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Abstract

In this study, we report a large family cluster consisting of 29 genetically related
patients hospitalized with coronavirus disease-2019 (COVID-19). We sought to
determine the clinical characteristics relevant to the clinical course of COVID-19 by
comparing the family cluster to unrelated patients with SARS-CoV-2 infection
so that the presence of potential determinants of disease severity, other than
traditional risk factors previously reported, could be investigated. Twenty-nine
patient files were investigated in group 1 and group 2 was created with 52 con-
secutive patients with COVID-19 having age and gender compatibility. The virus was
detected for diagnosis. The clinical, laboratory and imaging features of all patients
were retrospectively screened. Disease course was assessed using records regarding
outcome from patient files retrospectively. Groups were compared with respect to
baseline characteristics, disease severity on presentation, and disease course. There
was no difference between the two groups in terms of comorbidity and smoking
history. In terms of inhospital treatment, use differed not significantly between two
groups. We found that all 29 patients in the group 1 had severe pneumonia,
18 patients had severe pneumonia. Hospitalization rates, length of hospital stay, and
transferred to intensive care unit were found to be statistically significantly higher in
the group 1. In the present study, COVID-19 cases in the large family cluster were
shown to have more severe disease and worse clinical course compared with con-
secutive patients with COVID-19 presenting to the same time. We believe further
studies into potential genetic mechanisms of host susceptibility to COVID-19 should

include such family clusters.
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1 | INTRODUCTION

Since the end of 2019, a new type of respiratory tract infection first
reported in China, with the ability to cause severe pneumonia,
respiratory failure, and death has begun to impact the way of life
throughout the world.! The disease was designated as coronavirus
disease-2019 (COVID-19) by the World Health Organization (WHO)
in February 2020 and the pathogen was shown to be a novel
coronavirus, namely, severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2).>° Reported cases of COVID-19 have reached
more than 1600000 worldwide with death toll exceeding 100 000
according to WHO as of 12th April 2020.*

Although first cases of COVID-19 in China seemed to be related
to a seafood wholesale market, rapid evidence for human-to-human
transmission emerged with increasing number of cases.” When modes
of transmission were investigated, direct contact with infected people
through droplet transmission or fomites in the immediate environment
as well as indirect contact with surfaces in the immediate environment
or with objects used by the infected people were proposed. Moreover,
airborne transmission of COVID-19 was thought to be possible in
specific circumstances which resulted in aerosol formation.®

The clinical presentation of COVID-19 has been reported to vary
from cases with mild or uncomplicated illness constituting majority of
the patients to severe disease requiring hospitalization and oxygen
support (14%) or even admission to intensive care unit (5%).” Severe
COVID-19 infections have reported to be resulting in viral pneu-
monia which may be associated with respiratory failure and death.”
Although most of the morbidity in COVID-19 seems to be related to
the presence of viral pneumonia, cases with mild disease are thought
to be responsible for majority of the spread of SARS-CoV-2 infection
in the population.* Even asymptomatic patients with SARS-CoV-2
infection have been demonstrated to be able to transmit disease®
which may explain why prevention of COVID-19 in the population
proved to be challenging: WHO have declared COVID-19 to be a
pandemic on 11th March 2020.”

Susceptibility to contracting COVID-19 and severity of the dis-
ease while it runs its course seems to be related to a number of host as
well as virus related factors. Initial reports regarding host related
factors affecting susceptibility as well as severity include older age,
male sex, smoking, and chronic comorbidities like systemic hyperten-
sion (HT), coronary heart disease (CHD), chronic respiratory disease
(chronic obstructive pulmonary disease and asthma), diabetes mellitus
(DM), and so forth.’® The viral load and genetic characteristics of the
infecting SARS-CoV-2 strain have also been proposed as factors af-
fecting disease susceptibility and severity.'*

Transmission of COVID-19 from person to person through close
contact and spread of disease via asymptomatic patients are recognized
to be associated with outbreaks of familial transmission which may even
result in the formation of family clusters.'?** Transmission due to
asymptomatic carriers have been previously reported to result in family
clusters of COVID-19.'%1* Genetic factors have been implicated in a
genetically related family cluster of SARS-CoV pneumonia with very

poor outcomes.”

