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ABSTRACT
INTRODUCTION The percentage of asymptomatic COVID-19 
cases worldwide is estimated at 18–50%; 53% in Cuba 
specifi cally, and 58% in Havana, the Cuban capital and the 
2020 epicenter of the country’s COVID-19 epidemic. These 
fi gures, however, do not represent the transmission capacity or 
behavior of asymptomatic cases. Understanding asymptomatic 
transmission’s contribution to SARS-CoV-2 spread is of great 
importance to disease control and prevention.

OBJECTIVE Identify the epidemiological implications of 
asymptomatic SARS-CoV-2 infection in Havana, Cuba, during 
the fi rst wave of the epidemic in 2020.

METHODS We carried out a cross-sectional study of all 
confi rmed COVID-19 cases diagnosed in Havana, Cuba, 
from March 16 through June 30, 2020. The information 
was obtained through review of the standardized form for 
investigation of suspected and confi rmed cases. Examined 
variables included age, sex, occupation, case type and 
source of infection. Cases were divided into asymptomatic 
and symptomatic groups, and transmission was characterized 
through the creation of a contact matrix. Analysis was carried 
out in Epidat and R.

RESULTS We studied 1287 confi rmed cases, of which 57.7% 
(743) were asymptomatic, and 42.3% (544) were symptomatic. 

Symptomatic presentation was the most common for 
both imported and introduced cases, while asymptomatic 
presentation was more common in autochthonic cases and 
infections from an undetermined source. Asymptomatic infection 
was more common in groups aged <20 and 20–59 years, 
while symptomatic infection was more common in those aged 
>60 years. In the contact matrix, 34.6% of cases (445/1287) 
were not tied to other cases, and 65.4% (842/1287) were 
infectious–infected dyads, with symptomatic–symptomatic 
being the most common combination. The majority of primary 
cases (78.5%; 1002/1276) did not generate secondary cases, 
and 85.6% (658/743) of asymptomatic cases did not lead to 
other cases (although one asymptomatic superspreader led 
to 90 cases in a single event). However, 63.2% (344/544) of 
symptomatic primary cases generated secondary cases, and 
11 symptomatic superspreaders spawned 100 secondary 
cases in diff erent events.

CONCLUSIONS Asymptomatic SARS-CoV-2 infection was 
the most common form of COVID-19 in Havana during the 
study period, but its capacity for contagion was lower than 
that of symptomatic individuals. Superspreader events under 
specifi c conditions played an important role in sustaining the 
epidemic.

KEYWORDS COVID-19, SARS-CoV-2, pandemics, asymp-
tomatic infection, Cuba

INTRODUCTION 
Research on COVID-19, the disease caused by the SARS-CoV-2 
virus, is evolving, addressing questions like diff erent transmission 
routes, the infectious dose (the amount of virus required for 
transmission), the characteristics of those most susceptible to 
infection, situations that facilitate contagion events, the proportion 
of individuals who remain asymptomatic throughout the course 
of infection, the specifi c factors that drive asymptomatic and pre-
symptomatic transmission, as well as the proportion of infections 
transmitted by asymptomatic and pre-symptomatic individuals.[1]

The overall percentage of COVID-19 cases that are pre-
symptomatic (infected individuals who are currently asymptomatic 

but will present with symptoms during a later stage of infection) 
or asymptomatic (individuals who will never present symptoms) 
is estimated at 18%–50% worldwide, although this fi gure has 
been much higher in certain contexts.[1–3] The data available in 
Cuba for the fi rst three months of the epidemic (whose fi rst case 
was offi  cially reported on March 11, 2020) place the proportion at 
about 53% of all confi rmed cases nationwide,[4] and about 58% 
of all cases diagnosed in Havana.[5]

The aforementioned data, however, represent the total proportion 
of asymptomatic or pre-symptomatic COVID-19 cases, and not 
the role of asymptomatic patients in SARS-CoV-2 transmission. 
According to a study by the University of Padua and the Imperial 
College of London, asymptomatic COVID-19 patients are about as 
infectious as symptomatic patients,[6] but there are still no reliable 
estimates of the contagiousness of asymptomatic individuals as 
compared with symptomatic individuals.

Due to its clinical importance, an understanding of the magnitude 
of the role asymptomatic transmission plays in the spread of 
SARS-CoV-2 is much needed. Additionally, it cannot be assumed 
that a lack of symptoms means there is no harm being done 

IMPORTANCE Identifi cation of asymptomatic SARS-
CoV-2 infection and its role in COVID-19 spread and 
transmission contributed to the implementation of eff ec-
tive disease control measures in Havana, Cuba during the 
pandemic’s fi rst wave in 2020.
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to the asymptomatic individual.[7] A thorough understanding of 
asymptomatic transmission is also important from an epidemiological 
point of view, as the diagnosis, confi rmation and subsequent isolation 
of symptomatic cases (as established in Cuban national action 
protocols for case and contact management)[8]—if not accompanied 
by similar measures for asymptomatic cases—may have a limited 
eff ect in reducing overall community transmission.

The basic reproduction number R0 (the average number 
of secondary infections caused by a primary case in an 
epidemiologically naïve population) for SARS-CoV-2 person-to-
person transmission was estimated at two to three cases, for 
the original wild-type virus circulating when this study was done.  
Fewer secondary cases have been reported in some countries 
than would have been expected with this R0, suggesting that not 
all primary cases cause secondary transmission.[9,10] Some 
literature suggests that 10%–20% of infected individuals are 
responsible for 80%–90% of all transmitted cases.[10,11]

All of this suggests the need for epidemiological studies estimating 
not only R0 for asymptomatic SARS-CoV-2–positive individuals 
(estimated as 1%; 95% CI: 0%−2%), but also other important 
parameters such as the k dispersion parameter, a measure 
of person-to-person transmission variation that is especially 
important in calculating superspreader events in which a single 
person infects tens or hundreds of others.[11,12]

Given the importance of this information for pandemic control, this 
article explores asymptomatic and presymptomatic transmission 
in the Havana pandemic epicenter during the fi rst half of 2020, 
although the authors recognize that these epidemiological 
parameters have changed both in Cuba and worldwide with the 
appearance of new SARS-CoV-2 variants.

