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ABSTRACT

OO

Objectives. The experience accumulated in the last two years shows that the
prevention of COVID-19 in people with comorbidities (protective measures,
vaccination, etc.) still remains a public health priority. In this context, the aim of
our study was to perform a retrospective, observational study in order to assess
the time-to-death and risk factors of mortality among COVID-19 patients.
Materials and Methods. The study was conducted on 177 patients admitted to
Oradea Emergency County Hospital, Bihor, Romania, between October and
December 2021. Inclusion criteria were patients over 18 years positive for
COVID-19 in upper respiratory tract samples using real-time PCR test. Exclusion
criteria were pregnant women, age <18 years, and patients with incomplete
records at admission. Results. The mortality rate was assessed in correlation with
the most prevalent comorbidities such as diabetes, cardiovascular diseases,
hypertension, chronic kidney disease, and chronic pulmonary diseases, either
alone or associated. During hospitalization, an aggravated health condition was
noticed for 71 patients (40.11%). Among them, 47 patients were transferred to
the intensive care unit (66.20%) due to severe respiratory failure, aggravation of
associated diabetes and/or other associated comorbidities. Ventilation support
was necessary in 122 cases (68.63%). The average survival time was 8.66 days.
In conclusion, we found that the most prevalent comorbidities were
cardiovascular diseases, being the major risk factor for mortality or aggravation
after hospitalization. Its association with diabetes caused a risk of death 2.1 times
higher than in patients without comorbidities. Based on Kaplan—Meier survival
analysis, we found that the in-hospital survival rate was significantly higher in
females compared to males (50.52% vs 33.75%).
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infectious disorders, such as the

Globally, based on the World Health Organization
(WHO) daily report, the total number of infections during
the COVID-19 pandemic reached in December 2021
640.395.651 confirmed cases, including 6.618.579 deaths
[1]. In Europe, 265.511.765 cases were confirmed, and
2.137.157 deaths were reported to WHO. The overall
infection fatality rate has been estimated to be around 0.5—
1%, with higher rates among those aged 60 or older [2-4].

Previous studies revealed differences in rates of severe
SARS-CoV-2 infection, depending on the prevalence of
underlying medical conditions and comorbidities, clinical
severity, access to care, and quality of care [5,6], being
well-known that chronic diseases share several standard

proinflammatory state, and the attenuation of the innate
immune response. Based on these findings, it is generally
accepted that risks increase with age, but nowadays there
are strong pieces of evidence demonstrating increased risks
associated with various health conditions, including
chronic kidney disease (CKD), diabetes, lung and liver
diseases, cardiovascular disease (CVD), hypertension,
obesity, immunodeficiency, or certain disabilities [7-10].
The experience accumulated in the last two years provides
sufficient arguments showing that preventing COVID-19
in populations with associated conditions must be a public
health priority, along with conjugate efforts for the uptake
of vaccines. Hence, careful evaluation and management of
underlying conditions among patients with COVID-19 can
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help avoid the risk of severe illness. The predictive risk
factors for critical illness and death might be very useful in
the future, as the recent pandemic experience has shown us
that while the number of cases increased, the admission and
discharge criteria were changed to accommodate the
service to those who need it most [11,12].

In Romania there is a lack of epidemiological studies
related to the clinical progress of COVID-19 patients
examining survival outcomes, patient’s socio-demographic
characteristics, and predictive risk factors for critical
illness and death causes. As reported on 21 August 2022, a
total of 3.186.995 confirmed cases (2065 newly confirmed)
and 66.490 deaths were recorded in Romania, the incidence
cumulative rate/1000 inhabitants being 4.9. Better
quantification of the relation between comorbidities and
different outcomes is essential.

The aim of our study was to perform a retrospective,
observational study based on medical records of confirmed
COVID-19 cases hospitalized at Emergency County Hospital
Oradea, Bihor, in NV Romania, over a period of three months,
from October to December 2021. The socio-demographic
data and clinical features including patients’ area of
provenance (rural versus urban), age and gender, associated
pathologies, health condition at admission time, vaccination
status, average hospitalization time, ventilation support, and
death rate are analyzed in order to assess the time-to-death and
risk factors of mortality among COVID-19 patients.

