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ABSTRACT

Background: COVID-19 reinfection has been identified and is being studied. Several risk factors,
including being a health worker and having A blood type, are linked to reinfection, and comorbidities
such as hypertension, obesity, diabetes, and asthma influence the disease's severity. To identify
mutational variations associated with viral virulence and spread, genetic studies are required. The
purpose of this study is to determine the prevalence of SARS-CoV-2 reinfection, as well as patient
characteristics and risk factors related to SARS-CoV-2 reinfection.

Subjects and Method: This is a retrospective cohort study using data from the medical records of
patients with COVID-19 reinfection treated at the Dr. Moewardi General Hospital (RSDM) Surakarta
from March 2020 to June 2021. A sample was collected from 19 men and 20 women. The degree of
COVID-19 infection is the dependent variable. Gender, occupation, comorbidities, and immunization
history were the independent variables. The entire sampling method was employed in this investiga-
tion (consecutive sampling). Data is handled in Microsoft Excel 2010, and statistical analysis is
performed in SPSS version 20.0.

Results: COVID-19 re-infection is equally likely in men and women. The average patient age was 42
years, with patients ranging in age from 25 to 73 years. Patients in the study were classified as either
health workers or non-health workers, with 29 (76.3%) and 9 (23.7%) respectively. Due of restricted
resources, the average period of COVID-19 re-infection is 197.6 +/- 97 days without genomic
sequence investigation. Comorbidities were discovered in 11 of 38 COVID-19 reinfection patients
(29%) Only 6 individuals (15.8%) with COVID-19 reinfection had a history of vaccination.
Conclusion: Using convalescent plasma to treat patients with COVID-19 is a rather safe practice.
Our analysis demonstrated that the administration of convalescent plasma did not enhance survival
or clinical outcomes for COVID-19 patients with moderate to severe disease.
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BACKGROUND 21.4% (Azam et al., 2020). The risk of

COVID-19 reinfection has been identified COVID-19 reinfection due to reinfection or
and is being studied. The prevalence of reactivation of SARS-CoV-2 is still being
SARS-CoV-2 re-infection ranges from 7.3 to studied. Several investigations have in-
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dicated that patients with a history of
symptom improvement had positive real-
timereverse-transcription polymerase chain
reaction (RT-PCR) results and negative RT-
PCR results (Adrielle dos Santos et al.,
2021; Gao et al., 2021; Ozaras et al., 2020).

The mechanism of COVID-19 re-
infection is unknown. According to the Gao
(2021) study, older people and women are
more likely to have re-positive outcomes
(Gao et al., 2021). According to Adrielle dos
Santos et al. (2021)'s study in Brazil, re-
infection causes more severe symptoms
than earlier occurrences. Risk factors for
reinfection include being a health worker
and having A blood type. Comorbid con-
ditions such as hypertension, obesity,
diabetes, and asthma are not related with
reinfection but do affect the disease severity
of moderate or severe COVID-19 rein-
fection (Adrielle dos Santos et al., 2021).

The gold standard diagnosis of
COVID-19 reinfection necessitates genomic
sequencing tests, which are not presently
available in every healthcare facility. Acc-
ording to Farrukh et al. (2021), positive RT-
PCR results after previously being negative
could be due to mistake sampling, rein-
fection with the same viral variation, or a
new type of variant that suffered changes.
The majority of asymptomatic or minimally
symptomatic reinfections are assumed to be
the result of past exposure immunity. To
identify mutational variations associated
with viral virulence and spread, genetic stu-
dies are required (Duggan et al., 2021;
Falahi and Kenarkoohi, 2020; Farrukh et
al., 2021). This study aims to assess the
incidence of SARS-CoV-2 reinfection, pa-
tient characteristics, and risk factors asso-
ciated with SARS-CoV-2 reinfection.
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SUBJECTS AND METHOD

1. Study Design

This is a retrospective cohort study using
data from the medical records of patients
with COVID-19 reinfection treated at the
Dr. Moewardi General Hospital (RSDM)
Surakarta from March 2020 to June 2021.
2. Population and Sample

The entire sampling method was employed
in this investigation (consecutive sam-
pling). A sample is collected from 19 men
and 20 women. All adult patients aged 18
years who had COVID-19 re-infection based
on RT-PCR results and were treated in the
isolation room at the Dr. Moewardi General
Hospital (RSDM) Surakarta from March
2020 to June 2021 were eligible. In this
study, the exclusion criteria were missing
medical record data.

