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We report an epidemiologic analysis of 4,210 cases of
infection with severe acute respiratory syndrome corona-
virus 2 and genetic analysis of 313 new near-complete
virus genomes in Panama during March 9—April 16, 2020.
Although containment measures reduced R and R, they
did not interrupt virus spread in the country.

Coronavirus disease (COVID-19), caused by se-
vere acute respiratory syndrome coronavirus 2
(SARS-CoV-2), was first reported in December 2019
in Wuhan, China (1,2). Of 223 million confirmed cases
worldwide, as of October 20, 2020, a total of 28% (>6
million) had been reported in Latin America. SARS-
CoV-2 was first reported in this region in Sao Paulo,
Brazil, on February 25, 2020 (3).

In Panama, the first confirmed COVID-19 case
was reported on March 9, 2020. Although Panama
rapidly implemented disease control strategies, it is
among the countries in Latin America with the high-
est cumulative rates of incidence and death (4). To
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elucidate the transmission and spread of SARS-CoV-2
in the region, we analyzed epidemiologic surveillance
data and newly generated genetic data from Panama.

The Study

To perform molecular detection of SARS-CoV-2, the
Panama Ministry of Health implemented a surveil-
lance program on January 20, 2020. The National
Committee on Bioethics of Research of Panama ap-
proved protocol EC-CNBI-202-04-46.

We evaluated the early transmission dynamics of
COVID-19in Panama for the first 62 days of the epidem-
ic (February 15-April 16, 2020) based on reported dates
of symptom onset. We estimated the daily growth rate,
doubling time, and basic (R ) and time-varying (R)) ef-
fective reproduction numbers. We performed genome
amplification and sequencing according to ARTIC Net-
work protocol (https://artic.network) for Illumina Se-
quencing (https://www.illumina.com) (5). Details of
epidemic parameters, sequencing, and genome analy-
sis are described in Appendix 2 (https://wwwnc.cdc.
gov/EID/article/27/2/20-3767-App2.pdf).

A total of 18,559 suspected cases of COVID-19 had
been investigated in Panama by April 16. Of these,
4,210 (22.7%) patients tested positive for SARS-CoV-2
infection by qualitative reverse transcription PCR.
The first confirmed case, on March 9, corresponded
to a patient who had arrived in Panama from Spain
on March 8 and had exhibited symptoms beginning
on March 6. The first case not related to travel was
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confirmed after the death on March 7 of a patient in
whom symptoms first appeared on February 22. Epi-
demiologic investigation showed that the date of on-
set of symptoms for the earliest local case related to
that fatal case dates back to February 15, 2020 (Figure
1). In most locally detected cases, patients had mild
disease symptoms (Appendix 2 Figure 1, panel A).

By April 16, a total of 341 patients had been hos-
pitalized (77 at time of diagnosis confirmation) and
116 had died (31 by time of diagnosis confirmation)
(Appendix 2 Figure 1, panels B, C). The highest pro-
portion of confirmed cases was observed in the 20-59
year age group (Appendix 2 Figure 2, panel A). A
higher proportion (55.3%) of patients tested were
female, but among those with positive results, 1.45
times more were male (Appendix 2 Figure 2, panel
B). A rapid growth rate of 0.13 cases/day (Appendix
2 Figure 3, panel A) and a short doubling time were
observed during the early stages of the epidemic;
doubling time increased over the study period (Ap-
pendix 2 Figure 3, panel B). We estimated an R for
SARS-CoV-2 in Panama of 2.22 (95% CI 2.08-2.37).

Panama was the 11th country in Latin America to
report SARS-CoV-2 and implemented epidemic control
strategies rapidly compared with other countries in the
region (Appendix 2 Figure 4). After the first confirmed
case (March 9), school closures were implemented
within 1 day, social distancing measures within 6 days,
and 24-hour stay-at-home curfew within 14 days. Over
the course of the next 17 days, R, dropped to 1.08 (95%
Cl 1.00-1.17) (Appendix 2 Table 1, Figure 3, panel C).
However, until April 16, Panama remained the country
in Central America with the highest proportional num-
ber of cases and fatalities (Appendix 2 Figure 5).

To determine the diversity of SARS-CoV-2 in Pan-
ama and Latin America, we generated SARS-CoV-2

Imported cases

Local cases

Schools’ closure

Night curfews
Restriction of movement

150 1

1201

oo <N

24-hour curfews

Vo]
o

2]
o

First PCR
confirmed

w
o

Symptom
onset

v

SARS-CoV-2 daily cases

o
f
n
h
/

Transmission of SARS-CoV-2 in Panama

genomes from 313 patients, representing 7.4% of the
total confirmed cases by April 16, 2020 (Appendix 2
Figure 6, panel A). We obtained complete genome cov-
erage for samples using reverse transcription PCR cy-
cle threshold values <25 (Appendix 2 Figure 6, panel B)
and found circulation of >10 virus lineages (Figure 2,
panel A; Appendix 2 Figure 7) (6). The most frequently
identified was A.2 (71.2%), followed by B.1 (16.7%) and
A.1 (3.5%), in contrast to other studies in Latin Amer-
ica, where B-like lineages largely predominate (7,8).
Lineages A.3, B, and B.1.5 were identified in 79 cases
detected early on in the epidemic, 11 (13.9%) of the
cases imported (Figure 2, panel A; Appendix 2 Figure
7). Lineage A.2 was found in 51 patients; 4 (7.8%) be-
longed to a cluster (Appendix 2 Table 2) from a school
outbreak associated with the first detected local case
and 9 (17.6%) were police officers (Figure 2, panel C).

