Brief
Biographical Heritage

The
diseases emerge and reemerge is not new, and
neither is the search for causes of disease
emergence. However, societies frequently overlook or forget that microbes evolve, adapt, and
emerge in response to nonmicrobial and even
nonbiologic changes in the physical and social
environment. Sometimes we need to be rudely
reminded of this lesson. Two scientists who
have delivered such reminders, both in the
form of landmark reports, are Rudolf Virchow,
a 19th century German pathologist, statesman,
and anthropologist, and Joshua Lederberg, the
American microbiologist who coined the phrase
“emerging infectious diseases” within the last
decade (Photo). We owe much to the pioneering
vision of these scientists.

germ theory of disease was accepted, at a time
when disease causation was highly debated and
microbes were not well described, he seems to
have correctly diagnosed
typhus
(or possibly
Emerging
Infectious Diseases
relapsing fever) as the cause of the Silesian
epidemic (1). Even though Virchow’s diagnosis
cannot be confirmed, it is consistent with clinical
descriptions and epidemiologic inference. He
clearly demonstrated that the conditions and
vectors for typhus and relapsing fever (famine
and malnutrition, humid climate, poor housing,
poverty) were present in Upper Silesia in 1847 to
1848. The agents that cause epidemic louse-borne
typhus fever (Rickettsia prowazekii) and relapsing fever (Borrelia recurrentis) were not
described until many years later.

Rudolf Virchow and Joshua Lederberg.
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Zika: History of Discovery, 1947

FROM:
http://www.popsci.com/zika-virusmaking-an-epidemic
Accessed March 1, 2016

7/8/17

• Zika is a virus of the same family
as dengue and yellow fever
• Transmitted by mosquitos,
Aedes aegyptti, and other Aedes
species, the same vector that
also transmits dengue,
chikungunya, and yellow fever
• Zika is a flavivirus

9

How has Zika Spread Around the World?

FROM: http://www.popsci.com/zika-virus-making-an-epidemic, Accessed:
March 1, 2016

7/8/17
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Countries with Active Zika Transmission, CDC,
2017

Source: CDC https://wwwnc.cdc.gov/travel/files/zika-areas-of-risk.pdf
7/8/17

Zika Travel Notices
Zika Virus in Cape Verde

11

Clinical Symptoms
• Mild or no symptoms
• Rash, headache, joint pain, red eye
(non-purulent conjunctivitis)
• 3-12 days post-infection
• Last for about one week
• Supportive treatment only
• Persistent in semen and eye
• 4 of 5 infected are asymptomatic
Source: CDC, 2016

Review Clinical Review & Education

Characterizing the Pattern of Anomalies in Congenital Zika Syndrome

Congenital Zika Syndrome

Figure 1. Cranial Morphology Supporting Fetal Brain Disruption Sequence Phenotype
in Congenital Zika Syndrome
A Lateral view of skull irregularities

B

Excessive scalp with folds

C

Lateral skull radiograph

Clinical Review & Education

D MRI JAMA
at 29 wk
gestation
Pediatrics
| Review

E

3-Dimensional skull reconstruction

F

3-Dimensional skull reconstruction

Characterizing the Pattern of Anomalies
in Congenital Zika Syndrome for Pediatric Clinicians
Cynthia A. Moore, MD, PhD; J. Erin Staples, MD, PhD; William B. Dobyns, MD; André Pessoa, MD;
Camila V. Ventura, MD; Eduardo Borges da Fonseca, MD, PhD; Erlane Marques Ribeiro, MD, PhD;
Liana O. Ventura, MD; Norberto Nogueira Neto, MD; J. Fernando Arena, MD, PhD; Sonja A. Rasmussen, MD, MS

IMPORTANCE Zika virus infection can be prenatally passed from a pregnant woman to her

fetus. There is sufficient evidence to conclude that intrauterine Zika virus infection is a cause
of microcephaly and serious brain anomalies, but the full spectrum of anomalies 5
has
cmnot been
delineated. To inform pediatric clinicians who may be called on to evaluate and treat affected
infants and children, we review the most recent evidence to better characterize congenital