METHODS
Study design and participants We carried out a descriptive 
cross-sectional study that included all confi rmed SARS-CoV-2–
positive cases in Havana, Cuba, from March 16 (following the 
declaration of the fi rst cases in Cuba and the beginning of the 
Cuban epidemic) through June 30, 2020 (the end of the fi rst wave 
of the Cuban epidemic).

Study variables The following sociodemographic variables were 
collected: age (≤20 years, 21–59 years, ≥60 years); sex (male or 
female); and occupation (health worker or other).

We also included the following clinical variables:
• Asymptomatic case: a case manifesting no signs or symptoms 

of the disease at diagnosis.
• Symptomatic case: a case manifesting signs and symptoms 

compatible with any of the fi ve clinical forms recognized 
by WHO and included in the COVID-19 Cuban protocol 
(uncomplicated or mildly symptomatic disease, uncomplicated 
lower respiratory tract infection or mild pneumonia, acute 
respiratory distress syndrome, sepsis, or septic shock 
syndrome).[8]

• Confi rmed case: any patient who tested positive for SARS-
CoV-2, with or without symptoms.

The epidemiological variables were:[8]
• Case type: index case defi ned as the one that introduces an 

infection into a group or population; primary case, defi ned as 

the fi rst case identifi ed in an outbreak or event, capable of 
generating other cases, the recognition of which is generally 
retrospective; or secondary case, defi ned as any case 
infected by a primary or index case.

• Number of secondary cases: secondary cases generated by 
primary cases; any primary case that generated ≥6 secondary 
cases was considered to be a superspreader.

• Conditions facilitating contagion: places facilitating close 
contact (≤1 meter between persons), such as those with 
high concentrations of people, high social mobility, enclosed 
places with limited ventilation, and detention centers.

• Source of infection: imported if the known source of infection 
occurred outside Cuba; introduced, if infection occurred 
through contact with travelers from abroad; autochthonous, 
when infection was acquired locally via contact with 
confi rmed cases, or cases of unknown infectious sources, if 
no relationship to other cases was identifi ed.

• Country of origin: any country as a probable source of 
infection pertaining to cases included in the sample.

Procedures, data collection and management Sociodemo-
graphic, clinical, and epidemiological data were obtained through a 
document review of primary sources (the standard form specifi cally 
designed for investigation of suspected and confi rmed COVID-19 
cases, results of which are housed in Havana province’s database 
of confi rmed cases at the Provincial Hygiene, Epidemiology and 
Microbiology Center, the quality and reliability of which was refi ned 
by, and compatible with, Cuba’s national database of confi rmed 
cases, housed in the Ministry of Public Health, MINSAP).

We selected confi rmed COVID-19 cases in Havana from 
the country’s database and established two study groups: 
symptomatic and asymptomatic. We recorded the symptom onset 
date for symptomatic cases, and the confi rmation date for each 
patient, regardless of whether they were symptomatic or not.

We constructed a contact matrix or transmission tree for all cases 
to characterize both the groups and their transmission routes. To 
do this, we identifi ed isolated cases, or primary–secondary contact 
pairs (infective–infected) in which both cases were symptomatic, 
both were asymptomatic, or only one patient was symptomatic. 
Contact matrices (epidemiological networks) were constructed 
with the index, primary and secondary cases forming part of 
either outbreaks (defi ned as ≤9 secondary cases) or events (≥10 
generated cases); a few of which included superspreader cases.

We performed a percentage analysis of asymptomatic and 
symptomatic cases, according to age, sex, occupation and 
infection source, and bivariate analyses through calculation of 
prevalence ratios with 95% confi dence intervals. The dispersion 
threshold was calculated using the 99th percentile of the Poisson 
distribution (λ = R0) where Pr (Z ≤ Z(99)|Z ~ Poisson(R0) = 0.01; 
where R0 is the baseline reproductive number and Z is the 
number of secondary cases derived from an infected person in a 
susceptible population.[12] Given that the value of R0 for COVID-19 
(wild-type) has been estimated at 2–3,[7,9,10] the superspreader 
threshold was established at Z = 6 secondary cases. From this 
value, all subjects who generated six or more secondary cases 
were considered superspreaders.

For transmission chains, the eff ective reproduction number 
(R) was estimated from the negative binomial distribution’s 
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mean adjusted to the distribution of observed 
secondary cases.[12] This was completed for all 
pairs within the matrix clusters and for purposes 
of comparison, was additionally completed for all 
chains started by symptomatic and asymptomatic 
cases.

Statistical analysis Data analysis was performed in 
EPIDAT 3.1 and R, version 3.4.0 (SERGAS, Spain, 
2017) with 95% confi dence intervals (CI).

Ethical considerations This study was approved 
by the Specialized Scientifi c Commission for 
Epidemiology and the Pedro Kourí Tropical 
Medicine Institute’s Ethics Committee, as well 
as Havana’s Provincial Hygiene, Epidemiology 
and Microbiology Center. Patient anonymity 
was guaranteed; informed consent was unnecessary, as only 
information excluding patient identity from the Ministry of Public 
Health’s database was utilized.

RESULTS
As of June 30, 2020 (statistical week 27), 7438 suspected 
COVID-19 cases had been studied in Havana’s molecular biology 
laboratories, of which 1287 (17.3%) were confi rmed positive 
by RT-PCR (real-time polymerase chain reaction). Of this total, 
743 (57.7%) were asymptomatic, while 544 (42.3%) had various 
clinical symptoms (Figure 1).

