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Severe Acute Respiratory Syndrome
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Adults in a Tropical City of the
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Much Closer to Herd Immunity Than
Developed Countries?
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A serological survey was carried out in Monteria (500 000 pop-
ulation), a mid-size city in Colombia. An overall prevalence
of 55.3% (95% confidence interval, 52.5%-57.8%) was found
among a sample of 1.368 people randomly selected from the
population. Test positivity was related to economic characteris-
tics with the highest prevalence found in the most impoverished
areas, representing 83.8% of the city’s population. We found a
prevalence that might be associated with some important level
of population immunity.
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Colombia (503 million inhabitants) identified its first case of
coronavirus disease 2019 ([COVID-19] severe acute respiratory
syndrome coronavirus 2 [SARS-CoV-2] infection) on March 2,
2020, and by October 14, 2020 it had reported 930 159 cases
(incidence, 17 539 per 100 000 people) and 28 306 deaths (mor-
tality, 5339 per 100 000 people), with variations for incidence
and mortality by department and region [1]. Monteria is a
medium-size city (~500 000 people) in the Caribbean region,
with a high proportion of the population living in poverty
(~80%). Local SARS-CoV-2 circulation was first detected on
March 15, 2020, and by October 14, 2020 it had reported 25 208
cases and 1585 deaths (incidence rate, 13 776 per 100 000
people; mortality rate, 15 258 per 100 000 people) (Figure 1).

Received 28 September 2020; editorial decision 31 October 2020; accepted 5 November 2020.
Correspondence: Salim Mattar, PhD, Universidad de Cérdoba, Instituto de Investigaciones
Bioldgicas del Trépico, Cordoba, Colombia (smattar@correo.unicordoba.edu.co).

Open Forum Infectious Diseases®2020

Published by Oxford University Press on behalf of Infectious Diseases Society of America 2020.
This work is written by (a) US Government employee(s) and is in the public domain in the US. This
Open Access article contains public sector information licensed under the Open Government
Licence v3.0 (http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/).
DOI: 10.1093/0fid/ofaab50

BA1DSA

Infectious Diseases Society of America hiv medicine association

Seroprevalence studies are essential because they allow
a more reliable estimation of the population infected after
COVID-19 epidemics and estimate the likelihood of a second
peak of transmission [2]. Colombia, according to the website
https://serotracker.com/data, has no reported seroprevalence
studies of SARS-CoV-2.

METHODS

This study aimed to estimate the prevalence of SARS-CoV-2
past infections in Monteria. A population-based serological
study was carried out over a random sample (n = 1368) of the
population selected from all city areas. The neighborhood pop-
ulation size weighted the sample. The steps to select the sample
were as follows: (1) blocks of houses were randomly selected
from every neighborhood (10 neighborhoods); (2) a list of
houses in every selected block was developed, identifying every
house with a particular number; and (3) house-to-house visits
were made in the city’s neighborhoods, taking the even num-
bers. Adjoining houses were not visited. No attempt was made
to identify whether participants had antecedents of suspected
or confirmed COVID-19 infection or disease, nor whether they
had been a contact of the confirmed case(s). The number of
samples taken by neighborhoods fluctuated between 55 and
428. The blood samples were taken by health staff trained
for epidemiological fieldwork. Once the blood samples were
obtained, the tubes were sent to the University of Cordoba labo-
ratory, where they were centrifuged. The enzyme-linked immu-
nosorbent assay (ELISA) test was carried out by microbiologists
who are experts in this type of test.

Sera were analyzed using INgezim COVID 19 DR test
(Ingenasa; Eurofins, Madrid, Spain), a dual recognition
ELISA detecting semiquantitatively total SARS-CoV-2 virus
N-protein-specific antibodies (immunoglobulin [Ig]G, IgM,
and IgA). The assay was previously validated by both the man-
ufacturer and us [3], with a 90%-93% sensitivity and specificity
0f 91%-99% (Table 1).

Patient Consent Statement

The research committee of the Institute of Tropical Biological
Research of the University of Cordoba approved the ethics pro-
tocol, and informed consent was obtained from all patients.
Patients were registered using an anonymous numeric code.
The study incorporated procedures, management, and con-
servation of samples, and technical-administrative procedures
for health research required by resolution 8430 of the Ministry
of Health of Colombia, in 1993 and declaration of Helsinki for
ethical and medical research in human subjects. The study was
considered as minimal risk.

BRIEF REPORT « OFID « 1


mailto:smattar@correo.unicordoba.edu.co?subject=
http://orcid.org/0000-0003-0526-4630
https://serotracker.com/data

800 14000
Sampling

700 periggh v 12000
600 10000
500

8000
400

6000
300
200 4000
100 2000

0 - il T

19/03/2020 19/04/2020 19/05/2020 19/06/2020 19/07/2020 19/08/2020

mmmm Cumulative cases

Figure 1.

s Daily cases

Average 7 days

RESULTS

From 1368 people (male n = 577, n = female 791), we found an
overall prevalence of 55.3% (95% confidence interval [CI], 52.5-
57.8), with the most massive prevalence among people between
20 to 60 years old (53.9%; 95% CI, 49.4%-58.3%). Prevalence
varied by neighborhood, from 11.5% to 75% (Table 2). Three
neighborhoods had prevalence above the average (75%, 70.9%,
and 57.1%), and all of them were placed in disadvantaged areas
of the city. People living in rural areas had a prevalence under
the city average (46.8%; 95% CI, 38.6-68.5) (Table 2). There
were no differences by sex: males had 57.2% of seroprevalence
(95% CI, 53.1%-61.3%), and females had 54.4% of seropreva-
lence (95% CI, 50.8%-58.0%).