Materials and Methods

Study design and participants

An observational cohort study was conducted on a total
number of 177 patients, hospitalized at Emergency County
Hospital Oradea, Bihor, in North West (NW) Romania,
over three months from October to December 2021, which
corresponds to a high incidence of COVID-19 infections.
Inclusion criteria were: age >18 and patients positive for
COVID-19 test based on virus detection for the
RNA/antigen in the upper respiratory tract specimens
(nasopharyngeal and oropharyngeal) using real-time PCR
test. Exclusion criteria were: pregnant women, age<18
years, and patients with incomplete records at admission.
All patient data were anonymized. The demographic
characteristics examined included age, sex, urban and rural
area of provenance, medical history, and vaccination
status, all of this information being provided by the patients
at admission.

Variables and data sources

In all subjects, data on baseline comorbidities and
COVID-19-related complications were collected. Clinical
data of patients were extracted from the hospital records.
The prevalence of associated pathologies was assessed,
along with the illness severity and health condition at
admission time. Moreover, the ventilation support was
evaluated in terms of hours (ranging between 24-96 hours).

The severity of symptoms on admission was categorized
(such as: mild, moderate, severe, or critical), while the
patients’ evolution during hospitalization was recorded,
along with the necessity for intensive care at admission or
during hospitalization. The risk of death in unvaccinated
patients was compared to vaccinated ones.

Outcomes

The major outcomes after admission were the
discharges following recovery or death. The mortality rate
was assessed in correlation with the most prevalent
comorbidities such as diabetes, cardiovascular diseases,
hypertension, chronic kidney disease, and chronic
pulmonary diseases, either alone or in association. Kaplan—
Meier survival analysis was applied to compare mortality
rates between genders.

Statistical analysis

Statistical analysis was generated using the Statistical
Package for the Social Sciences (SPPS), version 20.
Descriptive statistic was performed including means,
standard deviations, and tests of statistical significance by
applying t-test and chi-square test. The statistical
significance was considered for p-values < 0.05. In clinical
trials, the investigator is often interested in the time until
participants in a cohort study present a specific event such as
death. The Kaplan-Meier curve is used to estimate the
survival function from data that are censored, truncated, or
have missing values. It shows the probability that a subject
will survive up to time t. The curve is constructed by plotting
the survival function against time. In order to calculate the
relative risk, we used Med Calc Software (©2022 Med Calc
Software Ltd.). Relative risk is a ratio of the probability of
an event occurring in the exposed group versus the
probability of the event occurring in the non-exposed group.

Ethical declaration

The study was approved by the institutional review
board and Ethical Council of the Emergency County
Hospital Oradea, Bihor (no. 33274/06.10.2022), and the
research was conducted in compliance with the Declaration
of the World Medical Association of Helsinki.

Table 1. The overall characteristics of the patients
included in the study

No. %  Min/Max Average+SD
Sex (FIM) 97/80 i‘;g%/
Age (years) 28-97 67.12+12.64
oo 1374 33
Unvecanated 19198 5577

Legend: F-female, M-male, U-urban, R-rural,
SD-standard deviation
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Results

Patients’ characteristics and health condition at

admission time

Among 177 individuals meeting our study criteria, 97
(54.80%) were female and 80 (45.20%) were male, with an
average age of 67 (67.12+12.64), significantly higher for
females compared to males (p=0,013). The patients’ age
ranged between 28-97 years old, but the majority were

within the age group of 51-70 years (50.85%). The overall
characteristics of the study group are presented in Table 1.

In terms of area of provenance, the majority of
hospitalized patients came from the rural area (58.19%),
both males and females (56.70% vs 60.00%, p=0.002), as
summarized in Table 2, along with the clinical details. In
our study group, a very small percentage of patients were

vaccinated
corresponded to a much more severe evolution of them.

against

COVID-19

Table 2. Demographic data of the patients, associated pathology, and evolution of health condition