Phylogenetic analysis identified 3 main virus lin-
eages (Figure 2). Lineage A.2.1/19B (n = 60; posterior
support = 0.69; C12815T) comprised 54.3% of the se-
quenced cases in the study (Appendix 2 Figure 8, panel
A); lineage B.1/20A (n = 15; posterior support = 0.97;
G26143A) and lineage A.3/19B (n = 12; posterior sup-
port = 1.00; C3177T, T26729C) was third. Molecular
clock estimates of the time to most recent common an-
cestor calculated from lineage A.2.1, made up just of
cases with local transmission, placed the median time
of mutation during February 19-March 9, 2020, just 2
weeks before the first COVID-19 case was confirmed,
and in line with the time of onset of symptoms of the
first case of local transmission (Figures 1, 2).

Central and western Panama had more diverse
lineage distributions (Figure 2, panel B). Those regions
encompass the capital and its surroundings, where
more than 50% of the national population lives and
the main international airport is located. Lineage A.2.1
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was found in all regions across the country with no
obvious spatial pattern; according to a global analysis
of SARS-CoV-2 lineages (https://cov-lineages.org),
this lineage is composed of sequences predominantly
from Panama. We also found that the spike glycopro-
tein variants D614 and G614 (9,10) were cocirculating
early in the epidemic among all the regions analyzed
and were comprised of multiple lineages (Appendix 2
Figure 8, panel B), but the G614 variant potentially as-
sociated with infectivity (9) was detected in only 18.8%
of the sequenced cases (Appendix 2 Figure 8, panel C).

Conclusions

Epidemiologic evidence suggested cryptic circulation
of SARS-CoV-2 in Panama with a probable introduc-
tion during early February. A high median trans-

614

mission potential of SARS-CoV-2 was estimated at
R, =222 (2.08-2.37), similar to estimates from China,
Brazil, and Europe (11-13). R, rapidly dropped to 1.08
after implementation of control strategies.

Phylogenetic analysis detected circulation of >10
virus lineages, although the number of detected lin-
eages could be underestimated because we did not se-
quence each positive case and there is a possibility of
uncommon undetected lineages due to sample bias.
Most of the lineages associated with imported cases
(A1, A3, B, B.1, B.2.1) were detected and transmis-
sion controlled through active contact tracing. How-
ever, we detected early transmission of the lineage
A.2.1/19B, which was introduced into the country >3
weeks before the first detected case. This lineage rap-
idly became widespread in Panama.
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We conjecture that efforts to identify early suspect-
ed cases, which focused mainly in symptomatic travel-
ers returning from China, precluded the opportunity
to detect earlier cases imported from Europe and the
United States, where the virus was already circulat-
ing at that time (11,14,15). Moreover, undetected early
transmission occurring before control measures were
implemented could help to explain the widespread
distribution of SARS-CoV-2 across Panama.

Our findings on growth rates and R, show that
mitigation measures undertaken shortly after the
first reported case in March helped to reduce virus
transmission. Measures such as active contact tracing
and isolation, social distancing, and quarantine tar-
geted to regions where active transmission clusters
are found will help to effectively control the spread of
SARS-CoV-2 in Panama.
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Appendix 2

Methods

Additional Details of COVID-19 Surveillance and Laboratory Diagnosis in Panama

The surveillance program for COVID-19 was implemented by the Panama Ministry of
Health (MoH) on January 20, 2020. Suspected cases were actively sought at international
airports using World Health Organization/Pan American Health Organization case definitions
and recommendations (1). In this first stage, suspected cases were defined by symptoms and
signs from influenza-like illness (ILI) and severe acute respiratory infections (SARI), as well as
patients coming into Panama from China. On March 4, the list of countries from which travellers
were monitored was expanded to include Italy, Iran, South Korea, and Japan. Travelers from
these countries, confirmed cases, and their contacts were isolated in home or hotel quarantine for
14 days. Clinical evaluation and temperature measurement were done every day; if symptoms
developed, nasopharyngeal or oropharyngeal swabs were taken by MoH and sent for laboratory
diagnosis. For confirmed cases, contact tracing was performed by MoH.

The Gorgas Memorial Institute for Health Studies (GMI) is the national reference
laboratory of Panama and is recognized as a World Health Organization National Influenza
Center (2). The National Laboratory Network for Surveillance of Respiratory Viruses collects
data from 16 sentinel sites through the national territory and 3 laboratories (Obaldia Hospital in
Chiriqui province for eastern Panama, Chicho Fabrega Hospital in Veraguas province for Central
Panama, and GMI in Panama City). The National COVID-19 Laboratory Network was built
from the National Laboratory Network for Surveillance of Respiratory Viruses, but after
increasing equipment capacity and training laboratory personnel intended to perform the
molecular diagnosis of SARS-CoV-2, this network was extended to include more public health

laboratories (from MoH as well as from the social security system and private hospitals).
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Through April 16, 12 laboratories were part of the network; this was expanded to >20

laboratories for molecular diagnosis around the country.