Symptomatic cases were the most common during the beginning 
of the epidemic, from the confi rmation of the fi rst case on March 
16 (statistical week 12), until statistical week 16 (April 12–18.) 
After this period, asymptomatic cases were the most common. 
This pattern was maintained until the end of the study period 
(Figure 2).

Autochthonous infection was predominant at 89.0% of 
all cases (1145/1287). In imported and introduced cases, 
symptomatic infection was the most prevalent, at 91.2% 
(52/57) and 97.1% (66/68), respectively, while autochthonous 
ca ses (63.4%; 726/1145) or cases without a specified 
infection source (58.8%; 10/17) were most commonly 
asymptomatic (Table 1).

Among the 15 countries that contributed imported cases, Spain 
was the most represented (22.8%; 13/57), followed in order of 
frequency by the USA (15.8%; 9/57), Mexico (12.3%; 7/57), 
France and Panama (both of which were 10.5%; 6/57of cases). 
Between one and three cases were identifi ed for each of the other 
countries listed.

Confi dence intervals for the prevalence ratios (PR) for sex and 
occupation in symptomatic cases contained the value 1, which 
is not the case for individuals ≥60 years of age, which have a 
remarkably higher likelihood (2.13) of being symptomatic than 
individuals aged ≤20 years. Asymptomatic infection was most 
common in individuals <60, while adults ≥60 were more likely to 
be symptomatic (Table 2).

The contact matrix allowed us to identify 445 isolated cases 
(34.6% of the total) and 842 interrelated cases (65.4%), for a 
total of 644 infector–infected dyads, among which symptomatic–
symptomatic pairings were the most common (144/644; 22.4%).

During the study period, 177 transmission chains or clusters 
began in Havana, 49 of which had an asymptomatic individual 
as the fi rst case, while 128 were initiated by a symptomatic case 
(Figure 3). Clusters with asymptomatic primary cases generated 
a smaller number of secondary cases (193), of which 80.3% were 

Figure 1: Confi rmed SARS-CoV-2 case distribution, according to 
presentation and infection source. Havana, Cuba, March–June, 2020
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Figure 2: Distribution of asymptomatic and symptomatic SARS-CoV-2 cases by 
statistical week. Havana, Cuba, March–June, 2020
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Table 1: Asymptomatic and symptomatic case distribution, according 
to infection source

Infection source
Asymptomatic Symptomatic

Total %
n % n %

Imported cases 5 8.8 52 91.2 57 4.4
Introduced cases 2 2.9 66 97.1 68 5.3
Autochthonic cases 726 63.4 419 36.6 1145 89.0
Undetermined 10 58.8 7 41.2 17 1.3
Total 743 57.7 544 42.3 1287 100.0

Total confi rmed: 1287
Asymptomatic: 743; 57.7%
Symptomatic: 544; 42.3%
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asymptomatic (155/193). Clusters generated by symptomatic 
individuals resulted in 457 secondary cases, of which 69.8% were 
also asymptomatic (319/457).

Among asymptomatic cases, a single individual was identifi ed 
as a superspreader who generated 90 secondary cases in a 
single event (closed internment institution). Among symptomatic 
cases, 11 primary cases acted as superspreaders, leading to 
100 secondary cases, related to either high social mobility, 
close contact between individuals in closed spaces with limited 
ventilation, or places with high concentrations of people (Table 3).

We obtained a global value of the eff ective 
reproductive number (R = 0.51; 95% CI: 0.43–
0.60), which was lower in the asymptomatic 
group (R = 0.34; 95% CI: 0.25–0.44) compared 
to the symptomatic group (R = 0.77; 95% CI: 
0.65–0.91).

DISCUSSION
Claims that asymptomatic and pre-
symptomatic transmission represent 
the main source of the pandemic’s 
spread[13,14] are debatable, particularly 
given the emergence of new virus variants 
and new strategies to address them. What 
is not in doubt is the high proportion of 
asymptomatic individuals that are carriers 
of the virus in diff erent contexts,[15–17] so 

research is essential to determine the true role of asymptomatic 
carriers in SARS-CoV-2 transmission.

The upward linear trend in asymptomatic case notifi cation in 
Havana during the epidemic’s fi rst wave was similar to that reported 
by other national[4,5,18] and international studies;[6,19,20] but 
diff ered from reports from researchers in Korea[21] and China.[22]

By the time this study was done, Cuba’s national strategy, 
contained in the country’s national action protocols for all phases 
and stages of the pandemic,[8] included extensive research at 
the primary care level: testing everyone who had either direct or 
indirect contact with a confi rmed case; isolation of all suspected 
or confi rmed cases in hospitals, regardless of the presence or 
absence of symptoms; quarantine of contacts of confi rmed cases 
in isolation centers; epidemiological surveillance of travelers; 
and other control measures in accordance with WHO guidelines.
[23] Most of these protocols, with the exception of strict isolation 
measures, are still in eff ect.

A shift in transmission from a predominance of symptomatic 
to asymptomatic cases during the fi rst wave was likely due to 

Table 2: Asymptomatic and symptomatic case distribution, according to age, sex and 
occupation; prevalence ratios and 95% confi dence intervals

Factors
Asymptomatic Symptomatic

Total % PR
CI

n % n % IL SL
Age groups
≤20 years 100 73.5 36 26.5 136 10.57 - - -
20–59 years 523 59.8 352 40.2 875 68.14 1.52 1.13 2.03
≥60 years 120 43.5 156 56.5 276 21.29 2.13 1.57 2.86
Sex
Male 370 57.1 278 42.9 648 50.75

0.97 0.76 1.18
Female 373 58.4 266 41.6 639 49.65
Occupation
Health worker 134 55.1 109 44.9 243 18.88

1.08 0.77 1.45
Other 609 58.3 435 41.7 1044 81.12

PR: prevalence ratio, CI: confi dence interval; IL: inferior limit; SL: superior limit