The present work is the first serological study reported from
Colombia, where SARS-CoV-2 has been circulating for more
than 7 months. It yields a similar proportion of infection
than the study conducted by Del Brutto et al [4] in Atahualpa
(Ecuador), a small rural population, where they found a prev-
alence of 44%. It is remarkable that these Latin American re-
sults are higher than those reported from European cities [5, 6]
and China [7], where positivity to serological tests ranged from
0.9% to 13%, suggesting a lower attack rate in the population.

Monterias high prevalence suggests that there are many
people entirely or partially immune to SARS-CoV-2, resulting in
some level of population protection against the second wave of
infection. During the first wave, Monteria detected 12 226 cases
and 709 deaths, and the local hospital nearby could collapse.
However, if 55% of the population is already nonsusceptible,
the second wave may not occur because the level of population
immunity to reach protection against COVID-19 outbreaks is
approximately 65% [2].

Low adherence to quarantine recommendation is one of the
main reasons behind this unexpected high prevalence. It is not
surprising if the socioeconomic conditions of Monteria’s pop-
ulation are reviewed. Employment in the informal sector is as
high as 60% in the whole city but may be 83.8% in some areas,

which forces people to remain on the streets struggling to gain
enough to pay for the everyday food and shelter.

DISCUSSION

This study may help to clarify the true magnitude of COVID-
19 mortality in Monteria. Currently, the city has reported 709
deaths, which amount to a case-fatality rate (CFR) of 5.7%,
2 times the national average CFR. However, if our results are
valid, the true CFR would be 0.26% because ~275 000 people
would have been infected in Monteria during the first peak of
transmission.

The study also has some limitations. First, the recombinant
antigen N was used for laboratory testing, which has excellent
sensitivity; however, recombinant antigens are not usually spe-
cific (3). Although we indeed have a large circulation of SARS-
CoV-2, other coronaviruses that could have cross-reactions
with the N antigen cannot be ruled out (3). Moreover, cross-
reactions with arboviruses and SARS-CoV-2 were recently re-
ported [3, 8, 9], and Monteria is an endemic region for dengue,
Zika, and Chikungunya. Therefore, false positives could also
be possible. In addition, the ELISA used by us detects total
gamma globulins (IgM, IgG, IgA), and it is believed that IgA
produces false positives [10]. Second, no information about
antecedents of COVID-19 nor contact-confirmed cases was
collected from participants, which precluded us from analyzing
the performance of the test by the presence or absence of clin-
ical symptoms.

The main strength of this study is that it shows, for the first
time, the prevalence of SARS-CoV-2 in a small capital city of
Colombia using a randomly selected sample. It allows us to ex-
trapolate the sample results to the city’s whole population and
contribute epidemiological elements for decision making by
municipal public health authorities. Vaccination strategies are
already being discussed in Colombia, but a high prevalence of
natural infection, such as observed in the present study, may
preclude vaccines as a population strategy because it may not

2 o OFID « BRIEF REPORT



|y -6 L-PIA0O-WIZaBUI/W00 $81BO|0ULD81-SUILOINS MMA//:SANY 995,

‘so|dwes annisod Hb|-Aesse aousosalon|jounuwi-eeisyayoly dnolb Jans) panods se Aep swes 8y} pa10s||0d alam sa|dules wnieg,

‘sa|dwes eAnIsod-9b| yS|73-eAUNBUNY YD se Aep awes uo 8y} pe10s||0d siem sajdules wnies,

‘so|duwies aAIsod-4)db-| Y-exiZ se Aep suies a1 uo pa1os||0d aiom sejdwies wnies,

‘se|dwies eanisod (A[6]] ulngojBounwiwi \yS|73 ‘usbiue |SN ‘YOdb-1H) 1se1-enbusp se Aep swles 8y} UO Ps8108||00 alem sejdwies wnias,

'syuened G ur swoldwAs Jeye sxeem g pue jusiled | Ul SWOIAWAS JO S$Y9eM Z 1sil} 8U1 Bulnp pe1os]|0d s1em siusiled oiewolduwAs Jo sejduwies wnieg,

‘ajdwes qems pa1os||0d 8AIISOd-H)db-1H Z-A0D-SHYS 4O 81ep eyl (siuaijed L€ Ul) Jole S3eem z pue (siusiled Z€ Ul) 910490 SH90M Z Palos||0d a1om sojduies wnieg,