Nasopharyngeal and oropharyngeal samples were collected in 503CS01 nasopharyngeal
nylon swabs (Copan Diagnostics, https://www.fishersci.com) in 305C viral transport medium
(Copan Diagnostics) to preserve the integrity of the viral particles. The collected samples were
sent to GMI for laboratory confirmation beginning January 23 and to additional laboratories
from the National COVID-19 Laboratory network beginning March 16. Samples were sent with
a surveillance form with demographic, clinical, and contact tracing information (date of onset of
symptoms, description of symptoms, age, sex, district of residence, district of employment, travel
in or outside the country <15 days before symptom onset; if the person had contact with a

positive patient: name and phone number of that person were also recorded).

The processing of SARS-CoV-2 suspected samples was performed in a BSL-2 facility
with negative pressure. After viral inactivation, viral RNA was obtained by using QlAamp Viral
Mini kit (QIAGEN, https://www.qgiagen.com) according to the manufacturer's recommendations.
During January 23-February 16, for SARS-CoV-2 suspected cases, the presence of viral RNA
from coronavirus was detected using a generic reverse transcription PCR (RT-PCR) (3) and
Sanger sequencing of the fragment as confirmation. Charité Institute's SARS-CoV-2-specific
real time RT-PCR was implemented, using the E gene as screening and the RdRp gene of SARS-
CoV-2 as confirmation (4), by using the One-Step RT-PCR kit AgPath-ID (Applied Biosystems,
https://www.thermofisher.com) or the Invitrogen SuperScript 111 One-Step RT-gPCR
(ThermoFisher, https://www.thermofisher.com) and the ABI 7500 Fast computer platform v1.4.0
System (Applied Biosystems). The fluorescence was read at the annealing/extension step and the
threshold cycle (Ct) value for each PCR reaction was recorded. Samples with Ct values <40 were

considered positive.

Additional Information of Epidemiologic Investigation and Epidemic Parameters Estimation
Epidemiologic data on suspected cases and their contacts were recorded by physicians,
using a standardized epidemiologic form for surveillance of respiratory viruses, at the airport,
health facilities, or at home or hotel during quarantine, when nasopharyngeal and oropharyngeal
swabs were taken. Data entry was independently undertaken by GMI and the laboratories from

the National COVID-19 Laboratory network, and then checked by the National Department of
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Epidemiology of MoH to confirm the accuracy of the information. A dataset of daily incidence
based on the date of symptom onset was created, for samples reported through April 16 with the
dates of first onset of symptoms during February 15-April 14. Data on delay in notification of
patients was corrected by using the median of delay between onset of symptoms and report of
confirmed cases. After the epidemic curve correction was done, the first 61 days of COVID-19

epidemic in Panama, February 15-April 13, were analyzed.

General Description

Data on the demographics (age, sex, region) and clinical condition (ambulatory, for
asymptomatic, presymptomatic, or mildly symptomatic outpatient patients; hospitalized; or fatal)
of suspected patients were collected from MoH's respiratory virus surveillance sheet through the
COVID-19 surveillance laboratory network. Data were evaluated until April 13 to correct

reporting delay. We undertook several epidemiologic analyses.

We estimated the basic reproductive number (Ro) using the time series of confirmed cases
with likelihood-based estimation using a branching process, following Poisson likelihood
standards (5). A serial interval mean of 4.7 days, SD 2.9 was used for the estimation (6). The
time-variant effective reproductive number (R:) was estimated in a Bayesian framework because
the cumulative number of cases reached 25 as described elsewhere (6), serial interval with 95%
confidence intervals (95% Cl), using the EpiEstim package (https://cran.r-project.org)
implemented in R (5).

Epidemic Curve
The number of confirmed cases reported through April 15 reflects the number of cases

per day using the date of symptom onset reported by the patient to the clinician or, when
necessary, extrapolated from the date of sample receipt by GMI (6).

Transmission Dynamics

To analyze local transmission dynamics through April 13, imported cases were removed
from the epidemic curve. In addition, to avoid giving a false impression of decreasing
transmissibility by a potential delay in the appearance and detection of cases because of the
artificial drop in the epidemic curve from removing imported cases, the curve was corrected by

removing the last 4 days of observations in the epidemic curve.
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Daily Growth Rate and Doubling Time
The daily growth rate was estimated using the formula log(I) = r = t + b, where r is the

incidence based on dates of symptom onset, t is the length of time since onset, and b is the

intercept. The doubling time was calculated using Dt = @ in an interval of 7.7 days. The

growth rate with 95% confidence intervals was visualized using the Incidence package.