Table 3: Asymptomatic and symptomatic primary case distribution, 
according to secondary case generation
Number of 
secondary 
cases

Asymptomatic Symptomatic
Total

n % n %
0 658 0.868 344 0.664 1002
1 62 0.082 88 0.170 150
2 20 0.026 34 0.066 54
3 10 0.013 24 0.043 34
4 3 0.004 12 0.026 15
5 4 0.005 5 0.010 9
6 0 0.000 5 0.010 5
7 0 0.000 1 0.002 1
8 0 0.000 1 0.002 1
9 0 0.000 1 0.002 1
10 0 0.000 1 0.002 1
11 0 0.000 1 0.002 1
12 0 0.000 1 0.002 1
24 0 0.000 1 0.002 1
90 1 0.001 0 0.000 1

Figure 3: General contact matrix of confi rmed SARS-CoV-2 cases. 
Havana, Cuba, March–June, 2020
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increased diagnostic capacity and contact tracing, in which more 
asymptomatic and pre-symptomatic cases were counted that 
would have gone undetected at the very beginning of the pandemic. 
At the same time, there was wide community transmission and 
defi ned diagnostic testing criteria, in an asymptomatic population 
that was mostly young and healthy and associated with more 
benign clinical progression.

This situation continued  until the end of 2020, when borders 
closed due to the pandemic began to open, and cases in foreign 
visitors and Cubans visiting from abroad introduced new SARS-
CoV-2 variants, which are associated with more severe forms of 
COVID-19 that are more likely to be symptomatic,[24] a situation 
that has continued through 2021.

The fi rst Cuban travel restrictions were implemented on March 
21, 2020, and borders were defi nitively closed on April 7, 2020.
[25] Most cases were either imported or introduced during 
this period. From then on, outbreaks in closed communities or 
institutions, where confi rmed cases were not linked to travelers 
from aff ected areas, suggest that autochthonous transmission 
was a fundamental aspect of the pandemic, confi rmed by this and 
other national studies.[4,5,18,26,27]

The observation that imported and introduced cases mainly 
presented as symptomatic before the borders were closed could be 
related to the fact that Cuba’s epidemiological surveillance system 
during the very beginning of the pandemic defi ned a ‘suspected 
case’ of COVID-19 as an individual who presented with symptoms 
compatible with COVID-19 who came from countries or territories 
with documented transmission. After studies began of all contacts, 
identifi cation and diagnosis of asymptomatic cases increased, 
which led to a change in the defi nition of ‘suspected case.’

SARS-CoV-2 can aff ect people of all ages. In this instance, 
both globally and within groups, infection was more common 
in middle-aged adults, similar to results found in additional 
studies in Cuba,[5,18] and other countries,[2,28] with the 
exception of those carried out in Santiago de Cuba[26] and 
Camagüey[27] provinces, in which older adults were more 
susceptible to infection. These results could be due to the fact 
that middle-aged adults comprise the group with the highest 
levels of social interaction, as they continue to work and carry 
on family activities, while children remained at home after 
schools were closed and older adults self-isolated, among 
other posible causes.[2]

In our study, asymptomatic infection was most common in 
individuals <60 years of age, while older adults were more likely 
to manifest the disease symptomatically. This result is consistent 
with other literature on the same period of the pandemic, in 
which children were generally less susceptible to infection and 
manifested milder symptoms than adults, suggesting however 
that they posed a high risk of transmitting the disease through 
asymptomatic presentation. In adults, advanced age is directly 
correlated with greater risk of infection, as well as more severe 
clinical presentations, and death.[29–33]

In some studies, the highest rates of infection were reported among 
men,[5,33,34] while others report the opposite.[26] In this study, 
both sexes showed the same probability of becoming infected and 
presenting with symptomatic (or asymptomatic) forms.

According to offi  cial information published in the Cuban 
media,[35,36] health workers (during the study period) were not 
among the risk groups with the highest SARS-CoV-2 infection 
rates, nor did theirs compare with such rates in other countries. 
Public health programming within the country led to increased 
staff  awareness and compliance with biosafety protocols. The 
proportion of cases with occupations outside the healthcare 
sector was higher in this study; however, the overall proportion of 
symptomatic and asymptomatic cases was similar in both groups.

The degree to which SARS-CoV-2–positive individuals spread the 
virus depends to a great extent on environmental and seasonal 
conditions, and social behavior.[37] COVID-19 transmission 
dynamics are characterized by the fact that much of disease’s 
spread is due to a small group of infected individuals.[38]

The epidemiological networks and transmission chains of each 
group in this study led to the identifi cation of a lower R0 among 
asymptomatic cases, with a lower percentage of transmission 
chains initiated by asymptomatic individuals, which translates 
directly into generation of a smaller number of secondary cases; 
a fi nding in direct contrast with one Chinese study,[11] and similar 
to that found by Ruiz Nápoles in Cuba’s Holguín province and 
another study performed in China during the beginning of the 
epidemic.[39,40]

We also found that superspreader events occurred more often 
among symptomatic patients, except for one asymptomatic super-
spreader case that occurred in a closed internment institution.

The results of this study affi  rm that it is not possible to know in 
advance which persons have the ability to transmit the infection, 
so from an epidemiological point of view it is advisable to promote 
and respect measures to avoid specifi c socio-environmental 
conditions that favor transmission: not frequenting crowded 
public places or closed spaces with poor ventilation, maintaining 
physical distancing, masking, and frequent hand washing in all 
circumstances.

In agreement with Nishiura,[41] estimating the percentage of 
asymptomatic cases and their role in the spread of the epidemic 
has substantially expanded knowledge of the disease, and has 
improved understanding of SARS-CoV-2 transmission.

