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ABSTRACT

Background: We aim to compare the clinical characteristics and subjectively reported
symptoms of the acute coronavirus disease (COVID) phase and those of the post-acute
COVID phase to examine varying factors that affect the number of persistent symptoms and
their categories.

Methods: We categorized 1,122 patients who visited the post coronavirus disease 2019
(COVIDA19) clinic into two groups: “acute group” (< 4 weeks following diagnosis of
COVID-19) and “post-acute group” (> 4 weeks following diagnosis of COVID-19). We
statistically compared clinical characteristics between the two groups and determined which
factors are associated with the number of persistent symptoms and their categories.
Results: The persistent symptoms of post COVID-19 conditions were classified into three
categories as follows: Category A (the prevalence of symptoms is higher in the acute-visit
group than in the post-acute-visit group), Category B (the prevalence of symptoms is not
different between the two groups) and Category C (the prevalence of symptoms is higher in the
post-acute-visit group than in the acute-visit group). Category A mainly included respiratory
symptoms. Category B had generalized weakness, weight loss, cardiologic symptoms,
hypogeusia, hyposmia, anxiety, and various gastrointestinal symptoms. Category C included
fatigue, decreased attention, depression, blurred vision, hair loss, and sexual dysfunction.
Anxiety, depression, fatigue and age were also associated with the number of symptoms and
their categories, and anxiety is the most correlated factor (P < 0.001) among them.
Conclusion: The persistent symptoms of post COVID-19 condition involve multi-organ and
continue for four weeks or greater. Therefore, long-term observation and multidisciplinary
interventions are essential for patients with post COVID-19 conditions.

Keywords: Omicron Variant; COVID-19; Post COVID-19 Conditions

INTRODUCTION

Since late 2019, coronavirus disease 2019 (COVID-19) infection has continued to spread
worldwide, rendering an ongoing pandemic. Until May of 2022, more than 500 million

Al

ssaadyuljwix §=§ Aq pejeseuen


http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2022.37.e213&domain=pdf&date_stamp=2022-06-28
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-8945-2200
https://orcid.org/0000-0002-8945-2200
https://orcid.org/0000-0002-7133-7845
https://orcid.org/0000-0002-7133-7845
https://orcid.org/0000-0002-8945-2200
https://orcid.org/0000-0002-7133-7845
https://orcid.org/0000-0003-2003-6492
https://orcid.org/0000-0001-9437-1352
https://orcid.org/0000-0003-4560-9082
https://orcid.org/0000-0002-3042-1557

Analysis of Post COVID-19 Conditions in the Designated Clinic

JKMS

Kang Won Choe
https://orcid.org/0000-0003-2003-6492
Seungbok Lee
https://orcid.org/0000-0001-9437-1352
Dong Ho Jo
https://orcid.org/0000-0003-4560-9082
Wang Jun Lee
https://orcid.org/0000-0002-3042-1557

Disclosure
The authors have no financial conflicts of
interest to disclose.

Author Contributions

Conceptualization: Choe KW, Lee WJ; Data
curation: Jo DH, Jung YH, Ha EH; Formal
analysis: Jung YH; Project administration:
Jo DH, Jung YH, Ha EH; Supervision: Lee
WJ, Choe KW; Validation: Lee WJ, Choe KW;
Writing - original draft: Jo DH, Jung YH, Ha

EH; Writing - review & editing: Jo DH, Jung YH,

Ha EH, Choe KW, Lee S, Lee WJ.

https://jkms.org

have been infected worldwide, and more than 18 million have been infected in South Korea.
Compared to previous variants, the omicron variant has evaded and transmitted the human
immune system, thereby infecting many populations within South Korea.13

It is known that these persistent symptoms could remain as severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection through the COVID-19 pandemic over the
past two years.47 Previous studies on long-term sequelae after illness by other coronavirus
type infections—SARS-CoV and Middle East respiratory syndrome coronavirus (MERS-
CoV)—have been reported in the literature.8:9 However, the consensus on the definition and
criteria for these sequelae has not been established. The World Health Organization (WHO)
defines “Long COVID” as the case in which symptoms persist for greater than two months;
the Centers for Disease Control and Prevention (CDC) defines it as symptoms even after
four weeks following acute disease, whilst the European Society of Clinical Microbiology and
Infectious Disease (ESCMID) indicates symptoms even after 12 weeks post-infection.410,11
The ESCMID established a working definition for the purpose of categorization as follows: 1)
symptoms persisting for 12 weeks after COVID-19 diagnosis were defined as “Long COVID”,
whereas 2) those persisting between 4 to 12 weeks were defined as “Post-acute COVID”.2