Basic Reproductive Number

Daily reported incidence based on dates of symptom onset was used to estimate Ro and
Rt. To estimate Ro, several methods were explored, using serial intervals reported elsewhere (6),
of mean 4.7 days, SD 2.9 days, according to gamma distribution (shape = 0.118, scale = 39.52).
Early Ro with likelihood-based estimation using a branching process follows Poisson likelihood
standards described elsewhere (5). Ro was estimated from data collected during February 28—

March 24, 2020, to avoid variation due to implementation of control strategies.

Effective Reproductive Number

We undertook approaches to estimate the time-varying effective reproductive number R;,
with a serial interval distribution described elsewhere (6), using a Bayesian framework. For this,
the Rt since the cumulative incidence reached 25 cases was obtained to reduce the coefficient of
variation to 0.2. After 25 cases, the final time range analyzed included 31 days (March 13-April
13). Rt with 95% confidence intervals (95% CI), was estimated every 7 days using the EpiEstim
package implemented in R (5).

SARS-CoV-2 Genomic Characterization

To genetically characterize the SARS-CoV-2 strains introduced in Panama, as well as to
analyze their distribution, samples were selected from areas where new cases were confirmed by
laboratory during March 8-April 16, taking into account the cumulative number of cases for
regions, as described elsewhere (7). In total, we selected 421 confirmed cases. Besides the
clinical, epidemiologic, and demographic data, the C: values of the diagnostic RT-qPCR were

also recorded (Appendix 2 Table 2).

Viral RNA extraction was performed and the RNA was transcribed to cDNA using the
reverse transcription protocol by using Invitrogen SuperScript I11 First-Strand Synthesis System
(ThermoFisher) with random hexamers and a pool of ARTIC reverse primers
(https://artic.network) set to 50 um. To amplify SARS-CoV-2-specific cDNA, a PCR reaction
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was done by using Invitrogen Platinum Taq HiFi (ThermoFisher) with ARTIC Network protocol
(8). PCR products were confirmed by agarose gel electrophoresis with evidence of a band of
~450bp.

Amplicons generated were pooled and prepared for Illumina sequencing with the Nextera
XT (https://www.illumina.com) library, according to the manufacturer’s standard protocol. All

samples were sequenced with MiSeq V2 (https://www.illumina.com) reagent kits for 500 cycles.

Bioinformatics Analysis

The reads obtained were filtered with a minimum quality score of Q30 and 120 bp length,
with Quasitools-hydra pipeline (https://github.com) (9) using the SARS-CoV-2 reference
sequence MN908947.3. Variants were determined using a consensus based on a predetermined
error rate of 0.0021, a minimum read depth of 10x, an allele count of 5, and a variant quality
score of Q30. The average coverage obtained was 92.9%, IQR 0.05.

Quality Control of Genome Consensus Sequences

A total of 365 PCR fragments were sequenced. To verify their quality for downstream
analysis a quality control step was included; briefly, consensus sequences were filtered according
to a genome coverage >75% and region-spanning nucleotide positions were masked with a
python script (https://github.com) used elsewhere (10). After these steps, a total of 313 sequences
were included in the phylogenetic analysis (Appendix 2 Figure 7). To maximize phylogenetic
signal and reduce masked regions for Bayesian analysis (Figure 2, panel A), only sequences with
>29,000 bp (~97% of coverage compared with MN908947.3 reference strain) were included
(133 sequences).

SARS-CoV-2 Global Dataset

The dataset used for Bayesian analysis was made up of 433 genomes from Brazil
previously described (7), and genomes retrieved from gisaid.org; of these, 41 genomes were
from the United States, 7 from Chile, 6 from Mexico, 3 from Argentina, 1 from Peru, 1 from
Canada, and 636 from countries outside of the Americas (Appendix 2 Table 3), corresponding to
a global subsampling of sequences including 1 genome per country per day (based on sampled
collection day). This global dataset was retrieved on April 24, 2020. We sequenced genomes

from Panama, Brazil, and from other parts of the world in the dataset used for this analysis.
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Phylogenetic Analysis of Panamanian SARS-CoV-2 Sequences

To perform the phylogenetic analysis, we adopted nomenclature described elsewhere
(11), which was based on the dynamics of propagation of the virus according to the country of
origin of the strain, with the objective of evaluating the lineage distribution in the country over
time (11). The pangoLEARN pipeline, version 2020-08-29 3 (https://github.com) was used to
assign lineage. To review the phylogenetic structure of SARS-CoV-2 virus in Panama, sequences
were aligned using mafft v7.445 (https://mafft.cbrc.jp) (12), a high speed multiple sequence
alignment program, and the maximum likelihood tree was inferred with IQTREE
(http://www.igtree.org) (13) using a substitution model (HKY + [4 gamma variation) suggested
previously (7,14-16) and visualized in FigTree 1.14 (http://tree.bio.ed.ac.uk) (Appendix 2 Figure
7).
Temporal Signal of SARS-CoV-2 in Panama