3. Study Variables

Dependent Variable is the degree of CO-
VID-19 infection. Independent Variable is
Gender, Occupation, Comorbidities, and
Immunization History.

4. Operational definition of variables
The degree of COVID-19 infection is
divided into mild disease, moderate dise-
ase, severe disease, and critical ill based on
the sign and symptoms.

Gender is divided into men and women.
Occupation is divided into health worker
and non-health worker

Comorbidities included asthma, SLE,
hypertension, DM, CAD, epilepsy, thymo-
ma, and CKD.

Immunization history devided into a
group of vaccinated and un-vaccinated.

5. Study Instruments

The degree of COVID-19 infection was mea-
sured by the sign and symptoms.

6. Data analysis

The analysis in this study is presented with
the distribution of frequencies and percen-
tages for categorical data.
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7. Research Ethics

This clinical study inquiry was permitted by
the ethics council of Dr. Moewardi General
Hospital Surakarta with a number of
1.037/VIII/HREC/2022.

RESULTS

1. Sample Characteristics

The sample is characterized by sex, age,
occupation, infection duration, comorbid,
and vaccination status. In this study per-
centages between men and women are
47.4% and 52.6%, between adults and
elderly are 97.4% and 2.6%, and between
health workers and non-health worker
76.3% and 3.7%. Average period of COVID-
19 re-infection is 197.6 +/- 97 days. The
most common comorbid to less common
comorbid are hypertension, asthma, coro-
nary artery disease (CAD), thymoma, ery-
thematosus (SLE), diabetic mellitus (DM),
epilepsy, and chronic kidney disease (CKD).
Comorbid seen in 29% patient. Based on
vaccination status, 15.8% have vaccination
history (See Table 1).

According to Table 1, both men and
women have the same chance of re-in-
fection with COVID-19. The number of in-
fected women was larger than men, with 20
(52.6%) and 18 (47.4%) respectively, al-
though this difference was not statistically
significant after statistical analysis with p =
0.917.

The average patient age was 42.133.3
years, with patients ranging in age from 25

to 73 years. According to WHO, researchers
separated age into two groups: adults (20-
59 years) and the elderly (60 years). The
data revealed that the majority of COVID-
19 reinfections (97.4%) occurred in adults
(37 individuals). The statistical test yielded
a value of p = 0.120, indicating that there is
no significant link between age and COVID-
19 reinfection.

Patients in the study were classified as
either health workers or non-health work-
ers, with 29 (76.3%) and 9 (23.7%) respec-
tively. The majority of COVID-19 re-
infections were identified in the occu-
pational group of health professionals, with
the fisher exact test statistical test results
showing a p= 0.025, indicating a significant
link between work as a health worker and
COVID-19 reinfection.

There is no bivariate analysis of the
duration of infection. Comorbidities were
discovered in 11 of 38 patients (29%) with
COVID-19 reinfection using the Fisher
exact test. The statistical test results indi-
cated p= 0.049, indicating that there is a
significant link between comorbid history
and COVID-19 reinfection.

Vaccination history was detected in
just 6 patients (15.8%) with the Fisher exact
test statistical test results showing p=
0.373, indicating no significant link
between vaccination history and COVID-19
reinfection.