In this study, we report a large family cluster consisting of 29
genetically related patients hospitalized with COVID-19. We sought
to determine the clinical characteristics relevant to the clinical
course of COVID-19 by comparing the family cluster to unrelated
patients with SARS-CoV-2 infection so that the presence of potential
determinants of disease severity, other than traditional risk factors

previously reported, could be investigated.

2 | MATERIAL AND METHODS
2.1 | Study design and participants

This is a retrospective study conducted in a university hospital using
records of patients who were admitted to the emergency room (ER)
and hospitalized with COVID-19. All consecutive patients with con-
firmed COVID-19 and hospitalized between 18th March 2020 and
28th March 2020 were screened after a family cluster consisting of
29 genetically related patients was recognized to be admitted in less
than 2 weeks. The patients forming the family cluster (group 1) were
investigated for possible means of transmission and detailed contact
history were retrieved from patient files. Another group consisting of
age and sex matched consecutive patients with COVID-19 who
were admitted to the same tertiary center in the 10-day period
was formed (group 2). The study was approved by the local Ethics
Committee (2020/39-39).

COVID-19 was diagnosed when patients met the criteria
suggested by WHO Interim Guidance Document and Turkish
Ministry of Health COVID-19 Guideline: patients suspected
with infection on clinical grounds were tested for the presence of
SARS-CoV-2 infection.*® Briefly, all patients admitted to the ER
underwent triage and were questioned for the presence of fever,
dry cough, or shortness of breath, as well as travel history abroad
and any history of COVID-19 or recent hospitalization for any
respiratory disease in a next of kin. In accordance with COVID-19
diagnostic algorithms, patients who were suspected of having
SARS-CoV-2 infection after triage were further questioned for
additional symptoms and data regarding comorbidities like DM,
HT, CHD, chronic respiratory disease, malignancy on admission,
and along with smoking history were collected. Physical ex-
amination was carried out along with measurement of oxygen
saturation (SaO,) by pulse oximetry. Baseline electrocardiogram
(ECG) and chest X-ray were performed in all patients. In sympto-
matic patients with normal chest X-ray findings and in older (>50
years) patients or those with history of comorbidities and equi-
vocal chest X-rays, low-dose chest computerized tomography (CT)
of the chest without contrast were carried out.

Oropharyngeal and nasopharyngeal swab specimens from the
upper respiratory tract as described elsewhere were sent to a
nation-wide central laboratory for real-time reverse-transcriptase
polymerase chain reaction and SARS-CoV-2 infected individuals
were identified by the successful amplification of virus.**¢*/

Laboratory analysis were performed for complete blood count,
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C-reactive protein (CRP), routine biochemistry (alanine amino-
transferase, aspartate transaminase, urea, creatinine, electrolytes,
and lactate dehydrogenase) and plasma D-Dimer, cardiac Troponin
I, and ferritin.

Only patients who tested positive for COVID-19 in the course
of clinical evaluation were included in the study. Patients in both
groups were classified as uncomplicated COVID-19, pneumonia,
and severe pneumonia as suggested by WHO and national guide-
lines. COVID-19 cases are classified into three categories in terms
of severity: uncomplicated cases consisting of upper respiratory
tract infection, cases with pneumonia who have no signs of severe
pneumonia or need for supplemental oxygen, and cases of severe
pneumonia who have severe respiratory distress, respiratory rate
(RR) more than 30 breaths/min or SpO, less than or equal to 93%
on room air.**® Those patients with increased risk of complications
or unfavorable prognosis were hospitalized: (a) older (>50 years)
patients, (b) patients with comorbidities, (c) severe pneumonia on
presentation (confusion or pulse >125/min or RR > 30 breaths/min
or hypotension < 90/60 mm Hg or SpO, < 93% on room air or chest
imaging indicative of bilateral opacities, not fully explained by
volume overload, lobar or lung collapse, or nodules), (d) sepsis
and septic shock, (e) patients with cardiomyopathy or malignant
arrythmias, (f) patients with acute renal injury, (g) patients with
established poor prognostic findings in initial evaluation (lympho-
penia < 800/uL or serum CRP > 40 mg/L or ferritin > 500 ng/mL, or
D-Dimer >1000 ng/mL).**¢

