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Abstract.

Rural communities from Latin America are particularly susceptible to develop serious outbreaks of in-

fectious diseases. Inadequate diagnosis and poor health infrastructure jeopardize proper contact tracing and other
actions to reduce the impact of COVID-19 in the region. We herein describe the preliminary data of our ongoing fieldwork
of massive testing among nonhospitalized rural population in Manabi Province of the coastal region of Ecuador. A total of
1,479 people from six different rural communities were tested for SARS-CoV-2 by RT-gPCR following the CDC protocol;
350 individuals tested positive, resulting in an overall attack rate of 23.7% for SARS-CoV-2 infection. This ultrahigh
prevalence must urge to the public health authorities from Ecuador to take immediate actions to counteract this dramatic
scenario in Manabi Province and to improve SARS-CoV-2 testing countrywide.

Ecuador is one of the most affected countries in terms of
COVID-19-related deaths worldwide, ranking third in the
world for excess mortality, with more than 166 excess deaths
per 100,000 habitants.” Recent official data reported at least
116,360 RT-gPCR-confirmed COVID-19 cases and 6,724
officially registered deaths, although these numbers are
probably far from the true reality.?

SARS-CoV-2 molecular diagnostic laboratories from the
National Institute of Public Health Research (INSPI) are only
located at the three biggest urban areas in Ecuador: Guaya-
quil, Quito, and Cuenca. So far, Ecuador has very limited
SARS-CoV-2 RT-PCR testing capacities, ranging 84th in the
world in terms of test per million people, processing around
3,000 samples per day with positive testing rates (PTR%)
more than 40%, clearly above the WHO’s recommendations.

SARS-CoV-2 molecular diagnosis is even less accessible
for rural communities far away from the INSPI network of
laboratories. For instance, Manabi Province is mainly rural,
with 1,562,079 inhabitants and with 19,427 km? of land. This
region is the third most populated and fourth in size among the
24 provinces of Ecuador. Moreover, Manabi was the world-
wide epicenter of the most lethal earthquake in 2016, killing
more than 605 people and causing severe damage in road
infrastructure, hospitals, and medical healthcare facilities, still
under reconstruction. By the time this study was carried out,
there was no SARS-CoV-2 diagnostic laboratory operating in
the whole province, and all the samples collected at Ministry of
Health (MoH) facilities were sent to the INSPI laboratory at
Guayaquil city involving at least a day road trip.

According to official data from the MoH, 17,509 people
(1.1% of total population) were tested in Manabi Province
since the beginning of the COVID-19 pandemic. A total of
8,414 people were positive for SARS-CoV-2, resulting in an
extremely high PTR of 48%. This scenario makes it really
difficult to implement a successful COVID-19 surveillance
strategy. Moreover, 898 deaths associated to COVID-19 were
already confirmed, whereas more than 2,800 excessive
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deaths have been reported for this province since the begin-
ning of the COVID-19 pandemic.®

Although MoH SARS-CoV-2 sampling was mainly focused
on symptomatic patients attending hospital facilities at urban
locations in Manabi, high levels of SARS-CoV-2 community
transmission could not be ruled out at undeserved rural
communities. In this sense, a massive molecular testing
strategy using RT-gPCR for SARS-CoV-2 was deployed by
our university in coordination with local community leaders,
the MoH, and the regional government at rural communities on
the 22 cantons included in the province of Manabi, starting the
third week of August 2020.

Nasopharyngeal swabs were collected on 0.5 mL Tris-
EDTA (TE) pH 8 buffer for SARS-CoV-2 diagnosis by RT-PCR
following an adapted version of the CDC protocol by using
PureLink Viral RNA/DNA Mini Kit (Invitrogen, Walthan, MA) as
an alternate RNA extraction method and CFX96 BioRad
instrument.*='2 In brief, the CDC designed RT-qPCR FDA EUA
2019-nCoV CDC kit (IDT, Coralville, IA) is based on N1 and N2
probes to detect SARS-CoV-2 and RNase P as an RNA ex-
traction quality control.*® Also, negative controls (TE pH 8
buffer) were included as carryover contamination controls,
one for each set of RNA extractions, to guarantee that only true
positives were reported. Written consent was obtained for all
the individuals included on the surveillance. The study was
approved by “Comité de Etica para Investigacion en Seres
Humanos” from “Universidad de Las Américas.”

We herein present the preliminary data for the first stage of the
ongoing surveillance study including to date six cantons geo-
graphically distributed all over Manabi Province: EI Carmen
(North East), Chone (Mid North), Pedernales (North West), Por-
toviejo (Mid West), Bolivar (Mid East), and 24 de Mayo (South
West). Rural communities with high levels of poverty and with
reported cases of COVID-19 were included in the study, one per
canton. Within the community, we carried out a convenience
sampling where only one family member per household was in-
cluded on the testing.

We found COVID-19 outbreaks at all communities visited.
From the 1,479 people tested, 350 individuals were positive
for SARS-CoV-2, resulting in a prevalence of recent or active
infection of 23.7%. The attack rates varied from 12.7% at
canton 24 de Mayo to 34.9% at canton El Carmen (Table 1).
We did not report any deaths during our visits, but community
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TaBLE 1

SARS-CoV-2 positivity rate by RT-gPCR for the rural communities from the six cantons from Manabi Province included on this study

Canton Total number of individuals tested SARS-CoV-2-positive individuals Positivity rate (%)
El Carmen 146 51 34.9
Portoviejo 378 107 28.3
Pedernales 134 44 32.8
Chone 325 58 17.8
24 de Mayo 251 32 12.7
Bolivar 245 58 23.7

leaders described multiple deaths related to COVID-19, and
mild-to-moderate COVID-19 symptoms were also frequently
observed by our physicians.

Although we cannot completely rule out some potential bias
on our convenience sampling, we believe our data would
suggest a potential community transmission of SARS-CoV-2.
Further massive SARS-CoV-2 testing at rural communities in
Manabi is necessary to confirm this hypothesis and potentially
endorse a population lockdown. Although our researchers
have been supporting the implementation of the first SARS-
CoV-2 in Manabi Province (with funds from MoH, regional
government, and Germany Office of International Cooperation
for Development) since the end of August 2020, the testing
capacity to date, with less than 1,000 samples per week,
would not be enough for the entire province demands under
the described epidemiological scenario.

During a week of massive testing, our laboratory at Uni-
versidad de Las Americas was able to process the equivalent
of 8.5% of the total samples collected by the MoH during the
whole COVID-19 pandemic period at this province. We urge
the MoH to increase SARS-CoV-2 testing capacity at Manabi
Province. Moreover, we would potentially expect a similar
scenario at other rural communities all over Ecuador. So far,
MoH COVID-19 surveillance programs need to be dramati-
cally improved even more considering that, starting on Sep-
tember 14, 2020, the state of national emergency was revoked
and restrictions to mobility were lifted.
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