The persistent symptoms after COVID-19 infection have also been reported in the
literature.1214 The clinical manifestation differs according to corresponding variants, and
therefore the sequelae are also expected to be different.! There are few reports on “Post
COVID-19 Conditions” of the omicron variant. The prevalence of the omicron variant in
South Korea dates back to its onset in November of 2021. Thereafter it was considered

the most dominant species in February of 2022, prolonging and contributing to the
unprecedented magnitude of the current pandemic. Myongji Hospital first opened the “Post
COVID-19 Clinic” in South Korea. The center treated 1,122 patients presenting with post
COVID-19 conditions from March 21 through April 22. Based on the data from our “Post
COVID-19 Clinic”, we aim to compare the clinical characteristics and presenting symptoms
of the acute COVID phase (< 4 weeks since the onset of COVID-19 infection) and that of

the post-acute COVID phase (> 4 weeks since the onset of COVID-19 condition) in order to
examine which factors may have plausible effects on the number of persistent symptoms and
their respective categories.

METHODS

Study participants and stratified groups

We retrospectively collected data from 1,164 patients registered at the “Post COVID-19
Clinic” of Myongji Hospital in Goyang, Republic of Korea, from March 21, 2022, to April
22,2022. All participants provided detailed medical history, including the date of diagnosis
of the COVID-19 infection, physical examination, and a questionnaire assessing their
symptoms. The hospital anxiety and depression scale (HADS) were used to assess levels of
anxiety and depression. Fatigue severity scale (FSS) was used to assess fatigue. We excluded
42 participants due to the following reasons: 1) uncertainty regarding the date of their
diagnosis, and 2) refusal to answer the questionnaire.

We classified the remaining 1,122 participants into two groups according to duration of

symptoms from the time of diagnosis of COVID-19 up until the date of their clinic visit. In
accordance with the ESCMID guidelines, we classified the participants by dividing 4 weeks
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into two periods. If the clinic visit was within 4 weeks since diagnosis the participant was
classified into “acute group,” while those who visited the clinic following a period greater
than 4 weeks were classified into “post-acute group.”

Questionnaire regarding symptoms after COVID-19 infection

We acquired the data on persistent symptomatology after COVID-19 infection using a
questionnaire. Participants who visited “Post COVID-19 Clinic” answered the questionnaire
which was provided via an SNS messenger system. Our questionnaire includes 33 detailed
inquiries pertaining to 10 categories of symptoms. Multiple responses were allowed per
question. Cardiopulmonary symptoms category included coughing, productive sputum,
shortness of breath, palpitation, chest pain, and edema. Neurologic symptoms category
included headache, dizziness, sleep disturbance, memory impairment, and tingling. General
symptoms category included fatigue, generalized weakness, and weight loss. Gastrointestinal
symptoms category included abdominal discomfort, heartburn, abdominal pain, diarrhea,
and nausea or vomiting. Neuropsychiatric symptoms category included decreased attention,
depression, and anxiety. Ear, nose, and throat symptoms category included hyposmia and
hypogeusia. Ophthalmologic symptoms category included blurred vision and eye irritation.
Dermatologic symptoms category included hair loss and skin rash. Gynecologic symptoms
category included dysmenorrhea and vaginal bleeding. Urologic symptoms category included
bladder-related symptoms, foamy urine, and sexual dysfunction.

Assessment of depression and anxiety

Anxiety and depression symptoms were assessed using the seven-item sub-scales of the
hospital anxiety and depression scale (HADS-anxiety, HADS-depression).15 The HADS is
designed to minimize reporting of somatic symptoms of anxiety and depression in medically
ill people and is considered to have both sensitivity and specificity for the HADS-anxiety and
HADS-depression of approximately 0.80 when using a cut-off score of > 7 from a total possible
score of 21.16 Each item of the HADS has a minimum score of 0 and a maximum score of 3.
The seven-item scores are summed to the final HADS-anxiety and HADS-depression scores.