2.2 | Data collection

The following data were collected including patient demographic
information, medical history, contact history, history of comorbid-
ities, laboratory findings, radiologic report data, therapeutic
interventions during the hospitalization (ie, hydroxychloroquine,
oseltamivir, antibiotics, antiviral treatment [lopinavir and ritonavir,
favipravir], and respiratory support) from patients using “Case Re-
cord Form Instructions Severe Acute Respiratory Infection Clinical
Characterization Data Tools” which were utilized in the center's
COVID-19 ward and intensive care unit (ICU).*® Disease course
(death or need for transfer to ICU) for mechanical ventilatory
support, discharge from hospital, and length of hospital stays)
was assessed using records regarding outcome from patient files
retrospectively. Data were carefully reviewed and confirmed by
experienced physicians and were double-checked to guarantee the
accuracy of the data extraction procedures.

2.3 | Statistical analysis

Groups were compared with respect to baseline characteristics,
disease severity on presentation, disease course, and clinical out-
comes. Continuous variables are presented as mean + SD. Categorical

variables are presented as counts. The statistical comparisons were
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performed using the two-sided Student t test. Categorical variables
were compared using the y? test or Fisher exact test for small sam-
ples. Pearson's correlation was used for numerical data. Values of
P <.05 were considered statistically significant. The statistical ana-
lyses were performed using SPSS 20.0 software (SPSS, Chicago, IL)
for Windows.

3 | RESULTS
3.1 | Demographic characteristics

We documented and analyzed the demographic information, clinical
characteristics, comorbidities, and physical examination on admission
(Table 1). Twenty-nine patient files were investigated in group 1 and
group 2 was created with 52 consecutive patients with COVID-19
having age and gender compatibility (Table 1).

TABLE 1 Characteristics of patients with group 1 and group 2
with COVID-19 infection

Group 1 Group 2 P
Demographic information
Age,y 58.86+19.02 53.37 + 16.64 .180
Male sex, n (%) 16 (55.2) 29 (55.8) .360
Female sex n (%) 13 (44.8) 23 (44.2) .365
Clinical characteristics
Fever, n (%) 22 (75.9) 29 (55.8) 095
Cough, n (%) 26 (89.7) 28 (53.8) .001
Shortness of breath, 19 (65.5) 10 (12.3) .001
n (%)
Loss of taste and smell, 12 (41.4) 15 (28.8) 327
n (%)
Fatigue, n (%) 23 (79.3) 38 (73.1) .600
Diarrhea, n (%) 8 (27.6) 2 (13.8) .003
Comorbidities
Diabetes mellitus, n (%) 9 (32.1) 8 (15.4) 093
Hypertension, n (%) 11 (37.9) 12 (23.1) 201
Coronary heart disease, 2 (6.9) 10 (19.2) 196
n (%)
Chronic respiratory 7 (24.1) 12 (23.1) 1.000
disease,” n (%)
Malignancy, n (%) 2 (6.9) 4(7.7) 1.000
Smoking history, n (%) 11 (37.9) 12 (23.1) 201
Physical examination
Respiratory rate, /min 20.82+5.03 18.72+6.12 104
Heart rate, /min 98.62+12.59 85.34+9.00 .000
SBP, mm Hg 123.1+14.41 122.7+18.26 .932
DBP, mm Hg 72.07 £9.01 71.94 +8.96 .956
Sa0,, % 91.79 £5.09 93.80 +£4.94 .105

Note: Bold values are statistically significant p < .05.

Abbreviations: COVID-19, coronavirus disease-2019; DBP, diastolic blood
pressure; SBP, systolic blood pressure.

2Chronic respiratory disease, chronic obstructive pulmonary disease, and
asthma bronchiale.
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3.2 | Family cluster transmission dynamics

We also showed it as a pedigree chart to better explain the kinship
bond of the patients forming the group 1 (Figure 1). Detailed contact
history of the family group reveals that the first patient known to
contract COVID-19 (case 1) have had contact with a group of people
without disease symptoms, traveling from a foreign country. A family
event attended by case 1, who was then asymptomatic and by three
other cases (case 2, case 3, and case 4) was identified as the critical
event in the formation of the family cluster, with the rest of the cases
have been described as probable one to one transmission stemming
from first four cases due to close personal contact (Figure 1). It is also
important to note that detailed interviews have revealed that no
other relatives of the cases forming the family cluster were admitted
to other health care facilities for suspected or proven COVID-19 as
of writing of this manuscript is finalized.