Ne w SARS-CoV-2 variants of concern Molecular surveillance 
carried out by the Pedro Kourí Tropical Medicine Institute in 
Havana has shown that COVID-19 transmission patterns in Cuba 
during the beginning of the epidemic were similar to those in 
Wuhan, China. During almost all of 2020, the mutation in position 
614 (D614G) was the most common, coinciding with the period 
in which asymptomatic or pre-symptomatic infection was the 
most predominant form of infection. After borders re-opened in 
November 2020, the alpha and beta variants of concern (VOCs) 
were identifi ed and later isolated in all Cuban provinces. VOC 
beta was associated with signifi cant increases in case numbers 
and with case severity in certain regions, including Havana and 
Jagüey Grande, Matanzas province. This situation worsened after 
the introduction of VOC delta, fi rst identifi ed in a traveler at the 
end of April 2021 and detected in local transmission cases by 
May. Within a short period of time, this variant spread throughout 
most provinces, especially Havana, Matanzas, Ciego de Ávila, 
Cienfuegos, Holguín and Guantánamo.[42,43] Delta’s rapid 
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extension—associated with characteristics that facilitate greater 
transmissibility—led to its predominance over other variants, 
including beta, also the case in the Americas.[44]

The change caused by the new variants in the proportion of 
symptomatic and asymptomatic cases at the time of diagnosis is 
remarkable. In 2020, asymptomatic patients exceeded 70% of all 
patients during certain periods, while by the end of August 2021, 
asymptomatic cases represented only 5% of daily confi rmed cases.
[42] The increase in the proportion of symptomatic cases, together 
with a shortening incubation period, an increase in viral load and 
lengthened transmissibility periods suggest that the contribution 
of symptomatic cases could continue to be an important factor 
in community transmission of SARS-CoV-2 compared with 
asymptomatic transmission, as was observed in 2020.

Study limitations As we used information from the Cuban 
database of confi rmed cases, pre-symptomatic cases may have 
been included in the asymptomatic case group, as there was no 
clinical follow-up as to whether these cases became symptomatic. 
It was also not possible to calculate disease attack rates, as it 
would have been necessary to know the exposed population in 
each epidemiological network. 

CONCLUSIONS
Asymptomatic SARS-CoV-2 infection was the most common 
form of COVID-19 in Havana during the study period, and such 
individuals were less likely to spread the infection than those 
who were symptomatic. Superspreader events, most likely under 
specifi c conditions, played an important role in sustaining the 
epidemic.

REFERENCES
1. United Nations [Internet]. New York: United 

Nations; c2021. Noticias ONU. ¿Cómo se trans-
mite el coronavirus que causa COVID-19? 2020 
Jul 9 [cited 2020 Jul 27]; [about 5 p.]. Available at: 
https://news.un.org/es/story/2020/07/1477231. 
Spanish.

2. ¿Qué tan frecuente es la infección asintomática? 
Revisión Científi ca Semanal 28 de marzo al 3 
de abril [Internet]. 2020 Apr [cited 2020 Jul 27]. 
11 p. Available at: https://preventepidemics.org/
wp-content/uploads/2020/04/Weekly-Science
-Review_Mar28-Apr3_Spanish.pdf. Spanish.

3. Fernández Novo I. Por qué ahora aparecen más 
casos asintomáticos de Covid-19: los cientí-
fi cos alertan de su incidencia [Internet]. [place 
unknown]: NIUS; 2020 Jul 7 [cited 2020 Jun 20]; 
[about 2 p.]. Available at: https://www.niusdiario
.es/sociedad/sanidad/por-que-ahora-aparecen
-mas-casos-asintomaticos-cientificos-alertan
-incidencia_18_2972295186.html. Spanish.

4. Del Sol González Y. El 52,7 % de los casos con la 
COVID-19 en Cuba son asintomáticos. Granma 
[Internet]. 2020 Jun 10 [cited 2020 Jun 20];Espe-
ciales. COVID-19: [about 6 p.]. Available at: http://
www.granma.cu/cuba-covid-19/2020-06-10/el
-527-de-los-casos-con-la-covid-19-en-cuba-son
-asintomaticos-10-06-2020-00-06-26. Spanish.

5. Venero-Fernández SJ, Más-Gómez M, Cuellar-
Luna L, de Armas-Águila Y, Suárez-Medina R, 
Pérez-González DR, et al. Características epi-
demiológicas de la COVID-19 en La Habana, 
epicentro de Cuba. Rev Cubana Hig Epidemiol 
[Internet]. 2021 Feb 27 [cited 2021 Apr 13];58. 
Available at: http://www.revepidemiologia.sld.cu/
index.php/hie/article/view/1025. Spanish.

6. Redacción Médica [Internet]. Madrid: Sanitaria; 
c2004-2021. Sanidad Hoy. Sintomáticos y asin-
tomáticos tienen igual capacidad para contagiar 
el Covid; 2020 Jul 2 [cited 2020 Jun 20]. Avail-
able at: https://www.redaccionmedica.com/se
cciones/sanidad-hoy/sintomaticos-y-asintoma
ticos-tienen-igual-capacidad-para-contagiar-el
-covid-7831. Spanish.

7. Mizumoto K, Kagaya K, Zarebski A, Chowell 
G. Estimating the asymptomatic proportion of 
coronavirus disease 2019 (COVID-19) cases on 
board the Diamond Princess cruise ship, Yoko-
hama, Japan, 2020. Eurosurveillance [Internet]. 
2020 Mar 12 [cited 2020 Jul 7];25(10):2000180. 
Available at: https://www.eurosurveillance.org/
content/10.2807/1560-7917.ES.2020.25.10.2
000180

8. Ministry of Public Health (CU). Documento téc-
nico. Protocolo de actuación nacional para la 
covid-19. Versión 1.5 [Internet]. Havana: Minis-
try of Public Health (CU); 2020 Aug [cited 2021 

Apr 7]. 215 p. Available at: https://fi les.sld.cu/
editorhome/files/2020/08/VERSION-5-DEL
-PROTOCOLO-PARA-PUBLICAR-13-DE
-AGOSTO-2020.pdf. Spanish.