Table 1. Basic Characteristics of Research Subjects

Variable Disease Degree Total
Mild Moderate Severe Critical (n=44) p
Sex 0.917
Men 6 (35%) 10 (55.6%) 2 (11.1%) 0 (0%) 18 (47.4%)
Women 7(35%) 10 (50%) 3 (15%) 0 (0%) 20 (52.6%)
Age (Mean= (Mean = (Mean= - 37.7+9.4 0.120
31.8; SD= 37.9; SD=  52.4; SD=
3.5) 7.1)
Adult (20- 13(35.1%) 20(54.1%) 4(10.8%) 0 (0%) 37 (97.4%)
www.theijmed.com 368
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Variable Disease Degree Total
Mild Moderate Severe Critical (n=44) P
59 year)
Eldery (=60 0 (0%) 0 (0%) 1 (100%) 0 (0%) 1(2.6%)
year)
Occupation 0.025
Health 12 (41.4%) 15(51.7%) 2(6.9%) 0 (0%) 29 (76.3%)
workers
Non-health 1 (11.1%) 5(55.6%) 3(33.3%) 0 (0%) 9 (23.7%)
workers
Infection (Mean= (Mean= (Mean = - (Mean =
Duration 230.8; 197.6; SD  111.0; SD 197.6; SD
SD=99.3) =095.6) =32.8) =97.0)
Comorbid 0.049
Present 1(9.1%) 7(63.6%) 3(27.3%) o0(0%) 11 (29%)
Not present 12 (44.4%) 13 (48.1%) 2(7.4%) 0 (0%) 27 (71%)
Vaccination status 0.373
Present 2(33.3%) 4(66.7%) 0(0%) 0 (0%) 6 (15.8%)
Not present 11 (34.4%) 16 (50%) 5(15.6%) 5(13.2%) 32 (84.2%)
Characteristics of Comorbid Factors
4
3
2
| I
o .
Asthma SLE Hipertension DM CAD Epilepsy Thymoma CKD

Figure 1. Characteristics of comorbid factors in patients
with COVID-19 reinfection

DISCUSSION
According to Table 1, both men and women
have the same chance of re-infection with
COVID-19. The number of infected women
was larger than men, with 20 (52.6%) and 18
(47.4%) respectively, although this diffe-
rence was not statistically significant after
statistical analysis with p = 0.917 (p>0.05).

www.theijmed.com

Ballering AV et al. (2021) conducted a pre-
vious study in the Netherlands to investigate
gender and gender differences in COVID-19
diagnosis and SARS-CoV-2 testing during
the first wave of the COVID-19 pandemic.
According to a bivariate analysis, women
were more likely than males to have her
SARS-CoV-2 PCR and COVID-19 diagnosis.
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Meanwhile, bivariate analysis revealed that
women were more likely than males in the
general population to be diagnosed with
COVID-19, but these gender differences did
not hold true in multiple regression models.
This is consistent with earlier research,
including a recent meta-analysis of 3,111,714
cases that revealed an equal number of
males and women validated her COVID-19
diagnosis (Ballering et al., 2021).

The average patient age was 42.133.3
years, with patients ranging in age from 25
to 73 years. According to WHO, researchers
separated age into two groups: adults (20-59
years) and the elderly (60 years). The data
revealed that the majority of COVID-19 re-
infections (97.4%) occurred in adults (37 in-
dividuals). The statistical test yielded a value
of p = 0.120 (p> 0.05), indicating that there
is no significant link between age and CO-
VID-19 reinfection.

Solomon et al. (2022) discovered that
adults who had previously been exposed to a
non-SARS-CoV-2 coronavirus were at high-
er risk than patients with severe COVID-19
disease with other diseases. Young child
exposure was not related with lower COVID-
19 infection rates, but it was associated with
protection from the serious sickness caused
by COVID-19 (Solomon et al., 2022).

In the previous study by Azizi et al.
(2022) (51.2 men and 68.5 8.88 years old),
29.4% of the 4510 patients tested were posi-
tive. Men were 31.6% more likely to be
positive than women (p=0.001). Individual
gender role characteristics were the most in-
fluential predictors in women, whereas
cardiometabolic risk factors were relevant in
males. Given the gender cluster of cha-
racteristics associated with such negative
outcomes, her COVID-19-related hospitali-
zation rate among those who tested positive
was weakened (Azizi et al., 2022). Previous
research by Doerre & Doblhammer (2022)
found that sex ratios of infections were less

www.theijmed.com

than one in the age range of 10 to 49, indi-
cating a higher risk of infection in women.
However, the number of infections and
deaths varies only little from models that do
not distinguish between sexes or genders
(Doerre & Doblhammer, 2022).