To explore the temporal signal of SARS-CoV-2 in Panama, a Bayesian coalescent
phylogeny was calculated using BEAST v.1.10.4 (https://beast.community) (17), using the same
substitution model as in the maximum likelihood analysis, under an uncorrelated lognormal
molecular clock, with a noninformative continuous-time Markov chain reference prior
distribution (18). The exponential population growth tree model was implemented as in previous
studies (14,15). The analysis was run for 250 million chains using BEAGLE v3
(https://github.com) (19) to enhance computational speed, writing to log every 25,000 chains.
Convergence of the MCMC chains was inspected using Tracer v.1.7.1 (https://beast.community)
(20). After removal of 10% burn-in, tree files were resampled using LogCombiner v.1.10.4
(https://beast.community) (17) to obtain a posterior sample of 1,000 dated phylogenetic trees.
Maximum clade credibility summary trees were generated using TreeAnnotator v.1.10.4
(https://beast.community) (65). Time of the most recent common ancestor was calculated for
each monophyletic lineage formed by sequenced with confirmed only local transmission from
the same posterior tree distribution. Sequence mutations were annotated using the pipeline

implemented in (16) and plotted with ggplot2 suite (https://rstudio.com) (21).
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Data and Materials Availability
Control Measures in Latin America

Reports from the World Health Organization and the Organisation for Economic Co-
operation and Development, and official communications from ministries of health were used to
obtain data on control and mitigation strategies at the country level to reconstruct a timeline
representing the strategies adopted by Latin American countries. Only if no official information

was found, were press articles from local newspapers consulted.
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Appendix 2 Table 1. Estimates of the reproductive humber (R;) over time.

Observations t_start t end Mean(R) Std(R) Quantile 0.025 (R) Quantile 0.975 (R) Dates
1 2 9 3.01 0.25 2.54 3.52 3/13/2020
2 3 10 2.59 0.20 2.22 2.99 3/14/2020
3 4 11 2.35 0.16 2.04 2.68 3/15/2020
4 5 12 2.24 0.14 1.97 2.53 3/16/2020
5 6 13 2.06 0.12 1.82 2.30 3/17/2020
6 7 14 1.84 0.11 1.64 2.05 3/18/2020
7 8 15 1.82 0.10 1.64 2.02 3/19/2020
8 9 16 1.84 0.09 1.67 2.02 3/20/2020
9 10 17 1.78 0.08 1.62 1.94 3/21/2020
10 11 18 161 0.07 1.47 1.76 3/22/2020
11 12 19 1.60 0.07 1.47 1.73 3/23/2020
12 13 20 1.49 0.06 1.37 1.62 3/24/2020
13 14 21 143 0.06 1.32 1.55 3/25/2020
14 15 22 1.32 0.05 1.22 143 3/26/2020
15 16 23 1.23 0.05 1.14 1.33 3/27/2020
16 17 24 111 0.05 1.02 1.20 3/28/2020
17 18 25 1.09 0.04 1.01 1.18 3/29/2020
18 19 26 1.14 0.04 1.05 1.23 3/30/2020
19 20 27 1.05 0.04 0.97 1.14 3/31/2020
20 21 28 1.08 0.04 1.00 1.17 4/1/2020
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Appendix 2 Table 2. Characteristic and demographic information of sequenced samples in the study.

Epi Age, GISAID Date symptom  Date results Epi Type of Exposition Lineage
Case week Sex vy Region ID Accession # onset received cluster Epiclusterlink exposition Epi link description autocolor