Assessment of fatigue

Fatigue is defined as a sense of physical tiredness and lack of energy which are distinguished
from sadness or weakness.1” The FSS, developed by Krupp et al.,17 is the most commonly
used self-report questionnaire to measure fatigue.18 It consists of 9 items scored on a Likert
scale from 1 to 7. The mean of all scores is considered to be the final score, and a higher score
denotes a higher level of fatigue.

Statistical analysis

To evaluate the differences in demographics, we performed an analysis of variance for
continuous variables and a y? test for categorical variables. The prevalence of symptoms of
post COVID-19 conditions was compared by y? test. Linear regression analysis was performed
to predict the number of symptoms and categories. A Pvalue < 0.05 indicates a statistical
significance. All analyses were performed using SPSS software (SPSS Inc., Chicago, IL, USA).

Ethics statement

This study was approved by the Institutional Review Board (IRB) of Myongji Hospital and the
study was performed in accordance with the approved protocols and guidelines (MJH-2022-05-
009). The requirement for participants’ informed consent was waived by the IRB of Myongji
Hospital since we used retrospective de-identified data collected during health exam visits.
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RESULTS

Baseline characteristics of participants

Among 1,122 patients, 675 were classified into the acute group and 447 were classified into
the post-acute group (Table 1). Overall, the post-acute group was older than the acute group
(51.4 £15.3vs. 50.9 £15.9, P=0.001) and the duration from the diagnosis of COVID-19 to the
clinic visit was 26.4 + 45.2 days. Overall, the number of symptom categories was 4.0 + 2.1,
and the number of symptoms was 7.7 + 4.9. The number of symptom categories was higher in
the post-acute group than in the acute group (4.2 +2.2vs. 3.9+ 2.0, P=0.001). The number
of symptoms was higher in the post-acute group than in the acute group (8.1 £5.2vs.7.6 +
4.6, P=0.007). The rate of hospitalization (P= 0.292) and the prevalence of pneumonia (P =
0.382) was not significantly different between the two groups. The mean score of FSS was 4.1
+1.8, the mean score of HADS-Anxiety was 6.2 + 4.8, and HADS-Depression was 4.1 £ 1.8.
The two groups were not different in terms of HADS and FSS.

Persistent symptoms after COVID infection

We investigated overall 24 symptoms across 10 symptom categories (Fig. 1 and Table 2).
Among all symptom categories, the most common was cardiopulmonary (95.2%), followed
by general (73.4%), neurologic (67.8%), and psychiatric (45.7%). Among presenting
symptoms cough (78.9%) was the most common, followed by productive sputum (74.2%),
fatigue (66.2%), and headache (35.2%).

Persistent symptoms after COVID-19 infection compared between two groups
The number of symptom categories was higher in the post-acute group than in the acute
group (4.2 £2.2vs.3.9 £2.0, P=0.001). The number of symptoms also was higher in the
post-acute group than in the acute group (8.1 +5.2vs.7.6 + 4.6, P=0.007).

Participants in the post-acute group showed higher rate of symptoms in psychiatric (42.8%
vs. 50.1%, P=0.016), ophthalmologic (16.1% vs. 23.5%, P=0.002), dermatologic (10.5%

Table 1. Demographic data

Characteristics Total Acute group? Post-acute group®  Pvalue
(N=1,129) (n=675) (n = 447)

Female 741 (66.0) 446 (66.1) 295 (66.0) 0.978
Age 51.4+15.3 50.9 £ 15.9 52.1+14.4 0.001

<20s 112 (10) 74 (11) 38 (8.5)

30s 158 (14.1) 104 (15.4) 54 (12.1)

40s 296 (20.1) 140 (20.7) 86 (19.2)

50s 9238 (21.9) 126 (18.7) 112 (25.1)

60s 274 (24.4) 152 (22.5) 122 (27.3)

> 70s 114 (10.2) 79 (11.7) 35(7.8)
Duration from to clinic visit, days 26.4 + 45.2 11.3+6.4 49.1+ 64.9 <0.001
No. of categories 4.0£2.1 3.9+2.0 4.2+92.2 0.001
No. of persistent symptoms 7.7+ 4.9 7.6+ 4.6 8.1+5.2 0.007
Rate of diagnosis of pneumonia in 31(2.8) 21 (3.1) 10(2.2) 0.382
the clinic
Hospitalization rate 18 (1.6) 13(1.9) 5(1.1) 0.292
HADS-anxiety 6.2+ 4.8 6.2+ 4.8 6.1+£4.7 0.506
HADS-depression 7.5+4.6 7.4+4.6 7.5+4.7 0.746
Fatigue severity scale 4.1+1.8 4.1+1.8 4.1+1.8 0.203

Values are presented as number (%) or mean + standard deviation.