The average patient age was 42.133.3
years, with patients ranging in age from 25
to 73 years. According to WHO, researchers
separated age into two groups: adults (20-59
years) and the elderly (60 years). The data
revealed that the majority of COVID-19 re-
infections (97.4%) occurred in adults (37
individuals). The statistical test yielded a
value of p = 0.120 (p> 0.05), indicating that
there is no significant link between age and
COVID-19 reinfection. According to Kang SJ
et al. (2020), the overall case fatality rate
(CFR) was 2.37% in 11,344 patients with
confirmed cases on May 28, 2020, although
it was substantially higher in the elderly
(10.9% in patients aged 70-79 years and
26.6% in patients 80 years) (Kang & Jung,
2020; Romero Starke et al., 2020).

Older participants with comorbidities
had the highest risk of unfavorable out-
comes, although older participants without
comorbidities had a lower risk than younger
participants with comorbidities (Endeshaw
& Campbell, 2022).

Another study found that the total CFR
for 44,672 cases identified in China as of
February 11, 2020 was 2.3%. The CFR, on
the other hand, was 8.0% in patients aged
70-79 years and 14.8% in patients aged 80
years. The number of fatalities per 100,000
population, on the other hand, was obvious
(New York City Department of Health and
Mental Hygiene statistics as of May 11, 2020
and UK Office for National Statistics data as
of May 8, 2020). There was an age-
dependent exponential increase in mortality.
e. In Korea and Italy, around 80% and 90%
of deaths occurred in patients aged >70
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years and 60 years, respectively (Kang &
Jung, 2020).

According to Chen C et al. 2020, each
year of life raised the risk of major diseases
by 1.9% (HR = 1.019; 95% CI 0.963-1.077),
although the findings were not statistically
significant. Meng et al. 2020 discovered that
elderly patients had a higher risk of dying
than those under the age of 60. The com-
bined impacts of both studies revealed a 4%
rise (95% CI 2%-5%). The study also dis-
covered a 20% increased risk of death at age
60 compared to age 50, owing to the
(nearly) solitary effect of age.

Lior Rennert and Christopher McMa-
han's retrospective cohort study on the
likelihood of COVID-19 reinfection in adults
included 44 participants (2.2%) out of 16,101
pupils with a mean age of 20,30. The cohort
study conducted by Jose Vitale et al. dis-
covered that the average age for COVID-19
reinfection was 58 years (40-78 years). Leti-
cia Adrielle dos Santos et al. discovered that
the average age of COVID-19 reinfection was
39.28.5 years, with a range of 22-58 years,
and that there was no significant link
between age and COVID-19 reinfection (p=
0.647). In a Danish observational study con-
ducted by Christian Holm Hansen et al., the
probability of COVID-19 reinfection in the
population aged > 65 years was 8.01%, while
the risk groups 0-34 years, 35-49 years, and
50-64 years were 5.92%, 5.16%, and 4.25%,
respectively.

Patients in the study were classified as
either health workers or non-health workers,
with 29 (76.3%) and 9 (23.7%) respectively.
The majority of COVID-19 reinfections were
identified in the occupational group of
health professionals, with the fisher exact
test statistical test results showing a p value
of 0.025 (p 0.05), indicating a significant
link between work as a health worker and
COVID-19 reinfection. Respiratory pan-
demics are especially dangerous when disse-
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minated by droplets and human touch.
Health care workers (HCWSs) play an im-
portant role in combatting the coronavirus
disease 2019 (COVID-19) pandemic, but
they are also dealing with severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV) (SARS-CoV-2). It is believed that they
account for 10-20% of global infection. The
World Health Organization (WHO) has
produced guidelines for personal protective
equipment (PPE), hand hygiene practices,
and universal mask rules in healthcare
institutions to safeguard healthcare workers
from the danger of occupational exposure to
the virus (Dzinamarira et al., 2021).