1 10 F 40 Panaméa Metro 328677 EPI_ISL_415152  2020-03-06 2020-03-09 1 travel imported travel Spain B.1.5
3 10 F 29 Panama Metro 328688 EPI_ISL_496603 2020-03-04 2020-03-09 2 travel imported travel USA A3
4 10 F 43 Panama Metro 328706 EPI_ISL_496604 2020-03-05 2020-03-09 4 travel imported travel Spain A2
5 9 M 64 Panama Norte 328709 EPI_ISL_496605 2020-02-28 2020-03-09 3 school local school NA A2
6 8 M 49 Panama Metro 328710 EPI_ISL_496606 2020-02-20 2020-03-09 3 school local unknown NA A2.1
7 8 F 58 Panama Metro 328719 EPI_ISL_496607 2020-02-22 2020-03-10 3 school local unknown NA A.2
8 10 F 35 Panama Metro 328721 EPI_ISL_496608 2020-03-09 2020-03-10 5 travel imported travel USA Al
9 8 F 57 Panama Norte 328723 EPI_ISL_496609 2020-02-17 2020-03-10 3 school local school NA A.2
11 11 M 60 San Miguelito 328726 EPI_ISL_496610 2020-03-08 2020-03-10 6 travel imported travel USA A3
12 10 M 61 Panaméa Metro 328733 EPI_ISL_496611 2020-03-07 2020-03-10 NA unknown imported travel USA Al
14 11 M 38 Panama Metro 328774 EPI_ISL_496612 2020-03-10 2020-03-10 4 travel local contact Travel A2.1
15 10 M 31 Panama Metro 328844 EPI_ISL_496613  2020-03-07 2020-03-11 NA unknown imported travel Spain B.1.5
16 11 F 28 Panaméa Metro 328848 EPI_ISL_496614  2020-03-08 2020-03-11 NA unknown imported travel Europe B.1
17 11 M 34 Panaméa Metro 328927 EPI_ISL_496615 2020-02-15 2020-03-11 1 travel imported travel Spain B.1
18 11 F 44 Panama Metro 328933 EPI_ISL_496616  2020-03-09 2020-03-11 6 travel imported travel Puerto Rico A3
19 9 F 37 San Miguelito 328941 EPI_ISL_496617 2020-02-27 2020-03-11 5 travel imported travel USA Al
20 10 M 43 San Miguelito 328944 EPI_ISL_496618 2020-03-04 2020-03-11 5 travel imported travel USA Al
23 11 F 70 Panama Metro 328971 EPI_ISL_496619  2020-03-09 2020-03-11 15 travel imported travel USA Al
24 11 M 41 Panama Norte 328972 EPI_ISL_496620 2020-03-08 2020-03-11 3 school local contact School Al
26 10 M 40 Panama Norte 328980 EPI_ISL_496621 2020-03-07 2020-03-11 3 school local contact School A.2
27 11 F 10 Panaméa Norte 328981 EPI_ISL_496622 2020-03-10 2020-03-11 7 travel imported travel France, Italy A2.1
30 11 M 42 Panama Este 329064 EPI_ISL_496623  2020-03-09 2020-03-12 8 police local police NA A2
32 11 M 42 Panama Metro 329108 EPI_ISL_496624  2020-03-10 2020-03-12 unknown imported travel Spain B.1.5
33 11 F 48 PanamaOeste 329117 EPI_ISL_496625 2020-03-08  2020-03-12 1 travel imported  travel SW?tggerén g B.1
35 11 F 38 Panaméa Metro 329198 EPI_ISL_496626  2020-03-08 2020-03-12 9 travel imported travel Germany B.1
36 10 F 13 Panama Metro 329230 EPI_ISL_496627  2020-03-05 2020-03-12 10 travel imported travel USA Al
40 11 F 44  Panama Metro 329377 EPI_ISL_496628 2020-03-13 2020-03-13 NA unknown local unknown NA B
42 11 F 45 Panama Oeste 329388 EPI_ISL_496629 2020-03-11 2020-03-13 1 travel local contact Travel B.1
44 11 F 60 Panaméa Norte 329446 EPI_ISL_496630 2020-03-12 2020-03-13 1 travel local contact Health A2.1
45 11 F 43 Col6n 329536 EPI_ISL_496631 2020-03-09 2020-03-14 26 local local contact Health A3
52 11 F 50 Panama Oeste 329546 EPI_ISL_496632 2020-03-12 2020-03-14 25 local local contact Health A.2
53 11 F 40 Panaméa Oeste 329547 EPI_ISL_496633 2020-03-13 2020-03-14 5 travel local contact Travel Al
55 11 M 63  Panamé Metro 329560 EPI_ISL_496634 2020-03-12 2020-03-14 10 travel imported travel USA Al
59 11 F 48 Panama Metro 329576 EPI_ISL_496635 2020-03-09 2020-03-15 NA unknown local school NA A.2
61 11 M 49  Panama Oeste 329593 EPI_ISL_496636 2020-03-13 2020-03-15 8 police local police NA A2
62 11 M 54  Panama Oeste 329628 EPI_ISL_496637 2020-03-11 2020-03-15 8 police local police NA A2
68 11 M 41  Panama Oeste 329653 EPI_ISL_496638 2020-03-10 2020-03-15 17 local local unknown NA A2.1
69 11 F 41 Panama Metro 329655 EPI_ISL_496639 2020-03-11 2020-03-15 NA unknown local school NA A2.1
70 11 M 48 Panaméa Metro 329667 EPI_ISL_496640 2020-03-14 2020-03-16 8 police local police NA A2
71 11 F 51 San Miguelito 329676 EPI_ISL_496641  2020-03-12 2020-03-16 8 police local police NA A2
73 10 F 34 Veraguas 329682 EPI_ISL_496642 2020-03-06 2020-03-16 14 local local unknown NA A2
74 11 M 36 Panama Oeste 329694 EPI_ISL_496643 2020-03-10 2020-03-16 20 local local unknown NA Al
75 12 M 48 Panama Metro 329700 EPI_ISL_496644  2020-03-16 2020-03-16 8 police local police NA A2
77 12 F 30 Panaméa Oeste 329718 EPI_ISL_496645 2020-03-15 2020-03-16 8 police local police NA A2
78 11 M 62 Panaméa Metro 329728 EPI_ISL_496646  2020-03-14 2020-03-16 NA unknown local unknown NA Al
80 11 M 54 Panama Metro 329734 EPI_ISL_496648 2020-03-14 2020-03-16 NA unknown imported travel USA B.1
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Epi Age, GISAID Date symptom  Date results Epi Type of Exposition Lineage
Case week Sex vy Region ID Accession # onset received cluster Epiclusterlink  exposition Epi link description  autocolor