HADS = hospital anxiety and depression scale, COVID-19 = coronavirus disease 2019.

2Acute group: presented to the clinic within 4 weeks since COVID-19 diagnosis.

PPost-acute group: presented to the clinic at greater than 4 weeks since COVID-19 diagnosis.
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Fig. 1. Symptoms of post coronavirus disease 2019 condition.

vs. 15.5%, P=0.003), and urologic (11.1% vs. 13.6%, P = 0.03) categories than those in the
acute group.

Among 32 symptoms, symptoms were classified into three categories as follows (Fig. 2):
Category A (the prevalence of symptoms is higher in the acute group than in the post-acute
group), Category B (the prevalence of symptoms is not different between two groups)

and Category C (the prevalence of symptoms is higher in the post-acute group than in the
acute group). Category A included cough, headache, and sputum. Category B included
breathlessness, general weakness, chest discomfort, palpitation, dizziness, hypogeusia,
hyposmia, anxiety, heartburn, weight loss, abdominal pain, diarrhea, tingling sense, nausea
or vomiting, eye irritations, dysmenorrhea. Category C included fatigue, decreased attention
or brain fog, depression, blurred vision, hair loss, and sexual dysfunction. When the acute
group was standardized to 100 and compared with the post-acute group, the symptom
category corresponding to Category C was significantly higher (Fig. 3).

Multiple regression in the number of symptoms

As shown in the regression model (Table 3), HADS-anxiety (B = 0.282, P < 0.001), HADS-

depression (B =0.163, P < 0.064), FSS (B = 0.129, P < 0.001), and age (B = 0.033, P=0.011)
were all associated with the number of symptoms (R? = 0.484). In addition, HADS-anxiety
(B=0.108, P<0.001), FSS (B =0.051, P < 0.001), HADS-depression (B = 0.066, P=0.020),

https://jkms.org https://doi.org/10.3346/jkms.2022.37.e213 5/1
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Table 2. Persistent symptoms of post COVID-19 condition

Characteristics Total (N =1,122) Acute group® (n = 675) Post-acute group® (n = 447) P value
Cardiopulmonary 1,068 (95.2) 649 (96.1) 419 (93.7) 0.065
Cough 885 (78.9) 555 (82.2) 330(73.8) 0.001
Sputum 842 (74.2) 524 (77.6) 308 (68.9) 0.001
Shortness of breath 572 (51.0) 347 (51.4) 225 (50.3) 0.725
Chest pain 378(33.7) 213 (31.6) 165 (36.9) 0.063
Palpitation 353 (32.4) 214 (31.7) 149 (33.3) 0.568
Systemic 894 (73.4) 490 (72.5) 334 (74.7) 0.429
Fatigue 743 (66.2) 431 (63.9) 312 (69.8) 0.039
General weakness 550 (49.0) 321 (47.6) 229 (51.2) 0.228
Weight loss 177 (15.8) 102 (15.1) 75 (16.8) 0.453
Neurologic 761 (67.8) 449 (66.5) 312 (69.8) 0.250
Dizziness 392 (28.7) 193 (28.6) 129 (28.9) 0.923
Headache 395 (35.92) 255 (37.8) 140 (31.3) 0.027
Sleep problem 313 (27.9) 189 (28.0) 124 (27.7) 0.924
Memory impairment 205 (18.3) 99 (14.7) 106 (23.7) <0.001
Tingling sense 151 (13.5) 82 (12.1) 69 (15.4) 0.114
Gastrointestinal 489 (43.6) 288 (42.7) 201 (45) 0.447
Abdominal discomfort 308 (27.5) 167 (24.7) 141 (31.5) 0.012
Heartburn 205 (18.3) 125 (18.5) 80 (17.9) 0.792
Abdominal pain 143 (12.7) 88 (13.0) 54 (12.1) 0.637
Diarrhea 141 (12.6) 87 (12.9) 54 (12.1) 0.689
Nausea/Vomiting 122 (10.9) 74 (11.0) 48 (10.7) 0.906
Neuropsychiatric 513 (45.7) 289 (42.8) 224 (50.1) 0.016
Decreased attention 385(34.3) 211 (31.3) 174 (38.9) 0.008
Depression 246 (21.9) 131 (19.4) 115 (25.7) 0.012
Anxiety 9253 (22.5) 148 (21.9) 105 (23.5) 0.539
Ear, nose, and throat 367 (32.7) 2924 (33.2) 143 (32.0) 0.676
Hypogeusia 292 (26.0) 174 (25.8) 118 (26.4) 0.817
Hyposmia 246 (21.9) 146 (21.6) 100 (22.4) 0.769
Ophthalmologic 214 (19.1) 109 (16.1) 105 (23.5) 0.002
Blurred vision 194 (17.3) 96 (14.2) 98(21.9) 0.001
Eye irritation 57 (5.1) 30 (4.4) 27 (6.0) 0.233
Dermatologic 145 (12.9) 71 (10.5) 74 (15.5) 0.003
Skin rash 82 (7.3) 49 (6.2) 40 (8.9) 0.086
Hair loss 76 (6.8) 34 (5.0) 49 (9.4) 0.004
Urologic 125 (11.1) 64 (9.5) 61 (13.6) 0.030
Bladder symptoms 88 (7.8) 44 (6.5) 44 (9.8) 0.043
Sexual dysfunction 49 (4.4) 18 (2.7) 31(6.9) 0.001
Foamy urine 11(1) 7 (1) 4(0.9) 0.813
Gynecologic 49 (4.4) 23 (3.4) 26 (5.8) 0.053
Dysmenorrhea 35(3.1) 16 (2.4) 19 (4.3) 0.076
vaginal bleeding 10 (1.8) 10 (1.5) 10(2.2) 0.349