(10.73%),

which

Parameter Total cases Females Males
Nr. % Nr. % Nr. %
Age group
<50 years 16 9.04 8 8.25 8 10
51-70 years 90 50.85 41 42.27 49 61.25
>70 years 71 40.11 48 49.48 23 28.75
Average age 67.12+12.64 69.25+13.15 64.58+11.12
Area of provenance
Rural 103 58.19 55 56.7 48 60
Urban 74 41.81 42 43.3 32 40
Associated pathology
Cardiovascular diseases (CVD) 120 67.8 68 70.1 52 65
Diabetes (DZ) 71 40.11 43 44.33 28 35
Obesity 42 23.73 19 19.59 23 28.75
Chronic kidney disease (CKD) 33 18.64 19 19.59 14 17.5
Chronic respiratory disease (CRD) 37 20.9 20 20.62 17 21.25
Hepatic diseases 39 22.03 16 16.49 23 28.75
Neoplasia 6 3.39 3 3.09 3 3.75
Without associated pathology 20 11.3 10 10.31 10 12.5
With associated pathology 157 88.7 87 89.69 70 87.5
Number of associated pathologies = 1 37 23.57 25 28.74 12 17.14
Number of associated pathologies = 2 69 43.95 36 41.38 33 47.14
Number of associated pathologies > 3 51 32.48 26 29.89 25 35.71
Aggravation of health condition
Severe condition at admission time 69 38.98 34 3.,05 35 43.75
Intensive care admission 69 100 34 100 35 100
Aggravation during hospitalization 71 40.11 41 42.27 30 375
Intensive care admission during 47 66.2 24 58.54 23 76.67
hospitalization
Total 140 79.1 75 77.32 65 81.25
Intensive care total 116 65.54 58 59.79 58 725
Ventilation support
<24h 22 18.03 11 16.67 11 19.64
24-96 h 32 26.23 19 28.79 13 23.21
>96 h 68 55.74 36 54.55 32 57.14
Total 122 68.93 66 68.04 56 70
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Mortality
After 24 h 15 8.47 7 7.22 8 10
After 48 h 4 2.26 2 2.06 2 25
After >48 ore 82 46.33 39 40.21 43 53.75
Total 101 57.06 48 49.48 53 66.25
Vaccinated 9 47.37

The most prevalent comorbidity was CVD (67.80%),
the percentage being higher (but insignificant) for females
compared to males (70.10% vs 65.00%, p=0.471). Other
associated conditions included diabetes (40.11%) with
higher incidence for females than males (44.33% vs
35.00%, p=0.209), while obesity, chronic liver disease
(CLD), and pulmonary diseases (CRD) revealed a lower
prevalence, between 20-24% (23.73%, 22.03% and
20.90% respectively), more frequently present in males
(28.75% vs 19.59%, p=0.155; 28.75% vs 16.49%,
p=0.050; 21.25% vs 20.62%, p=0.919). Overall, by
analyzing the presence of different associated pathologies,
we noticed only 11.30% of patients lack any associated
condition, the percentage being higher for males, but not
significant (12.50% vs 10.31%, p=0.648). Among 157
patients with different comorbidities, most of them
presented 2 associated diseases (43.95%), the most
frequent association being diabetes and CVD (34.78%).
More than 40% of all patients were admitted emergently or
urgently, requiring intensive care facilities (38.98%), the
percentage was higher for males (43.75% vs 35.05%,
p=0.239). All of these patients presented with acute
respiratory failure and met criteria for requiring ventilation
with which they were subsequently treated. In 47 cases, the
aggravation of the associated pathologies was noticed,
especially related to CVD (23 cases), CVD associated with
diabetes (17 cases), and diabetes alone (10 cases).
Aggravation of CKD was also noticed in 7 cases.

Patient’s evolution and the most common acute

complications

During hospitalization, an aggravated health condition
was noticed for 71 patients (40,11%), with a higher value
for females (42.27% vs 37.50%, p=0.521), but no risk for
aggravation in the case of females (R2=0.127). Among
them, 47 patients were transferred to the intensive care unit
(66.20%) due to severe respiratory failure (11 cases),
aggravation of diabetes associated with CVD (11 cases),
aggravation of CVD (9 cases), unbalanced diabetes (8
cases), aggravation of CKD (5 cases) and advanced
degradation of hepatic function (3 cases). The ventilation
support was necessary in 122 cases (68.63%), the percent
being insignificantly higher in males compared to females
(70.00% vs 68.04%, p=0.780). Among these patients,
55.74 % were provided with ventilation support for more
than 96 hours, the percentage being higher in males
compared to females (57.14% vs 54.55%, p=0.731).