HCPs working at VHA facilities with
more than 5% positive COVID-19 test rates
among inpatients had a greater risk of
contracting COVID-19 infection compared to
HCPs working at facilities with 5% steady-
state positive rates, according to Oda G et
al., (2021). (table 1). Infection risk was 1.73
(95% CI = 1.62 to 1.84) (P 0.001), 2.32 (95%
CI = 2.13 to 2.51) (P 0.001), and 3.32 (95%
CI = 3.04-3.62) (P0.001) times higher in
facilities with moderate, high, and very high
inpatient prevalence, respectively, than in
facilities with lower inpatient prevalence.16
However, a research by Dzinamarira et al.,
(2022) found that health care workers
(HCWSs), who are on the front lines of the
pandemic, are most at risk of becoming
infected through direct or indirect contact
with infectious pathogens. In Africa, the
number of infected frontline workers
climbed from 2,217 on May 26 to 4,830 on
June 7, 2020, in 36 countries. As of August
15, statistics from 37 nations revealed that
approximately 300,000 healthcare workers
have contracted COVID-19, with over 2,500
of them dying (Dzinamarira et al., 2021).

Due of restricted resources, the ave-
rage period of COVID-19 re-infection is
197.6 +/- 97 days without genomic sequence
investigation. COVID-19 re-infection is vali-
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dated by PCR using a different genomic
strain than the prior infection or within 9o
days following the resolution of the first
infection, which was also confirmed by PCR.
This investigation also discovered 16 pa-
tients who were not included in the study
sample and were infected for an average of
25 days following the first infection. How-
ever, Jingzhou Wang et al. found 11 COVID-
19 reinfection cases with various genomic
strains with durations ranging from 31 to 89
days and 1 reinfection case with a length of
less than 30 days. The study published in
The Lancet Infectious Disease by Richard L
Tillett et al. first described a case of COVID-
19 reinfection in the United States within 48
days and discovered distinct genomic sequ-
ences despite the patient's rigorous self-
isolation (Oda et al., 2021).

Comorbidities were discovered in 11 of
38 patients (29%) with COVID-19 rein-
fection using the Fisher exact test. The sta-
tistical test results indicated p= 0.049,
indicating that there is a significant link
between comorbid history and COVID-19
reinfection. In our analysis, the most co-
mmon comorbid comorbidities were hyper-
tension in four individuals, asthma in three,
and coronary artery disease (CAD) in three.
Figure one depicts one patient each with
systemic lupus erythematosus (SLE), dia-
betic mellitus (DM), epilepsy, and chronic
kidney disease (CKD).

Previous research by Sanyaolu A et al.
(2020) found that comorbidities increase
the likelihood of infection. A meta-analysis
study on COVID-19 comorbidity included
1,786 patients, 1,044 of whom were men and
742 of whom were women, with a mean age
of 41 years. Hypertension (15.8%), cardio-
vascular and cerebrovascular disease
(11.7%), and diabetes (9.4%) were the most
frequently reported comorbidities in these
patients. Co-infection with HIV and heap-
titis B (1.5%), malignancy (1.5%), respiratory
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disease (1.4%), renal disease (0.8%), and
immunodeficiency (0.01%) were the less
prevalent consequences (Sanyaolu et al.,
2020).

Other chronic comorbidities in viral
diseases include: B. Prolonged pro-infla-
mmatory conditions and congenital and
adaptive immunological dysfunction, which
may be the primary reasons for poor clinical
outcomes in SARS-CoV-2 patients. Obesity
and an increase in her BMI were similarly
associated with an increased risk of
aggravation in COVID-19-infected patients,
according to Fathi et al. (2020) (Hadi &
Pramana, 2021).