3.3 | Clinical and laboratory findings

The most common symptoms in all patients with COVID-19 at ad-
mission were fatigue (75.3%) and cough (66.7%) followed by fever
and shortness of breath. Cough, shortness of breath, and diarrhea in
the group 1 were significantly higher than the group 2. All patients
had comorbidity, the most common comorbidity, HT (28.4%), and
smoking history (28.4%), followed by chronic respiratory disease
(23.5%), DM (21.3%), and CHD (14.8%), respectively (Table 1).
There was no difference between the two groups in terms of
comorbidity and smoking history. Systolic blood pressure, diastolic
blood pressure, and RR were found to be high in the group 1,
although there was no statistical significance and heart rate (HR) was
found statistically significantly higher in the group 1. Measurement of
oxygen saturation was found to be low in the group 1, which was not

statistically significant (Table 1).

ECG was applied to all patients and interpreted by the
cardiologist because of the side effect profile of the drugs re-
commended before starting treatment. When the patient group was
evaluated for the development of clinically significant arrythmias, no
untoward rhythm disturbances or significant QTc prolongations
(>500 milliseconds) use could be detected.

When we evaluated according to WHO classification, we found
that all 29 patients in the group 1 had severe pneumonia, 11 patients
in the group 2 were uncomplicated, 23 patients had pneumonia, and
18 patients had severe pneumonia (Figure 2).

Laboratory findings of the patients at the time of their first ad-
mission to the hospital are presented in Table 2. When the two
groups were compared, it was found that the number of eosinophils
in the group 1 was statistically significantly lower and the ferritin
value was statistically significantly higher, respectively.

3.4 | Imaging features

Unilateral and bilateral lesions diagnosed with chest CT were obtained
from the image acquisition and communication system. Bilateral
pneumonia was detected in chest CT of all cases in the family cluster
group (group 1). In the group 2, 33 of the cases had bilateral pneu-
monia, eight of them were unilateral, and 11 of the patients had no
lung involvement. Cross-sectional unenhanced chest CT images of a

48-year-old female patient (case 1) are presented in Figure 3.

3.5 | Treatment and hospital processes

There were no differences between the groups with respect to
medications (antihypertensive drugs including angiotensin con-
verting enzyme [ACE] inhibitors and angiotensin receptor blockers

and antithrombotic agents) that the patients used for comorbid
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FIGURE 1 Pedigree chart showing possible contact history and kinship between COVID-19 pneumonia cases that make up the family
cluster. Explanation: First case 1 attended a meeting with asymptomatic guests from abroad. Then there was a family event with cases 2, 3, and
4. After the first 4 days, transmission was made to other family members. COVID-19, coronavirus disease-2019
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chronic conditions when they presented to the ER with COVID-19
symptoms. In terms of inhospital treatment, hydroxychloroquine,
oseltamivir, antibiotics, antiviral treatment, systemic corticoster-
oid, and tocilizumab use differed not significantly between two
groups (Table 3).

Hospitalization rates and length of hospital stay were found to
be statistically significantly higher in the group 1. Six patients in the
group 1 and two patients in the group 2 were transferred to ICU. Of
these cases, two cases from the group 1 and one case from the group
2 died due to septic shock, not statistically significant, but the rate

was higher in the group 1 (Table 3).