*Z SNIIABUOIOD SUIOIPUAS Alojelidsal 81noe 819A8S 'Z-A\0D-SHYS ‘UONOBS] Uleyd asesawA|od uonduosues}-asianal aAleiueNb 'Y db-1 Y ‘Aesse juaqiosounuiwl paxull-ewAzus “yS|73 ‘6102 ©SeaSIp SNIIABU0I0D ‘6L-JIAQD :SUOIBIASIqaY

uonodjul (LNNH

(ooL) Lzt (00 e1ep ON Lzl €7D0 '€97IN 'I6CT) SNIIABUOIOO [eUOSEBES
(z'66) LV7C (80 ¢ olwspued z-A\0D-SHYS iojeg 5144 uonos/ul Z-A\0D-SHYS-Uou/siusied AyiesH s(Ureds ‘pupelA ‘suyoing
L) zL (9°26) 0GL olwepued Z-A\0D-SHYS BulobuQ 291 uo11984ul Z-A0D-SHYS YOdb-1Y pawuiuo) ‘eseusBu|) sieinjoeinuewl Aesse Buipiodooe eleq
peIsnexoly
(00L) § 0) 0 €10z Atenige4 G dnolb Jans) penods 01 ainsodxa 1usdey
(ool 6 o 9102 1udv-GL0g JaquianoN 6 ,Uonoajul AUNBUNYIYD SNoIASLd
(L) vl (92) § 910z A1eniqe4-G10g JequianoN 6l pUOIOBLUI BYIZ 81INJY
(ooL) GL (0)o 610z Jaquiedsg—{udy gl ,UoIoajul enBusp 1usdsy
(ooL) 8 (0)o 610z Jequiadsg—{udy 8 ,UuonoB Ul SNBUSp 81NdY
SIOBIUOD Dl1BWO}
(Go ¢ (G2)9 0z0z Ainp 8 -dwAse pue pasouBelp Ajlealul|d 6L-QIA0D
(8§ (6) 85 020z Ainp-aunp e 2UOIOBLUI Z-\OD-SHVS Pawljuo) BIqUIO|0) 'BqOPIO) WO} s1usiied
(%) 1581 61-AINOD VSI13 (%) 158 61-AINOD VSIT3 pouad sisoubelq N dno.9 suaned

Aq se|dweg aAnebaN

Aq se|dwes eAnIsod

s1aimoenuely Aessy Buipioday pue ‘eiquiojo?) ‘eqoploq wol4 saseasiq Jiwapug [eaidol] YHAA sluaned ul 1sa) yS[13 [e1218wwo?) z-A09-SHY'S & Buisn Auanoeay-ssoiq pue Abojosag | ajqel

BRIEF REPORT « OFID « 3


https://www.eurofins-technologies.com/ingezim-covid-19-dr.html

Table 2. Neighborhoods, Socioeconomic Strata, Size of Population, and Results of Seroprevalence, Monteria, Colombia

Neighborhoods (Socioeconomic Strata) Population Negative Tests Positives Tests Total Tests Prevalence (%) 95% Cl

1. (Low) 43.000 32 37 69 53.6 41.1-66.1
2. (Low) 17000 40 19 59 32.2 19.4-43.9
3. (Low) 39.000 58 64 117 54.7 45.2-64.1
4. (Low) 102.000 13 39 52 75.0 62.2-877
5. (Middle) 23.000 201 72 273 26.4 20.9-31.7
6. (Low) 63.000 16 39 55 70.9 579-83.8
7. (Middle) 5.000 54 7 61 11.5 2.6-20.2
8. (High) 47000 276 152 428 35.5 3.8-40.1
9. (Low) 15.000 63 84 147 57.1 48.8-55.4
10. Rural (Low) 110.000 55 52 107 48.6 38.6-568.5
Total Overall 464.000 803 565 1368 55.3 52.5-57.8

Bold text indicates the overall total confidence interval (95% Cl).
Abbreviations: Cl, confidence interval.
®Prevalence adjusted by population in all 10 neighborhoods.

be cost effective. However, the possibility of reinfection suggests
that people that have been infected once cannot be considered
to be immune. Although so far, long-established reinfection
cases seem to be very scarce, and additional verification and
longer supplement time are essential to apprehend the length
of immunity, transmissibility, and the probability and con-
sequences of reinfection [11]. The present assumption is that
clinical management, infection prevention/control, and contact
tracing concerns are not expected to diverge for a second infec-
tion related to people infected for the first time [11].

CONCLUSIONS

We do not know whether immunity provided by the natural
infection is long-lasting. However, we will soon find out be-
cause on September 1, 2020, the national government opened
trade, national and international road and air transportation,
and restaurants. If the number of cases in Monteria maintains
its current decreasing trend, it could be a sign that the city has
reached some vital level of protection by natural infection even
if it is below 65%, which is proposed as the cutoff point for herd
immunity [2]. If we assume that approximately 50% of the pop-
ulation reached natural immunity in the city of Monteria, we
could be moderately optimistic, and we are likely to have less
occupancy in intensive care unit beds. Moreover, the possible
reinfections could be clinically milder.
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