5 cm

A, Lateral view of an infant with
congenital Zika virus infection. Note
the severe decrease in cranial vault,
irregularity of the skull, and scalp
rugae. B, Typical scalp folds or rugae
in a 3-month-old infant with
presumed congenital Zika virus
infection. C, Lateral skull radiograph
in a newborn showing partial collapse
of the cranial bones with prominent
occiput. D, Fetal magnetic resonance
image (MRI) showing same
phenotype at 29 weeks’ gestation.
The white arrowhead indicates
occipital area. E and F, 3-Dimensional
skull reconstruction in a 3-month-old
infant showing downward

Where is Puerto Rico?
4/11/2017

• Located in the West Indies, next to
Dominican Republic and Haiti
• United States Territory since 1898
• Has a population of about 3.4
million
• Endemic area for dengue,
chikungunya, and now Zika
• A major portal of entry for
emerging tropical diseases in US
soil

Hartsﬁeld-Jackson Atlanta International Airport to San Juan, Puerto Rico - Google Maps

Harts eld-Jackson Atlanta International Airport to San Juan, Puerto Rico

Imagery ©2017 Data SIO, NOAA, U.S. Navy, NGA, GEBCO, Landsat / Copernicus, Map data ©2017 Google, INEGI

200 mi

Atlanta, GA—San Juan, Puerto Rico
Nonstop (4 per day)
Connecting
Round trip price, Apr 27 – May 1
Spirit, American, JetBlue…

3 h 20 min
4 h 35 min+
from $498

Zika Virus Local Transmission, Puerto Rico,
2015-2016
Morbidity and Mortality Weekly Report

FIGURE 1. Zika virus disease cases* (N = 30), by week of onset of patient’s illness — Puerto Rico, November 23, 2015–January 28, 2016
7

Morbidity and Mortality Weekly Report

6

Local Transmission of Zika Virus — Puerto Rico,
November 23, 2015–January 28, 2016

5
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On February 12, 2016, this report was posted as an MMWR
Early Release on the MMWR website (http://www.cdc.gov/mmwr).
Zika virus, a mosquito-borne flavivirus, spread to the
Region of the Americas (Americas) in mid-2015, and appears
to be related to congenital microcephaly and Guillain-Barré
syndrome (1,2). On February 1, 2016, the World Health
Organization (WHO) declared the occurrence of microcephaly cases in association with Zika virus infection to be
a Public Health Emergency of International Concern.* On
December 31, 2015, Puerto Rico Department of Health
(PRDH) reported the first locally acquired (index) case of Zika
virus disease in a jurisdiction of the United States in a patient
from southeastern Puerto Rico. During November 23, 2015–
January 28, 2016, passive and enhanced surveillance for Zika
virus disease identified 30 laboratory-confirmed cases. Most
(93%) patients resided in eastern Puerto Rico or the San Juan
metropolitan area. The most frequently reported signs and
symptoms were rash (77%), myalgia (77%), arthralgia (73%),
and fever (73%). Three (10%) patients were hospitalized. One
case occurred in a patient hospitalized for Guillain-Barré syndrome, and one occurred in a pregnant woman. Because the
most common mosquito vector of Zika virus, Aedes aegypti,

3

clinician suspected Zika virus disease were reported by sending
a serum specimen with a modified dengue case investigation
2
form.† In January 2016, PRDH initiated enhanced surveillance for Zika virus disease by performing Zika virus testing on
specimens submitted during November 2015–January 2016
1
that had tested negative for dengue or chikungunya.
Specimens collected within 7 days of illness onset were tested
by reverse transcription-polymerase chain reaction (RT-PCR)
0 Specimens
with updated primers to detect Zika virus RNA.
46
47
48
49
50
51
52
1
2
3
4
collected ≥4 days after illness onset were tested by immuno2015
2016
globulin M (IgM) capture enzyme-linked immunosorbent
Epidemiologic week and year
assay (ELISA) to detect serologic evidence of recent Zika virus
* All cases
laboratory-confirmed,
Dengue Branch, CDC.
infection. Laboratory-confirmed Zika virus disease
cases
were
defined as detection of either Zika virus RNA by RT-PCR, or
is being established to identify cases of clinically diagThe cases described in this report are the first documented
anti-Zika virus IgM antibody by ELISA withsystem
a simultaneous
local transmission of Zika virus in a jurisdiction of the
negative anti-dengue virus IgM antibody test.nosed Guillain-Barré syndrome. After identification of a case of
clinically confirmed Guillain-Barré syndrome, testing for arboviral
United States. Aedes aegypti, the most common mosquito
and other infections will be performed. Cases of Guillain-Barré
vector of Zika virus worldwide, is present throughout Puerto
Epidemiology and Laboratory Investigations
syndrome
will of
be further investigated to define the association
Rico. Therefore, Zika virus is expected to continue to spread
During November 23, 2015–January 28, 2016,
a total
betweeninZika
virus infection and Guillain-Barré syndrome.
throughout the territory, and the 3.5 million residents of Puerto
155 suspected Zika virus disease cases were identified
Puerto
Because ofand
reports of detection of Zika virus RNA in saliva
Rico, including approximately 43,000 pregnant women per
Rico, including 82 reported through passive surveillance,
and urine (6,7),
year, are at risk for Zika virus infection.
73 specimens tested through the enhanced surveillance
pro- as well as reports of sexual transmission of