9. Zhao S, Lin Q, Ran J, Musa SS, Yang G, Wang 
W, et al. Preliminary estimation of the basic 
reproduction number of novel coronavirus (2019-
nCoV) in China, from 2019 to 2020: a data-driven 
analysis in the early phase of the outbreak. Int 
J Infect Dis [Internet]. 2020 Mar [cited 2021 Feb 
15];92:214–7. Epub 2020 Jan 30. Available at: 
https://www.sciencedirect.com/science/article/
pii/S1201971220300539 

10. Endo A, Abbott S, Kucharsky AJ, Funk S; Cen-
ter for the Mathematical Modelling of Infectious 
Diseases COVID-19 Working Group. Estimating 
the overdispersion in COVID-19 transmission 
using outbreak sizes outside China. Wellcome 
Open Res [Internet]. 2020 Jul 10 [cited 2021 Feb 
15];5(67). Available at: https://doi.org/10.12688/
wellcomeopenres.15842.3

11. Chi Q, Hu Y, Peng B, Tang XJ, Wang W, Su K, et 
al. Eff ective control of SARS-CoV-2 transmission 
in Wanzhou, China. Nat Med [Internet]. 2021 Jan 
[cited 2021 Feb 15];27(1):86–93. Available at: 
https://doi.org/10.1038/s41591-020-01178-5

12. Lloyd-Smith JO, Schreiber SJ, Kopp PE, 
Getz WM. Superspreading and the eff ect of 
individual variation on disease emergence. 
Nature. 2005;438(7066):355–9. DOI: 10.1038/
nature04153

13. Rodríguez Labrada R, Vázquez-Mojena Y, 
Velázquez-Pérez L. Transmisión asintomática y 
presintomática del SARS-CoV-2: la cara oculta 
de la COVID-19. An Acad Ciencias Cuba [Inter-
net]. 2020 [cited 2020 May 4];10(2). Available 
at: http://www.revistaccuba.cu/index.php/revacc/
article/view/770. Spanish.

14. Martínez Gandolfi  A, Rodríguez Mir J. Asin-
tomáticos COVID-19 excluidos de protocolo. 
Aten Primaria [Internet]. 2021 Jan 21 [cited 2021 
Jul 27];53(1):118–9. Available at: https://doi
.org/10.1016/j.aprim.2020.06.005. Spanish. 

15. Fahley R. Iceland has tested one-tenth of its 
population for coronavirus at random and found 
half of people have the disease without realizing– 
with only seven deaths in 1600 cases [Internet]. 
Reykjavik: Dailymail; 2020 Apr 11 [cited 2021 
Jul 27]; [about 2 p.]. Available at: https://www
.dailymail.co.uk/news/article-8210401/amp/Ice
land-finds-half-population-asymptomatic-infect
ed-Covid-19.html

16. Nishiura H, Kobayasi T, Miyama T, Suzuki 
A, Jung SM, Hayashi K, et al. Estimation of 
the asymptomatic ratio of novel coronavirus 
infections (COVID-19). Int J Infect Dis [Inter-

net]. 2020 May;94:154–5. DOI: 10.1016/J.
IJID.2020.03.020. Available at: https://www.ncbi
.nlm.nih.gov/pmc/articles/pmid/32179137/ 

17. Song H, Xiao J, Qiu J, Yin J, Yang H, Shi 
R, et al. A considerable proportion of indi-
viduals with asymptomatic SARS-CoV-2 
infection in Tibetan population. medRxiv 
[Preprint]. Available at: https://doi.org/10
.1101/2020.03.27.20043836

18. Noriega V, Pría MC, Corral A, Alvarez ME, Bonet 
M. La infección asintomática por el SARS-CoV-2: 
evidencias para un estudio poblacional en Cuba. 
Rev Cubana Salud Pública [Internet]. 2020 [cited 
2020 Nov 25];46 (Suppl):e2707. Available at: 
http://www.revsaludpublica.sld.cu/index.php/spu/
article/view/2707. Spanish.

19. Papel de las personas infectadas asintomáticas 
en la transmisión del coronavirus SARS-CoV-2 
[Internet]. Santiago de Compostela: ACIS; 2020 
Apr [cited 2020 Nov 25]. Available at: https://coro
navirus.sergas.gal/Contidos/Documents/290/
CompilacResumos_Asintomaticos.pdf. Spanish. 

20. Rongrong Y, Xien G, Xiong Y. Compari-
son of clinical characteristics of patients with 
asymptomatic vs symptomatic Coronavirus 
disease 2019 in Wuhan, China. JAMA Net-
work Open [Internet]. 2020;3(5):e2010182. 
DOI: 10.1001/jamanetworkopen.2020.10182. Avail-
able at: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7254178/  

21. Lee S, Kim T, Lee E, Lee C, Kim H, Rhee H, et 
al. Clinical course and molecular viral shedding 
among asymptomatic and symptomatic patients 
with sars-cov-2 infection in a community treat-
ment center in the Republic of Korea. JAMA 
Intern Med [Internet]. 2020 Aug 6;180(11):1447–
52. DOI: 10.1001/jamainternmed.2020.3862. 
Spanish.

22. Yang R, Gui X, Xiong Y. Comparison of clini-
cal characteristics of patients with asymptom-
atic vs symptomatic Coronavirus disease 2019 
in Wuhan, China. JAMA Netw Open. 2020 
May 1;3(5):e2010182. DOI: 10.1001/jamanet
workopen.2020.10182.