In-hospital mortality

A percent of 57.06% for in-hospital mortality was
calculated, significantly higher in males compared to
females (66.25% vs 49.48%, p=0.025). At 24 hours after
admission, the mortality was 8.47%, significantly higher in
males (10.00% vs 7.22%, p=0.510). All 69 patients admitted
with severe illness died during hospitalization, which means
that 68.32% of deaths were due to delayed hospitalization.
The average age of death was 67.83 years lower for males
(66.53 vs 69.27, p=0.218), while the risk of mortality was
1.4 higher in males compared to females (R2=1.366,
p=0.017). Mortality in vaccinated patients was 47.37%,
lower but not significant percentage than in non-vaccinated
ones (58.23%, p=0.368). The risk of death is 1.2 times higher
in unvaccinated patients compared to vaccinated ones
(R2=1.229, 95%ClI: 0.752-2.011, z=0.822, p=0.411).

Among vaccinated patients without associated pathology,
deaths represented 20.00%, which is lower than in the non-
vaccinated ones (37.50%, p=0.648), while in those with
associated pathology, the percentages were 53.33% vs
60.56% (p=0.588), as presented in Table 3. The risk of death
in patients without associated pathology is 1.5 times higher for
unvaccinated patients compared to vaccinated ones
(R2=1.500, 95%Cl: 0.245-9.179, z=0.439, p=0.661). In the
patients with comorbidities, there is a higher risk of death for
the unvaccinated ones compared to the vaccinated (R2=1.136,
95%Cl: 0.695-1.857, z=0.507, p=0.613).

Table 3. In-hospital mortality and vaccination status of
patients with and without associated pathology

Total Deaths/mortality
Cases  Total Vaccinated Unvaccinated
Without
: 7/ 1 6/
associated 20 35% 20% 37.50%
pathology
With
. 94/ 8/ 86/
associated 154 59.87% 53.33% 60.56%
pathology

Comparing the mortality among the patients with and
without any associated pathologies, a percent of 59.87%
was noticed for the first ones, significantly higher
compared to the patients without comorbidities (35.00%,
p=0.035), as presented in Table 3 and Table 4. Overall, the
risk of death was 1.7 times higher in patients with
associated pathologies (R2=1.744, p=0.074).
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Table 4. In-hospital mortality related to associated

pathology
Total Deaths Mortality %
cases
Diabetes (DZ) 22 15 68.18
DZ alone 9 6 66.67
DZ + Chronic kidney
diseases (CKD) 4 4 100.00
DZ + Other 9 5 55.56
Cardio -vascular
Diseases (CVD) n 36 5070
CVD alone 22 9 409.1
CVD + Chronic kidney
diseases (CKD) 17 9 5294
CVD + other 32 18 56.25
DZ + CVD 49 37 75.51
DZ + CVD 24 18 75.00
DZ + CVD + CKD 7 7 100.00
DZ + CVD + other 18 12 66.67
Other associations 15 6 40.00

Legend: DZ - Diabetes; CKD - Chronic kidneys
diseases; CVD - Cardiovascular diseases;

The highest mortality was recorded among the patients
with diabetes associated with CVD (75.51%), but
insignificantly higher compared to patients with diabetes
without CVD (50.70%, p=0.006) or other associated diseases
(40.00%, p=0.011). An important observation is the 100%
mortality for the patients with CKD associated with diabetes,
with or without CVD (Table 4). Compared to patients without
any comorbidities, the risk of death is 1.9 times higher in
patients with diabetes (R2=1.948, p=0.048), 1.5 times higher
in those with CVD (R2=1.449, p=0.256) and 2.2 times higher
in patients with diabetes associated with CVD. Also, we
noticed a risk of death 1.2 times higher in patients with CVD
compared to patients with no comorbidities (R2=1.169,
p=0.695), while the association between CVD and CKD
results in increasing the risk of death to 1.5 (R2=1.513,
p=0.277). Moreover, the association between diabetes and
CVD caused arisk of death 2.1 times higher than in patients
without comorbidities R2=2.143, p=0.020), while the triple

Table 5. Means and medians for survival time

association between CVD, diabetes, and CKD resulted in a
2.9 times higher risk of mortality (R2=2.857, p=0.001).