Source: https://www.cdc.gov/mmwr/volumes/65/wr/pdfs/mm6506e2.pdf

Public Health Response to Zika,
Puerto Rico, 2016
• Monitoring of Zika
•
•
•
•

Establishing Laboratory capacity
Monitoring all Zika-positive pregnant women
Monitoring microcephaly & other birth defects
Track Guillain-Barré syndrome cases

• Implement Risk Reduction Strategies
• Community Engagement

• Establish a Vector Control Program

Monitoring Arboviral Infections: Puerto Rico,
2016-2017
Puerto Rico established an
arboviral surveillance with
weekly reports of
presumptive and
confirmed cases of Zika,
dengue and chikungunya

Informe Semanal de Enfermedades Arbovirales (ArboV)
Departamento de Salud de Puerto Rico
Datos al 23 de junio de 2017

Semanas 20 — 23, 2017
819 presuntos*
Casos confirmados:
DENV¶: 0 casos
CHIKV: 0 casos
ZIKV: 10 casos
Acumulado en 2016
73,006 presuntos*

Casos confirmados de CHIKV, DENV, y ZIKA, 2016 — 2017

Casos confirmados:
¶

DENV : 174 casos
CHIKV: 182 casos
ZIKV: 39,067 casos
Flavivirus: 593 casos†
Acumulados de ZIKV,
2016 – 2017
40,357 casos confirmados
3,833 mujeres
embarazadas

Source:
https://www.salud.gov.pr/EstadisticasRegistros-yPublicaciones/Informes%20Arbovirales/Rep
orte%20ArboV%20semana%2011-2017.pdf

Semana 23 (4 al 10 de junio de 2017)
Casos sospechosos de ArboV,* 2016 — 2017

Resumen

Casos confirmados de ZIKA por grupo de edad, sexo, y estatus de
embarazo, 2016 – 2017

1,919 (50%) sintomáticos
1,921 (50%) asintomáticos
421 (<1%) hospitalizados
5 fallecidos\\

Otros hallazgos
70 casos de síndrome de
Guillain–Barré (GBS)§
53 casos de Zika
17 casos de flavivirus
2 fallecidos asociados con
GBS
42 casos con defectos
congénitos**

Notas:
Casos confirmados incluyen casos confirmados y probables según la definición de CSTE.
* Casos sospechosos reportados a los sistemas de vigilancia pasivas de chikungunya (PCSS), dengue (PDSS), o Zika (PZSS).
† Casos con muestras positivas a IgM de ZIKV e IgM de DENV.
‡ Muestras sometidas al PCSS, PDSS, o PZSS son analizadas para los virus de chikungunya, dengue, y Zika.
§ Incluye casos de GBS confirmados y sospechosos.
¶ La mayoría de los casos de DENV durante 2016 son subtipo 2 (DENV-2).
\\ Indica que hubo una prueba positiva de Zika; no determina que sea la causa de muerte. Fallecidos no incluyen
casos asociados con GBS.
**Anomalías del cerebro con o sin microcefalia, defectos del tubo neural y otras malformaciones tempranas del cerebro,
defectos estructurales y posteriores de los ojos.