23. World Health Organization [Internet]. Geneva: 
World Health Organization; c2021. Speeches. 
WHO Director-General’s opening remarks at 
the media briefi ng on COVID-19 – 11 March 
2020; 2020 Mar 11 [cited 2020 Jun 13]; 
[about 3 p.]. Available at: https://www.who.int/
director-general/speeches/detail/who-direc
tor-general-s-opening-remarks-at-the-media
-briefi ng-on-covid-19---11-march-2020 

24. Farinholt T, Doddapaneni H, Qin X, Menon V, 
Meng Q, Metcalf G, et al. . Transmission event of 
SARS-CoV-2 delta variant reveals multiple vac-

Peer Reviewed



27MEDICC Review, January 2022, Vol 24, No 1

Original Research

cine breakthrough infections. BMC Med 2021. 
https://doi.org/10.1186/s12916-021-02103-4

25. Deutsche Welle [Internet]. Bonn: Deutsche 
Welle; c2021. Actualidad. América Latina. Cuba 
cierra totalmente sus fronteras; 2020 Apr 1 [cited 
2020 Jun 13]; [about 3 p.]. Available at: https://
www.dw.com/es/cuba-cierra-totalmente-sus
-fronteras/a-52975507. Spanish.

26. Ferrer Castro JE, Sánchez Hernández E, Poulout 
Mendoza A, del Río Caballero G, Figueredo Sán-
chez D. Caracterización clínica y epidemiológica 
de pacientes confi rmados con la COVID-19 en la 
provincia de Santiago de Cuba. MEDISAN [Inter-
net]. 2020 [cited 2020 Jun 16];24(3). Available at: 
http://medisan.sld.cu/index.php/san/article/view
/3145. Spanish.

27. Medina-Fuentes G, Carbajales-León EB, 
Figueredo-González Y, Carbajales-León AI, 
Silva-Corona I. Características clínico epidemi-
ológicas de pacientes positivos a la COVID-19 
pertenecientes al policlínico “Joaquín de Agüero 
y Agüero”, Camagüey. Rev Electrón Dr. Zoilo 
E. Marinello Vidaurreta [Internet]. 2020 [cited 
2020 Nov 25];45(4). Available at: http://www
.revzoilomarinello.sld.cu/index.php/zmv/article/
view/2352/0. Spanish.

28. Kronbichler A, Kresse D, Yoon S, Hwa Lee K, 
Eff enberger M, Shin JI. Asymptomatic patients 
as a source of COVID-19 infections: a systematic 
review and meta-analysis. Int J Infect Dis [Inter-
net]. 2020 Sep 1 [cited 2020 Nov 25];98:180–6. 
Available at: https://doi.org/10.1016/j.ijid.2020
.06.052

29. Cheung KS, Hung IFN, Chan PPY, Lung KC, 
Tso E, Liu R, et al. Gastrointestinal manifesta-
tions of SARS-CoV-2 infection and virus load in 
fecal samples from the Hong Kong cohort and 
systematic review and meta-analysis. Gastro-
enterology [Internet]. 2020 Jul [cited 2021 May 
19];159(1):81–95. Available at: https://www.ncbi
.nlm.nih.gov/pmc/articles/pmid/32251668/ 

30. Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, 
et al. SARS-CoV-2 infection in children. N 
Engl J Med [Internet]. 2020 [cited 2021 May 
19];382(17):1663–5. Available at: https://www
.nejm.org/doi/10.1056/NEJMc2005073?url
_ver=Z39.88-2003&rfr_id=ori:r id:crossref
.org&rfr_dat=cr_pub%20%200pubmed  

31. Zimmermann P, Curtis N. Coronavirus infections in 
children including COVID-19. An overview of the 
epidemiology, clinical features, diagnosis, treat-
ment and prevention options in children. Pediatr 
Infect Dis J [Internet]. 2020 [cited 2020 Dec 4]; 
2020;39:355–68. Available at: https://www.ncbi
.nlm.nih.gov/pmc/articles/pmid/32310621/ 

32. Castagnoli R, Votto M, Licari A, Brambilla I, Bru-
no R, Perlini S, et al. Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) infec-
tion in children and adolescents. A systematic 
review. JAMA Pediatrics [Internet]. 2020 [cited 
2021 May 19]. Available at: https://jamanetwork
.com/journals/jamapediatrics/fullarticle/2765169 

33. Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, 
et al. Epidemiological characteristics of 2143 
pediatric patients with 2019 Coronavirus dis-
ease in China. Pediatrics [Internet]. 2020 
Mar 16 [cited 2021 May 19]. DOI: https://
doi:org/10.1542/peds.2020-0702. Available at:  
https://pediatrics.aappublications.org/content/
early/2020/03/16/peds.2020-0702/tab-article
-info?versioned=true%C2%A0

34. Shekerdemian SL, Mahmood NR, Wolfe KK, 
Riggs B, Ross C, McKiernan C, et al. Character-
istics and outcomes of childrens with Coronavi-
rus disease 2019 (Covid 19) infection admitted to 
US and Canadian pediatric intensive care units. 
JAMA Pediatr [Internet]. 2020 Sep 1 [cited 2021 
May 19]. Available at: https://jamanetwork.com/

journals/jamapediatrics/fullarticle/10.1001/jama
pediatrics.2020.1948   

35. Cubadebate [Internet]. Havana: Cubadebate; 
c2021. Especiales, Salud. Las trágicas cifras 
de personal de salud en el mundo muerto por 
la COVID-19, ninguno en Cuba; 2020 Jun 8 [cit-
ed 2021 Jul 3]; [about 2 p.]. Available at: http://
www.cubadebate.cu/especiales/2020/06/08/las
-tragicas-cifras-de-personal-de-salud-en-el
-mundo-muerto-por-la-covid-19-ninguno-es
-cubano. Spanish.

36. Cubadebate [Internet]. Havana: Cubadebate; 
c2021. Havana: Cubadebate; c2021. Opinión, 
Salud. Será necesario estar más unidos, ser 
más solidarios, modestos y altruistas 2020 [cit-
ed 2021 Jul 3]; [about 4 p.]. Available at: http://
www.cubadebate.cu/opinion/2020/06/11/sera
-necesario-estar-mas-unidos-ser-mas-solida
rios-modestos-y-altruistas/. Spanish.