In-hospital survival (40 days follow-up)

While the hospitalization time was between 1-35 days
(average 9.66+7.33 days), we noticed 42.94% survival
after 35 days, significantly higher in females compared to
males (50.52% vs 33.75%). The average survival time was
8.66 days, insignificantly lower for females compared to
males (8.54 days vs 8.77 days, p=0.861), as can be seen in
Figure 1 (a, b), while means and medians for survival time
are presented in Table 5, along with the calculated
confidence interval.
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Figure 1. Kaplan-Meier survival function: a) general;
b) depending on the gender

Mean? Median
Sex ) 95% Confidence Interval ) 95% Confidence Interval
Estimate  Std. Error Estimate Std. Error
Lower Bound Upper Bound Lower Bound Upper Bound
F 15.709 1.504 12.762 18.657 15.000 1.396 12.263 17.737
M 13.332 1.224 10.932 15.731 11.000 1.385 8.285 13.715
Overall  14.623 0.996 12.671 16.575 13.000 1.228 10.593 15.407

Legend: F-female; M-male

a. Estimation is limited to the largest survival time if it is censored.
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Discussions

This retrospective study describes the basic
demography, comorbidities, health condition at admission
time, average hospitalization time, ventilation support, and
death rate collected from a single center located in NW
Romania, in order to assess the clinical outcome of
COVID-19 patients focusing on the main risk factors of
mortality, clinical-evolutionary particularities and survival
analysis.

The most prevalent comorbidity in our cohort was
cardiovascular disease (67.80%), being the major risk
factor for mortality or aggravation after hospitalization,
requiring intensive care facilities. The second associated
condition in our cohort was diabetes (40.1%), the result
being not surprising as it is well-known that the risk of
infections is further increased with poorer glycemic values,
as hyperglycemia, including the resulting glycosuria,
increases the virulence of certain pathogens [13].

According to Landstra et al. [14], severe SARS-CoV-2
infection and its associated hyperinflammation present an
indirect negative effect on insulin target tissues, and a
direct negative effect on pancreatic b-cells resulting in
hyperglycemia. On the one hand, diabetes and its
associated comorbidities increase the risk of a more severe
course of COVID-19 and increase mortality [15].
According to a study published by Wu Z et al [16] which
included a total of 72.314 patients from China, the
mortality rate was 7.3% among the diabetic patients (both
type 1 and type 2 diabetes) infected with SARS-CoV-2
virus. In our study, the most frequent association among
COVID-19 patients was between diabetes and CVD
(34.78%). Actually, The American Heart Association
(AHA) considers diabetes one of the seven major
controllable risk factors for cardiovascular disease (CVD).
A close link exists between diabetes and CVD, and
cardiovascular risk factors such as obesity, hypertension,
and dyslipidemia are common in patients with DM, placing
them at increased risk for cardiac events [17]. In related
literature and earlier research studies underlying diseases
that increase the mortality rate in patients who acquired
COVID-19, it was noticed that cardiac disease and diabetes
were the most significant risk factors [18,19]. In our study,
more than 40% of patients from this category required
intensive care facilities and ventilation support, the
main clinical manifestation being acute respiratory
distress syndrome, while some of the clinical
manifestations that are not typical might appear first,
predicting COVID-19 [20].

Other comorbidities noticed in our cohort were obesity
(23.73%), chronic liver disease (CLD) (22.03%), chronic
respiratory diseases (CRD) (20.90%), and chronic kidney
diseases (CKD) (18.64%). The potential mechanisms for
the effect of obesity on COVID-19 length of
hospitalization or severity have been extensively studied

reporting that obesity altered lung physiology, reduced
lung volumes, and subsequently induced abnormal
ventilation and perfusion distribution. Moreover, it could
induce hyperinsulinemia and insulin resistance [21]. On the
other hand, according to a meta-analysis conducted by
Ramya Nagarajan et al [22], the risk of COVID-19 severity
and death was twice as high among CLD patients than
among non-CLD patients. The impact of CRD on severe
COVID-19 and the risk of death is considered controversial
according to a Nationwide Retrospective Cohort Study of
39.420 cases conducted by Wei-jie Guan et al [23]. In this
study, patients with CRD were not associated with a higher
risk of mortality for COVID-19 compared with those
without CRD. Moreover, neither chronic obstructive
pulmonary disease nor asthma was significantly associated
with the risk of death within 30 days after hospitalization.

