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Introduction

Abstract

Familial aggregation of COVID-19 cases suggest transmission
occurs by contact but can also be evidence of a genetic component
to the disease presentation. The goal of this work was to evaluate the
disease pattern in families that many individuals have been affected
by the disease. A case series analysis of six families that had many in-
dividuals affected by COVID-19 and the pattern of the severity of the
disease is reported. Families were from two densely populated cities
in Brazil. Participants included family members of six unrelated fami-
lies, with some individuals that showed signs of COVID-19. The expo-
sure was SARS-CoV-2 in the same household. The main outcomes and
measures were disease affection and severity, including mortality.
From the six families, two had mild cases only, whereas the other four
families showed severe disease and death in the same sibship. The
two families that had mild disease could be followed for six months
and one showed reinfection after six months. This cases series sug-
gest that disease severity aggregates in families, which suggests a
genetic component for individual host response to SARS-CoV-2 infec-
tion.
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COVID-19 has quickly become a worldwide issue, primarily
due to its contagious nature. Transmission from family members
in the household [1-9] is likely one of the biggest challenges for
proposed measures of physical distancing and lockdowns that
many countries have adopted, particularly for the segments of
populations that are less economically favored. The term famil-
ial aggregation has been used to indicate the transmission of
SARS-CoV-2 within families living in the same household. Famil-
ial aggregation has also an implicit meaning of an underlying
contribution of genetic factors, and has been widely used in the
literature in such manner in the case of other conditions.

Evaluation of genetic variants that may modulate how in-
fection by SARS-CoV-2 impacts the host has suggested that an
epithelial-specific transcriptional repressor implicated in airway
disease (EHF) is associated with SARS-CoV-2 infection [10]. Pa-
tients with blood group A were reported to have an increased
risk for infection with SARS-CoV-2, whereas blood group O was

associated with a decreased risk, indicating that certain ABO
blood groups may be correlated with SARS-CoV-2 susceptibil-
ity [11]. Furthermore, a gene cluster in 3p21.31 was associated
with COVID-19 with respiratory failure, and a potential involve-
ment of the ABO blood-group system in 9q34.2 was again sug-
gested when association tests throughout the genome were
implemented [12]. The elucidation of a genetic component will
likely provide additional insight on how the disease can be man-
aged, and in this report, we provide evidence that COVID-19
clinical severity aggregate in families.
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Families

Family 1 (Figure 1) lives in the city of Rio de Janeiro and is
predominantly of Jewish/European descent. Individual I-3 (58
years old), who was in the same household, without the pos-
sibility of complete isolation, as I-2 (45 years old), 1l-1 (21 years
old), and 1I-2 (17 years old), was the source of the infection to
the others. Individuals Il-1 and II-2 went to be under the care
of I-1 (50 years old) in a different household, who was certainly
exposed to SARS-CoV-2 but did not contract COVID-19. All af-
fected had relatively mild symptoms with fever, fatigue, cough,
and shortness of breath. Individual II-1 had mild to moderate
symptoms but did not seek hospital care.
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Figure 1: Pedigree of Family 1, affected by mild COVID-19. Circles
are females, Squares are males. Arrow indicates the individual who
was the source of the infection to the household. Dark indicates
individuals affected by COVID-19. Individual 1.1 cared for 1l.1 and
11.2 during the peak of their disease but did not contract COVID-19.

Family 2 (Figure 2) lives in the city of Rio de Janeiro and is
of Portuguese descent. It is unclear which individual was the
source of the infection and all live in the same household with-
out the possibility of complete isolation. I-1 (81 years old), II-1
(49 years old), 1I-2 (40 years old), and llI-1 (14 years old) all
showed mild signs of COVID-19 (cough and fatigue). Individual
I-2 (79 years old) was certainly exposed but did not show any
signs of the disease.
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Figure 2: Pedigree of Family 2, affected by mild COVID-19. Circles
are females, Squares are males. Dark indicates individuals affected
by COVID-19. All five individuals lived in the same household and
were in close contact. Individual 1.2 did not show any signs of the

disease.
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Family 3 lives in the metropolitan area of Rio de Janeiro and
includes a mother of four that was admitted to the emergency
room with a heart attack, and died soon after. She is of African-
European mixed descent and two days later, her older son (45
years of age) and her younger son (35 years of age) were admit-
ted to the same hospital with symptoms of COVID-19 and died
soon after in the same day.

Family 4 lives in the metropolitan area of Rio de Janeiro
and is mixed of African and European descend. After attend-
ing a family gathering, seven individuals of the family without
reported concomitant diseases (the oldest, a female 91 years
of age, and the youngest, a male 39 years of age) showed signs
of COVID-19 and developed severe respiratory symptoms. All
seven died in the span of two weeks.

Family 5 lives in the metropolitan area of Rio de Janeiro and
is of Portuguese descent. Three siblings died in two days, a
71-year-old female that tested positive for COVID-19 and died
of heart failure, the middle brother that died of complications
of COVID-19, and the younger sister, who died of complications
of diabetes and no signs of COVID-19. The 45-year-old son of
the older sister, who was wheel chair bound and also had dia-
betes, also died from complications of COVID-19.

Family 6 lives in the metropolitan area of Sdo Paulo and is
mixed of African and European descend. Twenty-eight mem-
bers attended a birthday party of a woman relative, which in-
cluded her six siblings. Soon after, 14 family members showed
signs of COVID-19. The woman celebrating her 59" birthday and
her husband (61 years of age) showed signs of COVID-19 and
died soon after the party. Further, two of her male siblings, an
older one (62 years of age) and a younger one also died of CO-
VID-19. There were no reports of concomitant diseases affect-
ing the four individuals who died. The remaining ten COVID-19-
affected family members recovered.

6-Month follow-up of families 1 and 2

It was possible to follow families 1 and 2 (Figures 1 and 2)
after they recovered from their initial infection. Family 2 con-
tinued COVID-19 free after 6 months, whereas individuals 1.2,
1.3, and 1.2 showed signs of COVID-19 reinfection. 1.2 and 1.3
had mild symptoms whereas Il. 2 reported symptoms that were
more severe than the first time he was infected. Individuals I.1
was once again exposed to his son but did not show any signs of
contracting the disease.

Discussion

The evaluation of these six families suggest that mild dis-
ease, as well as severe COVID-19 that leads to death aggregate
in families, indicating a genetic component. This evidence al-
lows us to speculate that possibly genetic mechanisms that in-
hibit the virus to efficiently infect cells of the host or an efficient
immune response that some hosts show when infected by COV-
ID-19 exist. In some instances, as can be seen in families 1 and 2,
some individuals may be even “Protected” against SARS-CoV-2
infection. Similarly, people may be more susceptible to a more
severe disease trajectory, that increases the odds of death, and
that as well aggregates in families, as can be seen for families
3, 4,5, and 6. Family 5 shows that diabetes was a concomitant
condition in some individuals and the severity of COVID-19 out-
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come may be related to an increased ACE2 expression, which
may influence susceptibility to more severe infection [13].

Conclusions

These series of six families provide evidence that the host
response to SARS-CoV-2 infection is similar within nuclear fami-
lies, suggesting a genetic component.
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