37. Betancourt J, Vázquez R, Acao François L. 
Determinación de patrones de contactos para 
enfermedades de transmisión aérea en comu-
nidades de Camagüey. Cuba. Rev Cubana 
Hig Epidemiol [Internet]. 2011 Jan–Apr [cited 
2020 Nov 25];49(1):4–14. Available at: http://
scielo.sld.cu/scielo.php?script=sci_arttext&pid
=S1561-30032011000100002. Spanish.

38. Tufekci Z. This Overlooked Variable Is the Key to 
the Pandemic. It’s not R. The Atlantic [Internet]. 
2020 Sep 30 [cited 2020 Dec 4];Health: [about 
11 p.]. Available at: https://www.theatlantic.com/
health/archive/2020/09/k-overlooked-variable
-driving-pandemic/616548

39. Ruiz Nápoles JB, Ruiz Nápoles K. Comparación 
de las características clínicas y epidemiológicas 
entre pacientes asintomáticos y sintomáticos con 
la COVID-19. Rev Cubana Med Milit [Internet]. 
2021 Apr 19 [cited 2020 Aug 20];50(2). Available 
at: http://www.revmedmilitar.sld.cu/index.php/mil/
article/view/919. Spanish.

40. Chen Y, Wang AH, Yi B, Ding KQ, Wang H, Wang 
JM, et al. [Epidemiological characteristics of infec-
tion in COVID-19 in close contacts in Ningbo city]. 
Zhonghua Liu Xing Bing Xue Za Zhi [Internet]. 
2020 May 10 [cited 2020 Dec 4];41(5):667–71. 
DOI: 10.3760/cma.j.cn112338-20200304-00251. 
Available at: https://www.semanticscholar.org/
paper/%5BEpidemiological-characteristics-of
- infect ion-in- in-Chen-Wang/fdb13b4d86e
9c019a1fa6b747c35c5d38baa7958. Chinese. 

41. Nishiura H, Kobayashi T, Miyama T, Suzuki A, Jung 
SM, Hayashi K, et al. Estimation of the asymptomat-
ic ratio of novel coronavirus infections (COVID-19). 
Int J Infect Dis [Internet]. 2020 May [cited 2021 
May 10];94:154–5. Available at: https://www.ncbi
.nlm.nih.gov/pmc/articles/pmid/32179137/ 

42. Cubadebate [Internet]. Havana: Cubadebate; 
c2021. Especiales, Salud. Variante delta: 
Desafíos e incertidumbres ante mayor inciden-
cia de COVID-19 [Internet]. 2021 Aug 16 [2021 
Aug 16]; [about 3 p.]. Available at: http://www
.cubadebate.cu/especiales/2021/08/16/variante
-delta-desafios-e-incertidumbres-ante-mayor
-incidencia-de-covid-19/. Spanish. 

43. Pan American Health Organization; World Health 
Organization. COVID-19 Report 72. Havana: 
Pan American Health Organization; World Health 
Organization; 2021 Jun 28. Spanish.

44. Pan American Health Organization; World Health 
Organization. Variantes de SARSCoV-2 en las 
Américas. Washington, D.C.: Pan American 
Health Organization; World Health Organization; 
2021 Aug 8. Spanish.

THE AUTHORS
Elba Cruz-Rodríguez (Corresponding author: 
elba@ipk.sld.cu, elbacr@infomed.sld.cu), phy-

sician specializing in family medicine and epide-
miology, with a master’s degree in epidemiology. 
Associate professor and adjunct researcher, 
Pedro Kourí Tropical Medicine Institute (IPK). 
IPK’s Research, Diagnostics and Reference 
Center (CIDR), Epidemiological Surveillance 
and Research Department, Havana, Cuba. 
https://orcid.org/0000-0002-9322-0875

Waldemar Baldoquín-Rodríguez, physician 
specializing in family medicine and biostatistics. 
Assistant professor and adjunct researcher, 
Epidemiological Surveillance and Research 
Department, CIDR, IPK, Havana, Cuba. https://
orcid.org/0000-0001-9231-7109

Niurka Molina-Águila, physician specializing 
in family medicine and epidemiology, with a 
master’s degree in infectious diseases. Assistant 
professor, Epidemiological Surveillance and 
Research Department, CIDR, IPK, Havana, 
Cuba. https://orcid.org/0000-0002-6267-4954

Belkys María Galindo-Santana, physician spe-
cializing in family medicine and epidemiology, 
with a master’s degree in epidemiology and a 
doctorate in health sciences. Full professor and 
senior researcher, Epidemiological Surveillance 
and Research Department, CIDR, IPK, Havana, 
Cuba. https://orcid.org/0000-0002-8757-4036

Manuel Romero-Placeres, epidemiolo-
gist with a doctorate in health sciences. 
Full professor and senior researcher, IPK, 
Havana, Cuba. https://orcid.org/0000-0001
-9940-1581

Tania María González-Gross, family physician, 
Provincial Hygiene, Epidemiology and Micro-
biology Center, Havana, Cuba. https://orcid
.org/0000-0002-1914-8289

Isabela Morgado-Vega, family physician, Pro-
vincial Hygiene, Epidemiology and Microbiology 
Center, Havana, Cuba. https://orcid.org/0000
-0001-7068-8224

Yadira Olivera-Nodarse, family physician, Pro-
vincial Hygiene, Epidemiology and Microbiology 
Center. Havana, Cuba. https://orcid.org/0000
-0002-4224-1967

María Guadalupe Guzmán, physician 
specializing in microbiology with a master’s 
degree in virology and a doctorate in health 
sciences. Full professor and distinguished 
researcher. CIDR, IPK, Havana, Cuba. https://
orcid.org/0000-0003-3927-0844

Submitted: December 21, 2020

Approved: November 7, 2021

Disclosures: None 

https://doi.org/10.37757/MR2022.V24.N1.4 

Peer Reviewed