There are related studies showing that dialysis, organ
transplantation, and CKD represent three of the four
comorbidities associated with the highest mortality risk
from COVID-19 [24,25]. They highlighted that
hypertension is not an independent risk factor for COVID-
19 death, in contrast to renal disease. To date, it is unclear
if there is a direct mechanism of kidney involvement in
COVID-19, but however, it includes a cytokine storm
syndrome either through sepsis pathways or direct damage
of renal tubular cells [26]. A meta-analysis with a pooled
subject of 18.822 patients showed that the presence of
diabetes in CKD patients with COVID-19 was associated
with an increased risk of mortality [27]. It was concluded
that patients with CKD are more susceptible to bacterial
and viral infections due to the alterations of the immune
system [28] caused by excessive levels of proinflammatory
cytokines and oxidative stress.

We observed in our research that the association
between diabetes and CVD caused a risk of death 2.1 times
higher than in patients without comorbidities, while the
association between CVD, diabetes, and chronic kidney
diseases resulted in a 2.9 times higher risk of mortality. A
percent of 100% in-hospital mortality related to CVD,
diabetes, and CKD-associated pathology was recorded.
Overall, the mortality among the patients with associated
pathologies was 59.87% compared to 35.00% for the
patients without comorbidities. In a similar study,
conducted by Irawaty Djaharuddin et al [29], more than
half of patient’s death (52.56%) due to COVID-19
presented more than two comorbidities, while the rest had
only one.

In our study group, a very small percentage of patients
were vaccinated against COVID-19 (10.73%). Considering
the discrepancy, we also noticed an important difference
between the mortality among unvaccinated versus
vaccinated patients, with or without associated pathology,
respectively 60.56% versus only 53.33% (patients with
comorbidities) and 37.50% versus 20% (without
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comorbidities). An explanation resides from the clinical
features of the admitted patients [30], especially those with
aggravated status requiring direct admission to intensive
care units, as a consequence of tardive presentation at the
emergency unit. Another particular feature of our study
population is represented by the high number of patients
(68.63%) requiring ventilation support for more than 96 h
(55.74%).

Overall, the novelty of our study consists in describing
the patients’ profile, starting with clinical status at
admission time, and following the clinical-evolutionary
particularities and survival analysis during hospitalization.
While the standard medical care and treatment were
adequately applied, an aggravated health condition
progressed for 40.11% of the total of admitted patients.
Thus, another advantage of our study is the evaluation of
the COVID-19 severity for the unvaccinated.

Our study has some limitations, the data being collected
from a single hospital, within a relatively narrow time
frame and may not represent be generalized for the entire
population. In addition, it is based on a retrospective
analysis of patient records, and hence, it may lack some
additional factors that may predict variation in survival
probabilities  (such as treatment-related factors).
Medications were not included in the dataset, and hence,
we could not evaluate the specific effects on patient
outcomes or any influence over the received antiviral-
tailored therapy during hospitalization.

The explanation for the small size population included
in our study is related to the fact that, during the pandemic,
only a few hospitals in Bihor County were dedicated to the
treatment of COVID patients. In this context, Oradea
County Emergency Clinical Hospital decided to dedicate
20 beds for emergency admission and treatment of adults
COVID-19 positive, with severe forms, requiring
admission in the intensive care unit. Besides them, this
special COVID-19- section admitted also patients already
hospitalized in all the clinical departments (neurology,
neurosurgery, cardiology, diabetology, orthopedics,
surgery, urology, maxillofacial, otorhinolaryngology,
ophthalmology) infected with the SARS-COV 2 virus
during hospitalization, which explains the severity of the
associated infection.

Conclusions

The most prevalent comorbidity in COVID-19 patients
admitted to a tertiary center in North West Romania was
cardiovascular disease. Also, it is the major risk factor for
mortality or aggravation after hospitalization, requiring
intensive care facilities. The association between diabetes
and CVD caused a risk of death 2.1 times higher than in
patients without comorbidities. In patients with
comorbidities, we observed a higher risk of death for the
unvaccinated ones, which represent the majority of our

study population. Based on Kaplan—Meier survival
analysis, we found that the in-hospital survival rate was
significantly higher in females compared to males (50.52%
vs 33.75%).

Our data might help the healthcare sector to guide and
target the vulnerable populations assessing the risk of
deterioration in the future, in the event of similar
respiratory viruses. As the prevalence of chronic diseases
is increasing year by year, targeted public health
vaccination interventions must be adopted to protect this
vulnerable group, prioritizing them for future antiviral
interventions.
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