TABLE 2 Laboratory findings of the patients on the day of hospital
admission

Laboratory findings Group 1 Group 2 P

White blood cell /mm® 6826.21+3319.11 7655.78 +4498.13 .396

Neutrophil, /mm? 4841.03+3076.84 5976.34+414450 .211

Lymphocyte, /mm? 1274.48 £ 617.78 1290.0£629.40 .918
Eosinophil, /mm? 25.52+52.00 81.14+119.71 .021
Hemoglobin, g/dL 13.86+1.70 13.05+2.22 .097
Hematocrit, % 39.9+3.75 38.45+5.34 211
Platelet, /mm?® 190.07 + 62.05 22443+10393 .114
ALT, U/L 32.14 £ 16.69 4416 £ 19.27 518
AST, U/L 36.34+21.08 33.2+£50.48 .752
CRP, mg/L 48.41 + 64.54 44.75 + 68.61 .820
Lactate dehydrogenase, 242.29 +96.58 268.31+108.27 .308
U/L
Ferritin, ng/mL 325.41 +£260.68 213.97+£207.58 .048
D-dimer, ng/mL 797.70 £ 884.88 711.90+£73347 .682
Troponin |, ng/L 14.00 +44.39 8.75+15.06 .302
Creatinine, mg/dL 0.88+0.32 0.99+0.53 .333

Abbreviations: ALT, alanine aminotransferase; AST, aspartate
transaminase; CRP, C-reactive protein.

4 | DISCUSSION

The recognition of a large COVID-19 family cluster consisting of 29
genetically related patients among cases presenting to the ER of a
tertiary center in a 10-day-period has prompted the initiation of the
present study in which the family cluster is compared with a group
consisting of consecutive unrelated patients with COVID-19 ad-
mitted to the same clinic in the same time span. The principal finding
of this retrospective evaluation is that although both the family
cluster and the age and sex matched control group is similar in terms
of previously recognized COVID-19 prognostic factors like tradi-
tional cardiovascular risk factors and cardiovascular conditions in-
cluding HT, there is an unforeseen tendency for increased disease
severity and poorer prognosis in the family forming the cluster.

To compare the family cluster with other patients with COVID-19,
clinical presentation in terms of symptoms, physical findings, labora-
tory examination, radiological findings, and clinical course were
investigated to establish any differences in terms of severity and
prognosis. On the other hand, any potential contributors to prognosis
like demographic characteristics, cardiovascular risk factors, comorbid
chronic illnesses, concomitant medications, and drugs used for treat-
ment of COVID-19 were compared.

Age and sex have been reported to be among most important
factors contributing to prognosis in COVID-19. In an initial report of
99 cases from China, COVID-19 has been shown to affect males and
older people more." Comparison of COVID-19 patient groups with
increasing severity has established advanced age to be a risk factor for
mortality.”” When patients who have died form COVID-19 are in-
vestigated most were found to be males aged over 50.%° To minimize
the effects of age and sex while comparing the family cluster to other
unrelated patients with COVID-19 in terms of clinical characteristics
and prognosis, a group matched in terms of age and sex was selected:
the mean age of the family cluster was 58.86 + 19.02 years, compar-

91,19,21

able with reports regarding epidemiology of COVID-1 and

similar to that of group 2. Most of the patients in the family cluster and
the control group were males (55.2% and 55.8%, respectively), in

accordance with the literature.’”?*
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FIGURE 3 First case of the family cluster group (case 1), cross-sectional computed tomography images of a 48-year-old female patient from
different times. A, At early stage, bilateral, peripheral patchy ground-glass opacities (GGO), and consolidations were (B) and predominant
consolidation with inside air bronchogram sign occurred in a week after illness. C, The lesions were gradually absorbed later from day 19, linear

opacities still remained within GGO

Besides age and sex, several factors including cardiovascular
risk factors and chronic comorbid conditions have been recognized
to be related to disease severity, poor clinical outcomes, and
mortality among patients with COVID-19. These include HT, DM,
cardiovascular disease including CHD and heart failure, chronic
respiratory disease, smoking, and malignancy.'®** HT has been
reported to be the most important comorbid condition with the
potential to influence prognosis.”’’"?® However, the actual con-
tribution of HT to poor prognosis independent of its relation to
age has not been convincingly demonstrated among COVID-19.7*
Nevertheless, there was no significant difference in terms of
frequency of HT among patients forming the family cluster and
other patients with COVID-19 in our study. The same trend
was also observed when other comorbid conditions and smoking
history of the family cluster were compared with other patients
with COVID-19 forming the group 2 (Table 1).