According to Ejaz et al. (2020), the risk
of ICU admission in COVID-19 patients with
diabetic comorbidity is 14.2% greater than in
patients without diabetes. Obesity is one
among the less-publicized comorbidities
associated with COVID-19 infections. CO-
VID-19 patients with cardiovascular comor-
bidities require early therapy to decrease
morbidity and mortality (Ejaz et al., 2020).
According to data from the United States
Administrative Claims Database, 14% of
adults infected with Covid-19 experienced
new clinical symptoms within six months.
After other viral infections, the incidence is
1.65% greater. Interstitial lung illness, res-
piratory failure, congestive heart failure,
cardiac arrhythmias, and type 2 diabetes
were among the clinical outcomes (Adab et
al., 2022).

Vaccination history was detected in
just 6 patients (15.8%) with the fisher exact
test statistical test results showing p value =
0.373 (p>0.05), indicating no significant
link between vaccination history and CO-
VID-19 reinfection.

According to Lin DY et al., (2022),
initial immunization lowered SARS-CoV-2
infection rates as well as the probability of
hospitalization or death. Furthermore, com-
pared to no previous infection, the efficacy
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of previous SARS-CoV-2 infection reduces
future infection rate and danger of hos-
pitalization or death from reinfection (due to
previous infection itself). (With the same
vaccines as provided). In comparison to pri-
mary immunization alone, the relative effi-
cacy of six popular combinations of primary
and booster vaccines in reducing SARS-CoV-
2 infection rate was higher. After around 2-4
weeks, the estimated relative efficacy peaked
and subsequently declined over time (Lin et
al., 2022). Vaccines also reduce the risk and
duration of long-term symptoms of Covid,
but their effectiveness is less than reducing
mortality and severe illness (Adab et al.,
2022).

B cells become more active at the start
of an infection, secreting IgM and IgA on
days 5-7 and IgG on days 7-10. IgM and IgA
levels begin to fall on day 28, while IgG
levels peak on day 49. T cell activity will be
stimulated by concurrent COVID-19 in-
fection, with a peak in 2 weeks. Grifoni et al.
discovered that SARS-CoV-2-specific me-
mory CD4 and memory CDS8 cells were
present in 100% and 70% of patients who
recovered from COVID-19, respectively.

The strength of the antibody and T cell
response is highly dependent on the severity
of COVID-19 infection, whereas the activity
of immunity related to protection is de-
pendent on neutralizing antibodies that can
recognize the viral receptor binding domain
(RBD) on viral spike proteins, preventing
viral binding to the angiotensin receptor-
converting enzyme II. Neutralizing anti-
bodies from helper1 T cells, IgG1 and IgG3,
can bind to RBD. Human immunezation is
thought to encourage the formation of neu-
tralizing antibodies capable of recognizing
spike proteins.

During the healing period, a decrease
in the activity of neutralizing IgG antibodies
against SARS-CoV-2 may increase vulnera-
bility to reinfection. This is due to a drop in
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antibody levels caused by the short lifespan
of plasma blasts and effector B cells gene-
rated during the first week of infection. The
key to preventing reinfection is to maintain
high antibody levels following infection or
immunization.

Antibodies with anti-RBD titers and
limited neutralizing activity were detected in
one-third of recovered COVID-19 cases, par-
ticularly in mild or asymptomatic patients.
The strength of neutralizing antibodies is
greatly reliant on antigen exposure, with
neutralizing antibodies being most prevalent
in severe infection. In mild situations, low
neutralization activity is assumed to indicate
limited virus sterilizing activity.

Leticia Adrielle dos Santos et al.
compared antibody levels in reinfected in-
dividuals to controls in their study. In rein-
fected patients, SARS-CoV-2-specific IgG le-
vels were found to be extremely low. This
study also discovered that 10% of reinfected
health professionals had very low neutra-
lizing antibody levels in the fourth month
following the first COVID-19 infection.

AUTHOR CONTRIBUTION
JA wrote the main manuscript text, pre-
pared figures, and reviewed the manuscript.

ACKNOWLEGDEMENT
We thank to all the participants of this
study, and Dr. Moewardi General Hospital
for the support.

FINANCIAL AND SPONSORSHIP
None.

CONFLICT OF INTEREST
There is no conflict of Interest in this study.