Values are presented as number (%o).

COVID-19 = coronavirus disease 2019.

2Acute group: presented to the clinic within 4 weeks since COVID-19 diagnosis.

PPost-acute group: presented to the clinic at greater than 4 weeks since COVID-19 diagnosis.

and age (B = 0.011, P=0.043) were all associated with the number of symptom categories
(R2=0.434).

DISCUSSION

In this study, we examined whether the number and categories of persistent symptoms were
different according to their duration following an acute infection among 1,122 patients who
responded to a questionnaire pertaining to persistent symptoms after COVID-19 infection,

HADS and FSS. We observed that the number of symptoms and their categories were higher

https://jkms.org https://doi.org/10.3346/jkms.2022.37.e213 6/M
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Fig. 2. Three categories of persistent symptoms after acute COVID-19 infection. Category A: symptoms in which the prevalence is higher in the acute group than
in the post-acute group; Category B: symptoms in which the prevalence is not significantly different between the two groups; Category C: symptoms in which the
prevalence is higher in the post-acute group than in the acute group.

—e— Acute group (< 4 weeks) —@— Post-acute group (> 4 weeks)

Ear, nose, and throat
(ENT)

| Neuropsychiatric I

Fig. 3. The relative difference between acute-visit group and post-acute group. The numbers mean the ratio
of the symptom numbers of the “post-acute group” in each symptom category, when that of “acute group” is
normalized to 100.

https://jkms.org https://doi.org/10.3346/jkms.2022.37.213 7/



Analysis of Post COVID-19 Conditions in the Designated Clinic

JKMS

Table 3. Multiple regression using number of symptoms and their categories as the dependent variable for participants in the post-acute group

Dependent variable Independent variable Coefficient Standard error Pvalue Adjusted R?
No. of symptoms 0.129 0.016 <0.001 0.484
0.282 0.062 <0.001
HADS-depression 0.163 0.064 0.012
0.033 0.013 0.011
-0.016 0.383 0.677
Hospitalization 2.469 1.895 0.193
0.013 1.194 0.992
No. of categories 0.051 0.007 <0.001 0.434
0.108 0.027 <0.001
HADS-depression 0.066 0.028 0.020
0.011 0.006 0.043
0.148 0.168 0.379
Hospitalization -0.371 0.828 0.654
-0.193 0.522 0.711

FSS = fatigue severity scale, HADS = hospital anxiety and depression scale.

https://jkms.org

in the post-acute group than in the acute group. The prevalence of some symptoms such as
fatigue, decreased attention, depression, blurred vision, hair loss, and sexual dysfunction
were higher in the post-acute group than in the acute group. HADS-Anxiety, HADS-
Depression, FSS and age were associated with the number of symptoms and their categories
and anxiety was the most correlated factor. Our findings suggest that the persistent
symptoms of post COVID-19 condition involved multi-organ systems with a duration of four
weeks or greater which required long-term observation and multidisciplinary intervention.