Zika Response, Laboratory Capacity,
Puerto Rico 2016
• What was needed?
• Sufficient capacity to
• Test Zika samples
• From 50 to 2000 tests per week
• Track testing, results, and reporting
• Trained laboratory and support staff
• Sufficient laboratory supplies
• PCR & IgM kits

Casos confirmados (n = 16) de CHIKV, semanas 20–27

Puerto Rico: Zika in Pregnancy
2016-2017

‡

Casos confirmados (N=18) de ZIKV, Semanas 47-2

Casos confirmados (n = 19) de DENV, semanas 20–27

• Confirmed Cases: 40,357 à ~200,000 infected
• Pregnant Women: 3,833
• 1,919 (50% ) Symptomatic à ~9,500 infected
• 1,921 (50%) Asymptomatic à ~20% detected

* Casos reportados al sistema de vigilancia de chikungunya (PCSS), dengue (PDSS), o Zika (PZSS).

Casos confirmados (n = 4,986)† de ZIKV, 2015-semana 27, 2016

• Guillain-Barré Cases: 70 (53 confirmed Zika, 17
flavivirus)
• 2 deaths

• Congenital Defects
• 42 cases

‡

‡

* Casos reportados al sistema de vigilancia de chikungunya (PCSS), dengue (PDSS), o Zika (PZSS).

† Hubo 596 casos reportados al sistema de vigilancia con municipio desconocido.

‡ Este informe incluye casos identificados por una facilidad en Ponce participando en un sistema de vigilancia aumentada (SEDSS).

Zika Response: Protection of Blood Supply
Blood Donors Surveillance for Zika,
Puerto Rico, 2016
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Source: CDC, MMWR, 2016

Public Health Response to Zika,
Puerto Rico, 2016
• Monitoring of Zika
• Establishing Laboratory capacity
• Need to surge capacity to >2,000 tests per week

• Monitoring all Zika-positive pregnant women
• Monitoring microcephaly & other birth defects
• Track Guillain-Barré syndrome cases

• Implement Risk Reduction Strategies
• Community Engagement

• Establish a Vector Control Program

Zika Community Education: Puerto Rico, 2016
• Need to convey message of
urgency about Zika and
particularly for pregnant women
• How to be protected against
mosquito bites?
• CDC Zika kits
• Clothing with long sleeves and pants
• Screens in all doors and windows in
the home
• Use of air-conditioning to sleep
• Remove mosquito breeding sources

Zika Community Education: Puerto Rico, 2016
Challenges
• CDC Zika kits
• Condom use
• Permethrin resistance

• Cost of screens in households
and air conditioning
• Public Perception
• Is there a problem with Zika?
• Zika is mostly a silent epidemic
with 80% asymptomatic

• Impact on Tourism & Economy

Public Health Response to Zika,
Puerto Rico, 2016
• Monitoring of Zika
•
•
•
•

Establishing Laboratory capacity
Monitoring all Zika-positive pregnant women
Monitoring microcephaly & other birth defects
Track Guillain-Barré syndrome cases

• Implement Risk Reduction Strategies
• Community Engagement

• Establish a Vector Control Program

Impact on Tourism and the Economy
4/11/2017

Major League Baseball Cancels Series In Puerto Rico Due To Zika Concerns : The Two-Way : NPR
ǾŇ ǺİŘ ŇǾẄ
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SOURCE:
http://www.npr.org/sections/thetwoway/2016/05/07/477147993/majorleague-baseball-cancels-series-inpuerto-rico-due-to-zika-concerns

An aerial view of the Hiram Bithorn Stadium as Puerto Rico plays Dominican Republic at the Caribbean Series baseball
tournament in San Juan, Puerto Rico in February.
Ricardo Arduengo/AP

Major League Baseball says it is moving a two-game series later this month from

From Monitoring and Containment to
Prevention: Countermeasures

Zika Countermeasures:
Research and Development
• Research on biology of Zika infection
• Vaccine development
• Therapeutics
• Diagnostics
• Product development
• Novel Vector Control Strategies

7/8/17
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Rubella infection During Pregnancy
causes Congenital Rubella Syndrome
• Rubella
• A very mild disease in adults
• First human infection to be
recognized as a teratogen
• Congenital Rubella Syndrome
• Triad of:
• Sensorineural Deafness
• Congenital Heart Disease
• Cataracts
Source: https://www.mja.com.au/journal/2002/177/11/greggs-congenital-rubellapatients-60-years-later