REFERENCE

Adab P, Haroon S, O’Hara ME, Jordan RE
(2022). Comorbidities and covid-19.
BMJ. 01431. Doi: 10.1136/bmj.01431.

373



Aphridasari et al./ Re-Infection of COVID-19 at Dr. Moewardi General Hospital

Adrielle dos Santos L, Filho PG de G, Silva
AMF, Santos JVG, Santos DS, Aquino
MM, de Jesus RM., et al. (2021). Re-
current COVID-19 including evidence
of reinfection and enhanced severity in
thirty Brazilian healthcare workers. J.
Infect. 82(3): 399—406. Doi: 10.1016-
/j-jinf.2021.01.020.

Azam M, Sulistiana R, Ratnawati M, Fibri-
ana Al, Bahrudin U, Widyaningrum D,
Aljunid SM (2020). Recurrent SARS-
CoV-2 RNA positivity after COVID-19:
a systematic review and meta-analysis.
Sci Rep. 10(1): 20692. Doi: 10.1038/-
$41598-020-77739-Y.

Azizi Z, Shiba Y, Alipour P, Maleki F,
Raparelli V, Norris C, Forghani R., et
al. (2022). Importance of sex and gen-
der factors for COVID-19 infection and
hospitalisation: a sex-stratified analy-
sis using machine learning in UK Bio-
bank data. BMJ Open. 12(5): €050450.
Doi: 10.1136/bmjopen-2021-050450.

Ballering AV, Oertelt-Prigione S, olde Hart-
man TC, Rosmalen JGM, Boezen M,
Mierau JO, Franke LH., et al. (2021).
Sex and gender-related differences in
COVID-19 diagnoses and SARS-CoV-2
testing practices during the first wave
of the pandemic: the dutch lifelines
COVID-19 Cohort Study. J. women’s
health. 30(12): 1686—1692. Doi: 10.10-
89/jwh.2021.0226.

Doerre A, Doblhammer G (2022). The in-
fluence of gender on COVID-19 infec-
tions and mortality in Germany: In-
sights from age- and gender-specific
modeling of contact rates, infections,
and deaths in the early phase of the
pandemic. PLOS ONE. 17(5): eo2-
68119. Doi: 10.1371/journal.pone.026-
81109.

Duggan NM, Ludy SM, Shannon BC, Reis-
ner AT, Wilcox SR (2021). Is novel
coronavirus 2019 reinfection possible?

www.theijmed.com

Interpreting dynamic SARS-CoV-2 test
results. Am. J. Emerg. Med. 39: 256-
.e1-256.e3. Doi: 10.1016/j.ajem.2020.-
06.079.

Dzinamarira T, Mhango M, Dzobo M, Ngara
B, Chitungo I, Makanda P, Atwine J.,
et al. (2021). Risk factors for COVID-
19 among healthcare workers. A pro-
tocol for a systematic review and meta-
analysis. PLOS ONE. 16(5): e0250958.
https://doi.org/10.1371/journal.pone.
0250958

Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid
K, Abdalla AE, Abosalif KOA, Ahmed
Z, Younas, S (2020). COVID-19 and
comorbidities: Deleterious impact on
infected patients. J. Infect. Public He-
alth. 13(12): 1833—1839. Doi: 10.1016-
/j-jiph.2020.07.014.

Endeshaw Y, Campbell K (2022). Advanced
age, comorbidity and the risk of mor-
tality in COVID-19 infection. J Natl
Med Assoc. 114(5): 512—517. Doi: 10.1-
016/j.jnma.2022.06.005.

Falahi S, Kenarkoohi A (2020). COVID-19
reinfection: prolonged shedding or
true reinfection?. New Microbes and
New Infections. 38: 100812. Doi: 10.-
1016/j.nmni.2020.100812.

Farrukh L, Mumtaz A, Sana MK (2021).
How strong is the evidence that it is
possible to get SARS-CoV-2 twice? A
systematic review. Rev. Med. Virol.
31(5): 1—12. Doi: 10.1002/rmv.2203.