82 11 M 45 Panama Metro 329752 EPI_ISL_496649  2020-03-14 2020-03-16 NA unknown local contact Health A2.1
88 11 F 28 San Miguelito 329844 EPI_ISL_496650 2020-03-12 2020-03-16 NA unknown local unknown NA A2
91 11 M 57 Panama Metro 329862 EPI_ISL_496651 2020-03-14 2020-03-16 23 travel local contact Travel B.1
92 11 F 29 Panaméa Norte 329868 EPI_ISL_496652 2020-03-13 2020-03-16 NA unknown local unknown NA A.2
93 10 M 45 Veraguas 329877 EPI_ISL_496653 2020-03-06 2020-03-16 18 local local unknown NA B.1
94 11 F 61 Veraguas 329879 EPI_ISL_496654  2020-03-14 2020-03-16 14 local local unknown NA A.2
95 10 M 34 Panama Metro 329893 EPI_ISL_496655 2020-03-09 2020-03-17 NA unknown local unknown NA A2.1
97 11 F 70  Panama Metro 329916 EPI_ISL_496656 2020-03-13 2020-03-17 NA unknown local unknown NA A21
112 12 M 66 Panama Oeste 330057 EPI_ISL_496657 2020-03-15 2020-03-17 NA unknown local unknown NA A2.1
116 11 M 55 Panama Metro 330089 EPI_ISL_496658 2020-03-13 2020-03-17 8 police local police NA A2
121 12 M 53 Panaméa Metro 330130 EPI_ISL_496659  2020-03-15 2020-03-17 2 travel local contact Health A2.1
129 11 M 42  Panama Oeste 330208 EPI_ISL_496660 2020-03-10 2020-03-18 NA unknown local unknown NA A2.1
134 11 M 52  Panama Metro 330286 EPI_ISL_496661 2020-03-09 2020-03-18 18 local local contact MP B.1
138 11 M 40 Panamé Norte 330339 EPI_ISL_496662 2020-03-09 2020-03-18 8 police local police NA B.1
157 11 M 30 Panama Oeste 330413 EPI_ISL_496663 2020-03-13 2020-03-18 NA unknown local police NA A2
163 11 M 40 Panaméa Oeste 330449 EPI_ISL_496664 2020-03-13 2020-03-18 NA unknown local unknown NA A.2
170 11 F 37 Panama Este 330490 EPI_ISL_496665 2020-03-19 2020-03-19 NA unknown local unknown NA A2
175 11 M 46 Coclé 330547 EPI_ISL_496666 2020-03-14 2020-03-19 NA unknown local police NA A2
176 11 M 37 Panama Oeste 330553 EPI_ISL_496667 2020-03-11 2020-03-19 20 local local unknown NA A21
177 12 M 14 Panaméa Metro 330558 EPI_ISL_496668 2020-03-18 2020-03-19 11 travel local contact Travel B.1
194 12 F 46 Coldn 330671 EPI_ISL_496669 2020-03-18 2020-03-19 26 local local contact Health A.3
197 11 M 63 Panama Metro 330722 EPI_ISL_496670 2020-03-13 2020-03-19 NA unknown local police NA A.2
202 11 M 46  Panaméa Oeste 330754 EPI_ISL_496671 2020-03-12 2020-03-19 NA unknown local unknown NA A21
207 11 F 53 Coldn 330771 EPI_ISL_496672 2020-03-12 2020-03-19 NA unknown local unknown NA A2.1
208 10 M 54 Panama Metro 330775 EPI_ISL_496673  2020-03-01 2020-03-19 NA unknown local unknown NA A3
211 12 F 49 Panaméa Norte 330779 EPI_ISL_496674 2020-03-18 2020-03-19 19 local local contact Health B.1
217 11 M 46  Panama Oeste 330795 EPI_ISL_496675 2020-03-14 2020-03-19 NA unknown local unknown NA B.1
223 11 M 41 Panaméa Metro 330817 EPI_ISL_496676  2020-03-10 2020-03-20 NA unknown local contact MP B.1
239 12 F 49 Panamé Norte 330961 EPI_ISL_496677 2020-03-19 2020-03-20 NA unknown local unknown NA A21
243 12 F 38 Panama Norte 331025 EPI_ISL_496678 2020-03-18 2020-03-20 NA unknown local unknown NA A2
245 12 F 59 Panama Metro 331050 EPI_ISL_496679  2020-03-19 2020-03-20 28 local local contact Health A2.1
251 12 M 46  Panama Oeste 331074 EPI_ISL_496680 2020-03-18 2020-03-20 NA unknown local contact Health A2.1
259 10 F 42  Panama Oeste 331186 EPI_ISL_496681 2020-03-06 2020-03-20 NA unknown local unknown NA A2.1
262 11 M 43 Panaméa Norte 331254 EPI_ISL_496682 2020-03-11 2020-03-20 NA unknown local unknown NA A2.1
270 12 F 10 Panaméa Metro 331336 EPI_ISL_496683 2020-03-20 2020-03-21 30 local local contact Travel B.1
291 12 F 2 Panama Este 331499 EPI_ISL_496684 2020-03-17 2020-03-21 NA unknown local contact Police A2.1
297 10 M 49 Panama Este 331516 EPI_ISL_496685 2020-03-21 2020-03-21 NA unknown local unknown NA A2.1
303 12 F 13 Panaméa Metro 331540 EPI_ISL_496686 2020-03-19 2020-03-22 NA unknown local unknown NA A2
311 12 M 34 Chiriqui 331578 EPI_ISL_496687 2020-03-19 2020-03-22 NA unknown local contact MP B.1
312 12 M 46 Chiriqui 331580 EPI_ISL_496688 2020-03-19 2020-03-22 NA unknown local contact MP B.1
314 12 F 64  Panam& Metro 331596 EPI_ISL_496689 2020-03-17 2020-03-22 NA unknown local unknown NA B.1
340 12 F 45 Panama Metro 331701 EPI_ISL_496690 2020-03-18 2020-03-22 NA unknown local unknown NA A2.1
344 12 F 95 Panama Metro 331715 EPI_ISL_496691 2020-03-20 2020-03-22 NA unknown local unknown NA A.2
366 12 F 15 Panaméa Metro 331789 EPI_ISL_496692 2020-03-21 2020-03-23 NA unknown local unknown NA A21
371 10 M 48 Panama Este 331797 EPI_ISL_496693 2020-03-20 2020-03-23 NA unknown local unknown NA A2
379 12 M 49 Panama Norte 331836 EPI_ISL_496694 2020-03-18 2020-03-23 NA unknown local unknown NA A2.1
380 12 M 30 Panama Oeste 331837 EPI_ISL_496695 2020-03-19 2020-03-23 NA unknown local contact MP B.1
387 12 M 55 San Miguelito 331872 EPIL_ISL_496696 2020-03-16 2020-03-23 NA unknown local unknown NA A3
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Epi Age, GISAID Date symptom  Date results Epi Type of Exposition Lineage