Dr. Norman McAlister Gregg
1892-1966

Congenital Rubella Syndrome
Clinical Findings
• Newborn disease
•
•
•
•
•
•

•
•
•
•
•

Meningo-encephalitis
Jaundice
Purpura
Thrombocytopenia
Hepatosplenomegaly
Low birth weight

Microcephaly
Glaucoma
Cataracts
Pigmentary retinopathy
Congenital Heart Disease
• PDA
• Pulmonic Stenosis

• Radioluscent bone disease

Source: https://www.cdc.gov/rubella/about/photos.html#

Rubella Elimination: From 1963 to 2016

http://www.paho.org/hq/index.php?option=com_content&view=article
&id=12528%3Aregion-americas-declared-free-measles

Source:JAMA. 1999;281(6):561-562. doi:10.1001/jama.281.6.561

Congenital Rubella Syndrome Elimination,
United States, 2005
280

MMWR

March 25, 2005

FIGURE. Number of reported cases of rubella and congenital rubella syndrome (CRS),
by year, and chronology of rubella vaccination recommendations by the Advisory
Committee on Immunization Practices — United States, 1966–2004
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* 1969 — First official recommendations are published for the use of rubella vaccine. Vaccination is
recommended for children aged 1 year to puberty.
†
1978 — Recommendations for vaccination are expanded to include adolescents and certain adults,
particularly females. Vaccination is recommended for adolescent or adult females and males in
populations in colleges, certain places of employment (e.g., hospitals), and military bases.
§
1981 — Recommendations place increased emphasis on vaccination of susceptible persons in
training and educational settings (e.g., universities or colleges) and military settings, and vaccination
of workers in health-care–settings.
¶
1984 — Recommendations are published for vaccination of workers in daycare centers, schools,
colleges, companies, government offices, and industrial sites. Providers are encouraged to conduct
prenatal testing and postpartum vaccination of susceptible women. Recommendations for vaccination

Source: MMWR. March 25, 2005 / Vol. 54 / No. 11

During 1969–1977, an estimated 80
million doses of live, attenuated rubella
virus vaccines were distributed in the
United States. By 1977, reported vaccination levels were approximately 60% for
children aged 1–4 years, 71% for those
aged 5–9 years, and 64% for those aged
10–14 years (8). The number of reported
rubella cases declined 78%, from 57,686
cases in 1969 to 12,491 cases in 1976. As
anticipated, the greatest decreases in
rubella occurred among persons aged <15
years; however, incidence declined in all
age groups, including adults. This decrease
in rubella also resulted in a decline in the
number of reported CRS cases, from 68
cases reported in 1970 to 23 reported in
1976 (9).
The total number of rubella cases
continued to decline overall during the
late 1970s; however a resurgence of
rubella occurred among older adolescents and young adults, with outbreaks
occurring among students in high
schools, colleges, universities, and

Rubella Elimination, The Americas,
1967 -1999

Source: https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4946a3.htm

Rubella Elimination, Americas Region, 2015

Approaches to Zika Elimination

Zika Vaccine :
Research and Development
• Vaccines
• Zika Purified Inactivated Virus (ZPIV)
• Inactivated Zika virus with a Japanese encephalitis protein shell

• Moderna Zika Vaccine
• lipid nanoparticle (LNP) encapsulated modified mRNA vaccine encoding wild-type or
variant ZIKV structural gene

• GeoVax & UGA
• VLPs—virus-like particles—mimic a live virus but do not contain genetic material; they
cannot replicate or cause infection, yet they elicit a strong immune response in the cells
of the person being vaccinated.

• Others

Key Attributes of Candidate Zika Vaccines
• Highly effective > 90% efficacy
• Prevent infection during pregnancy
• Have the potential to control and eliminate Zika

Experience with Dengue Vaccine
The

n e w e ng l a n d j o u r na l

of

m e dic i n e

EFFICACY BY SEROTYPE:
Table 3. Serotype-Specific Vaccine Efficacy.
Variable

Vaccine Group
Cases

Person-Yr
at Risk
no.

Incidence Density
(95% CI)

Vaccine Efficacy
(95% CI)

Control Group
Cases

no./100 person-yr

Person-Yr
at Risk
no.