Gao C, Zhu L, Jin CC, Tong YX, Xiao AT,
Zhang S (2021). Prevalence and impact
factors of recurrent positive SARS-
CoV-2 detection in 599 hospitalized
COVID-19 patients. CMI, 27(5): 785-
.e1-785.e7. Doi: 10.1016/j.cmi.2021.01-
.028.

Hadi C, Pramana C (2021). Profile of CO-
VID-19 Patients in Dr. Moewardi Hos-
pital Surakarta Indonesia. Open Acc-
ess Maced. J. Med. Sci. 9(B): 1621—16-

374



Aphridasari et al./ Re-Infection of COVID-19 at Dr. Moewardi General Hospital

24. Doi: 10.3889/0amjms.2021.7522.

Kang SJ, Jung SI (2020). Age-related mor-
bidity and mortality among patients
with COVID-19. IC, 52(2), 154. Doi:
10.3947/ic.2020.52.2.154.

Lin DY, Gu Y, Xu Y, Wheeler B, Young H,
Sunny SK, Moore Z., et al. (2022).
association of primary and booster
vaccination and prior infection with
SARS-CoV-2 infection and severe CO-
VID-19 Outcomes. JAMA. 328(14): 14-
15. Doi: 10.1001/jama.2022.17876.

Oda G, Sharma A, Lucero-Obusan C, Schir-
mer P, Sohoni P, Holodniy M (2021).
COVID-19 infections among health-
care personnel in the united states ve-
terans health administration, March to
August, 2020. J Occup Environ Med.
63(4): 291—295. Doi: 10.1097/JOM.0-
000000000002109.

Ozaras R, Ozdogru I, Yilmaz AA (2020).
Coronavirus Disease 2019 re-infection:
first report from Turkey. New Mic-
robes and New Infections. 38: 100774.
Doi: 10.1016/j.nmni.2020.100774.

Romero Starke K, Petereit-Haack G, Schu-
bert M, Kampf D, Schliebner A, Heg-
ewald J, Seidler A (2020). The age-re-
lated risk of severe outcomes due to
COVID-19 Infection: A Rapid Review,
Meta-Analysis, and Meta-Regression.
Int. J. Environ. Res. Public Health.
17(16): 5974. Doi: 10.3390/ijerph171-
65974.

Sanyaolu A, Okorie C, Marinkovic A, Patidar
R, Younis K, Desai P, Hosein Z., et al.
(2020). Comorbidity and its Impact on

www.theijmed.com

Patients with COVID-19. CCM. 2(8):
1060—1076. Doi: 10.1007/s42399-
020-00363-4.

Solomon MD, Escobar GJ, Lu Y, Schle-
ssinger D, Steinman JB, Steinman L,
Lee C., et al.(2022). Risk of severe
COVID-19 infection among adults with
prior exposure to children. Proc. Natl.
Acad. Sci. U.S.A. 119(33). Doi: 10.10-
73/pnas.2204141119. 63(7): 404—429.
Doi: 10.5124/jkma.2020.63.7.404.

WHO (2021). Hypertension WHO. In Hy-
pertension. 12—14. https://www.who.-
int/news/item/25-08-2021-more-
than-700-million-people-with-un-
treated-hypertension.

Zhang XN, Qiu C, Zheng YZ, Zang XY, Zhao
Y (2020). Self-management Among El-
derly Patients With Hypertension and
Its Association With Individual and
Social Environmental Factors in
China. J Cardiovasc Nurs. 35(1): 45—
53. Doi: 10.1097/JCN.00000000000-
00608.

Zainiyah Z, Susanti E (2020). Anxiety in
pregnant women during coronavirus
(COVID-19) pandemic in East Java,
Indonesia. Majalah Kedokteran Ban-
dung. 52(3): 149-153. Doi: 10.15395/-
mkb.v52n3.2043.

Zhang Z (2016). Univariate description and
bivariate statistical inference: The first
step delving into data. Ann Transl
Med. 4(5). Doi: 10.21037/atm.2016.0-
2.11.

375