When the two groups are compared regarding their initial pre-
sentation to the ER, patients belonging to the family cluster were
found to have more frequent symptoms in terms of cough, shortness
of breath, diarrhea, and albeit nonsignificant, numerically higher
cases of fever. Abundance and severity of symptoms have been
proposed to be related to disease severity in terms of initial pre-
sentation and progression of COVID-19.%7?%2¢ |n patients belonging
to the family cluster, physical examination on initial presentation
have demonstrated increased mean HR compared with the other
COVID patients (Table 1). Increased HR on presentation may be
related to worse prognosis in COVID-19 cases.'*?’

When patients were evaluated in terms of disease severity, all
patients in the family cluster were found to have severe pneumonia,
whereas severe pneumonia was present only in 35% of the group 2.
Moreover, 22% of the group 2 consisting of unrelated consecutive

patients with COVID-19 were found to have only uncomplicated
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TABLE 3 Treatment and outcome characteristics of patients

Group 1 Group 2 P

Treatment

Hydroxychloroquine, n (%) 25 (86.2) 44 (84.6) .054

Oseltamivir, n (%) 24 (82.7) 41 (80.7) .052

Antibiotics,” n (%) 24 (82.7) 44 (84.6) .054
Antiviral treatment

Lopinavir-ritonavir, n (%) 8 (27.6) 6 (11.5) 123

Favipravir, n (%) 5(17.2) 3(5.8) 127

Tocilizumab, n (%) 3(10.3) 4(7.7) 697

Corticosteroids, n (%) 3(10.3) 4(7.7) 697
Outcome

Hospitalization, n (%) 29 (100) 17 (32.7) .000

Transfer to ICU, n (%) 6 (20.7) 2 (3.8) .022

Hospital length of stay, d 6.4 34 .000

Mortality n (%) 2 (6.9) 1(1.9) 290

Note: Bold values are statistically significant.
Abbreviation: ICU, intensive care unit.
@Antibiotics: azithromycin or moxifloxacin.

illness (Figure 2). Considering patients with definitive clinical out-
come, Zhou et al** have demonstrated mild disease to be present in
38% of the general population and in 53% of the cases who have
survived. In our study, we have demonstrated the COVID-19 severity
in patients forming the family cluster to be strikingly higher when
compared with an unselected consecutive COVID-19 patient group
who is age and sex matched and have a similar profile in terms of
comorbidities and cardiovascular risk factors. The same pattern was
also recognized when chest CT findings of the family cluster were
compared with other patients with COVID-19: all of the patients in
the cluster had bilateral involvement whereas bilateral involvement
was detected in only 63% of patients from the group 2. More
extensive disease involvement as detected by chest CT scans is
recognized to be well correlated with both COVID-19 severity and
worse disease prognosis.” 2428

Among other findings suggestive of a worse prognosis in the family
cluster, lower eosinophil counts, and increased ferritin levels were
detected (Table 2), both of which are recognized to be markers of
COVID-19 severity."*?° We have also found well-established markers
of poor prognosis to be numerically different, albeit nonsignificantly,
among the groups: D-Dimer, CRP, and Troponin | levels were higher
and platelet count was lower in the COVID-19 family cluster.

Patients who have the potential to experience complications or
who have more severe disease like pulmonary involvement on chest
CT examinations indicating pneumonia are recommended to be
hospitalized.**® All patients with COVID-19 in the group 1 have been
hospitalized whereas only 32.7% of the group 2 patients with
COVID-19 were hospitalized after their assessment in the ER
(Table 3), in line with findings indicative of more severe disease in the
family cluster. Moreover, length of hospital stays and need for
transfer to ICU were found to be statistically significantly higher in

the group 1. Mortality was numerically higher in patients with
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COVID-19 forming the family cluster; however, the difference was
not statistically significant, possibly due to low number of deaths. In
terms of COVID-19 treatment, no significant differences could be
established between two groups, while it is worth mentioning that
small number of patients and observational nature of the study
should be taken into consideration and caution should be exercised
before drawing conclusions regarding impact of therapy on prognosis
(Table 3). Nevertheless Joshua et al®’

hydroxycholoroquine administration to the SARS-COV-2 positive

have demonstrated that

population was associated with an increased need for escalation of
respiratory support. And since no difference with regard to hydro-
xycholoroquine use was demonstrated between family cluster pa-
tients and other COVID-19 cases, treatment alone seems to be not
related to the differences in the clinical course, which in turn may be
more related to the severity of COVID-19 in the family cluster.