Case week Sex vy Region ID Accession # onset received cluster Epiclusterlink  exposition Epi link description  autocolor
391 12 F 29 Panama Este 331920 EPI_ISL_496697 2020-03-21 2020-03-23 NA unknown local unknown NA A2.1
395 12 F 58 Panama Oeste 331943 EPI_ISL_496698 2020-03-20 2020-03-23 NA unknown local unknown NA A21
397 12 M 53 Panama Metro 331954 EPI_ISL_496699  2020-03-20 2020-03-23 NA unknown local unknown NA A.2
405 13 F 17 Panama Metro 331997 EPI_ISL_496700 2020-03-22 2020-03-23 NA unknown local unknown NA A2.1
407 12 M 86 San Miguelito 332013 EPI_ISL_496701  2020-03-19 2020-03-23 NA unknown local unknown NA A21
410 12 M 40 Panama Metro 332033 EPI_ISL_496702 2020-03-20 2020-03-23 NA unknown local unknown NA B.1.5
422 13 M 52 Panama Metro 332089 EPI_ISL_496703 2020-03-22 2020-03-23 NA unknown local unknown NA A2.1
438 12 M 15 Panama Norte 332231 EPI_ISL_496704 2020-03-18 2020-03-23 NA unknown local unknown NA A.2.1
442 11 M 31 Coclé 332238 EPI_ISL_496705 2020-03-14 2020-03-23 NA unknown local unknown NA A2.1
445 13 M 49 Guna Yala 332252 EPI_ISL_496706 2020-03-23 2020-03-24 NA unknown local unknown NA A3
446 12 M 73  Panama Metro 332254 EPI_ISL_496707 2020-03-16 2020-03-24 NA unknown local unknown NA B.1
456 12 F 46 Panama Norte 332298 EPI_ISL_496708 2020-03-20 2020-03-24 NA unknown local unknown NA A2.1
459 13 M 46 Panaméa Oeste 332311 EPI_ISL_496709 2020-03-22 2020-03-24 NA unknown local unknown NA A2.1
472 13 F 60 Panama Metro 332352 EPI_ISL_496710 2020-03-23 2020-03-24 NA unknown local unknown NA A2.1
481 12 M 40 Panama Metro 332389 EPI_ISL_496711 2020-03-19 2020-03-24 NA unknown local unknown NA A2.1
500 12 M 60 Panama Metro 332469 EPI_ISL_496712  2020-03-22 2020-03-24 NA unknown local unknown NA A2.1
511 13 M 55 Panama Oeste 332513 EPI_ISL_496713 2020-03-23 2020-03-24 NA unknown local unknown NA A21
524 12 F 60 Panama Metro 332575 EPI_ISL_496714  2020-03-17 2020-03-24 NA unknown local unknown NA A2.1
534 13 M 25 Chiriqui 332629 EPI_ISL_496715 2020-03-24 2020-03-24 NA unknown local police NA B.1
549 13 M 39 Panama Metro 332688 EPI_ISL_496716 2020-03-23 2020-03-25 NA unknown local unknown NA A21
551 13 F 70 Panama Metro 332692 EPI_ISL_496717 2020-03-23 2020-03-25 NA unknown local unknown NA A2.1
554 12 F 39 Panama Este 332702 EPI_ISL_496718 2020-03-15 2020-03-25 NA unknown local unknown NA A2.1
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