Incidence Density
(95% CI)
no./100 person-yr

%

Modified per-protocol analysis*
Serotype 1

66

12,478

0.5 (0.4–0.7)

66

6,196

1.1 (0.8–1.4)

50.3 (29.1–65.2)

Serotype 2

58

12,495

0.5 (0.4–0.6)

50

6,219

0.8 (0.6–1.1)

42.3 (14.0–61.1)

Serotype 3

43

12,514

0.3 (0.2–0.5)

82

6,213

1.3 (1.1–1.6)

74.0 (61.9–82.4)

Serotype 4

18

12,522

0.1 (0.1–0.2)

40

6,206

0.6 (0.5–0.9)

77.7 (60.2–88.0)

Unknown

6

12,540

<0.1 (0.0–0.1)

3

6,268

<0.1 (0.0–0.1)

0.0 (−517.8–78.6)

Intention-to-treat analysis
Serotype 1

99

27,016

0.4 (0.3–0.4)

109

13,434

0.8 (0.7–1.0)

54.8 (40.2–65.9)

Serotype 2

84

27,035

0.3 (0.2–0.4)

84

13,461

0.6 (0.5–0.8)

50.2 (31.8–63.6)

Serotype 3

55

27,060

0.2 (0.2. 0.3)

106

13,459

0.8 (0.6–1.0)

74.2 (63.9–81.7)

Serotype 4

32

27,063

0.1 (0.1–0.2)

83

13,442

0.6 (0.5–0.8)

80.9 (70.9–87.7)

Unknown

15

27,079

<0.1 (0.0–0.1)

14

13,514

0.1 (0.1–0.2)

46.5 (−19.6–75.9)

* The modified per-protocol analysis was performed at least 28 days after the third injection in all participants who had received three doses,
regardless of protocol deviations.

than in those with a seronegative status (83.7%
vs. 43.2%). Differences in efficacy according to
country are probably explained by differences in
baseline antibody levels and in serotype circulation.23

line was 43.2%, which was not significant in
comparison with placebo but was similar to that
in the Asian study (35.5%). Moreover, the vaccine’s safety profile showed no clinically significant difference according to serostatus during

RANGES:
42.3% TO 77.7%
50.2% TO 80.9%

Aedes Aegypti elimination in the Americas
FRED SOPER (1893 – 1977)

• Aedes aegypti have
been eliminated in the
Americas at least three
times, even before
availability of DDT

Lead elimination of Aedes
aegypti in the Americas
during the first half of the
20th Century. Many of his
approaches in vector
control are used today.
Hawaii is planning to
eliminate Aedes aegypti

Source: Wikipedia, 2017
March 2017

Zika Response: Vector Control,
Puerto Rico, 2016- 2017
• There is a need to address vector control as a strategy to reduce
transmission of Zika, dengue, and chikungunya
• Strategies should include:
•
•
•
•

Source reduction
Integrated control management
Novel approaches
All based on strong and well organized community engagement

Screwworm elimination in the Americas, 2016

Source:
https://www.ars.usda.gov
/oc/timeline/worm/

Sterile Insect Techniques (SIT)
for targeted mosquito elimination
Boy meets

girl

-------> no offspring

X

+
Types of SIT
Irradiation

-> random DNA changes

->

Dominant Lethal Mutations

Genetic
Engineering -> engineered DNA changes -> Dominant Lethal Mutations
Wolbachia

-> Bacterial Infection

-> Cytoplasmic Incompatibility

*

Key Points
• Zika is one of many emerging diseases the world would face in this
century.
• Preparedness for emerging infections must be a priority
• There are lessons to be learned from Zika emergence and from
Rubella elimination
• Control and elimination of Zika to prevent Congenital Zika Syndrome
is a complex proposition that would require multiple strategies

Zika: The Road Ahead
• Zika Emergence is a call to:
• Strengthen public health infrastructure at the local, state, national
and global levels
• Expand and strengthen collaboration between all sectors of
community life including inserting public health in social media
• Connect and speed up basic science, vaccine and product
development and its translation to public health practice

Zika: A Reflexion
• It was once said that the moral test of government
is how that government treats those who are in the
dawn of life, the children; those who are in the
twilight of life, the elderly; and those who are in
the shadows of life, the sick, the needy and the
handicapped.
• https://www.brainyquote.com/quotes/quotes/h/huberthhu163688.html

Thank you!
!Gracias!
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