There has been some concern regarding the use of ACE inhibitors
and angiotensin receptor blockers in COVID-19 because ACE2, an
enzyme that physiologically counters renin-angiotensin-aldosterone
system activation, is the functional receptor to SARS-CoV-2.>24%0
Upregulation of the ACE2 due to RAS blocker use was hypothesized to
impact susceptibility to SARS-CoV-2 infection and clinical course of
COVID-19,°° whereas no clinical data to back-up this possibility have
been published.?*** On the contrary, Zhang et al* have reported that
among hospitalized patients with COVID-19 having HT, inpatient use
of ACEI/ARB was associated with lower risk of all-cause mortality
compared with ACEI/ARB nonusers.>? In this study, there were no
differences between the groups with respect to antihypertensive
medications including ACE inhibitors and angiotensin receptor
blockers that the patients used when they presented to the ER with
COVID-19 symptoms.

Formation of family clusters have been reported in COVID-19
previously.’>*>%® Ye et al'> have reported a COVID-19 cluster
of five cases of from the same family in which transmission of COVID-19
via close contact with asymptomatic carriers during the incubation
period has been suggested as a reason for the formation of family
clusters. A similar pattern can be recognized concerning the family

I'® has reported a family cluster of

cluster in the present study. Chan et a
six patients underlining the importance of person-to-person transmission
in family homes. In our study, a family meeting consisting of four cases
has been identified as the main event leading to formation of the cluster.
A three-person family cluster reported by Yousefzadegan and Rezaei'” is
interesting with regard to the observed poor outcome. They have re-
ported three previously healthy brothers, “without histories of under-
lying diseases, including HT, DM, cardiac or hepatic disease, or
malignancy”, aged 54 to 66 years, who have died after less than 2 weeks
of illness. The authors suggest that such cases may imply that there may
be a particular predisposition which may render related people from
same family susceptible to COVID-19 and/or to severe illness from
COVID-19." Interestingly, Shi et al,** while trying to establish a host
risk score for estimating susceptibility to severe COVID-19, have
demonstrated that having more infected family members seems to be
associated with increased severity of COVID-19, emerging as a risk

factor which needs to be further investigated.
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Unexpected clinical worsening which seems to be very hard
to predict just on clinical grounds seems to be one of the
clinical dilemmas faced by the physicians caring for patients with
COVID-19.71-21 Difficulties in predicting clinical course and prog-
nosis of COVID-19 in daily practice may be interpreted as the pre-
sence of currently unforeseen host characteristics which make
patients prone to untoward complications and unfavorable
outcomes.'*?” Patients may have particular predisposition to
SARS-CoV-2 infection or severe illness, possibly variations in their
immunological and inflammatory responses possibly mediated in at
least in part by RAS system.'>?*3*35 A recent report has offered
structural variations in human ACE2 influencing its binding with
SARS-CoV-2 spike protein as a candidate for a mechanism by which
host susceptibility to COVID-19 may be mediated.*®

Darbeheshti and Rezaei®’

stated that three genetic-related
models for predisposition to COVID-19 could be described, models
1-2-3. We think that possible predisposition in this family is
2 model. Most probably there is highly penetrant dominant trait in
X-linked ACE2 gene that affected our family cluster but further
analyses are needed.®”

In the present study, COVID-19 cases in the large family cluster
were shown to have more severe disease and worse clinical course
compared with consecutive patients with COVID-19 presenting to
the same ER in the given time interval. Since recognized COVID-19
prognostic factors like age, sex, cardiovascular risk factors, and
chronic comorbid diseases seem to be unable to account for the
differences in clinical presentation, this large family cluster may be an
example of currently unrecognized host factors which may be im-
portant in determining susceptibility to COVID-19 as well as its
prognosis. We believe further studies into potential genetic me-
chanisms of host susceptibility to COVID-19 should include such

family clusters.
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