Our results are not different from previous studies on the long-term effects of COVID-19
infection before the emergence of the omicron variant. In 2020, the CDC COVID-19 response
team reported 270 infected patients after two to three weeks from the time of diagnosis.1?
Herein, 175 patients (65%) fully recovered to baseline health status and the median value

of the recovery period was 7 days; however, 95 patients (35%) had subjective complaints

of persistent symptoms. Persistent symptoms were reported as follows: cough (43%),

fatigue (35%), and dyspnea (29%).19 Goértz et al.12 followed 2,113 patients for three months
during which time 85.3% of women reported symptoms of fatigue, shortness of breath,

and headache. A study by Jennings et al.,13 assessed patients during the acute period after
infection, similar to our study, and reported fatigue (43%), shortness of breath (31%), cough
(26%), insomnia (36%), and anosmia (11%) as persistent symptoms. The most common
symptoms reported in another study were fatigue, shortness of breath, and myalgia.14 Similar
to previous studies, the high incidence in women is likely to be associated with a higher
incidence of autoimmune diseases among women.12,14

In this study, the rate of pneumonia diagnosis rate was 2.8%, which was lower than in previous
studies.13,14 This is likely attributable to the fact that the omicron variant primarily causes
upper respiratory tract infection, and the disease severity has decreased compared to previous
variants due to the widespread implementation of COVID-19 vaccinations and spike protein
mutation. Furthermore, the majority of our observed results in this study are thought to be
due to the participation of home-based treatment patients with no hospitalization history.

The mechanism of persistent symptoms long after COVID-19 infection is currently not well
understood. It is presumably caused by tissue damage from the SARS-CoV-2 virus binding
action to human angiotensin-converting enzyme 2 which is expressed in multiple organs
including lungs, brain, heart, gastrointestinal tract, liver, pancreas, kidneys, and blood

https://doi.org/10.3346/jkms.2022.37.e213 8/Mm
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vessels. Viral infection can bind to various organs and cause direct damage which can lead
to persistent symptoms.2%:21 An immune response like an autoimmune response caused

by a viral infection can also cause persistent symptoms. Although the role and immune
mechanism of T cells in SARS-CoV-2 infection are not fully known, it is known that immune
system dysregulation may occur, such as an autoimmune response.2223 Moreover, there are
hypotheses on the underlying culprits for persistent symptoms including pathophysiologic
manifestations such as hidden viral reservoirs and non-infectious viral fragments, COVID-19
associated immune exhaustion, abnormal immunometabolism, mitochondrial dysfunction,
altered microbiome, and imbalance in the renin-angiotensin system.24

The symptom patterns were different across the two groups. In acute group, respiratory
symptoms associated with viral infections were dominant, and this may be associated with an
inflammatory response caused by residual levels of the virus or their fragments. As the virus
level subsides respiratory symptoms improve. Other symptoms are thought to be potentially
related to immune response without any significant difference as it relates to time. In the
post-acute group, common symptoms were fatigue, psychiatric symptoms such as anxiety,
depression, and decreased attention. Persistent symptoms after infection are affected by
some psychological factors contributing to rates of infection as was the case with persistent
symptoms after SARS-CoV and MERS-CoV infection.8,9 However, although anxiety belonged
to Category B, depression and fatigue fell under Category C. Therefore, unlike anxiety, the
prevalence of depression and fatigue appears to have increased as persistent symptoms
continued. In the post-acute group, the prevalence of blurred vision, hair loss, and urologic
and gynecologic symptoms were higher than that of the acute group. The pathogenesis of
these symptoms with low prevalence involving multiple systems is unclear and thus future
studies on the underlying mechanism are warranted.

WHO International Classification of Disease-10 system has approved “Post COVID-19
Condition (U-09)” for post-acute sequelae of COVID-19 since September of 2020. However,
the definition of the “Post COVID-19 Condition” has not been substantiated. The sequelae are
also on a continuum from the onset of the disease thereby adding to the challenge of clearly
elucidating the course of ongoing disease. Based on our experience from the designated
clinic for “Post COVID-19 Condition,” the demand for medical treatment arises immediately
following the completion of an isolation period. It is necessary to delineate and characterize
the long-term effects of COVID-19 infection that is different from the ongoing symptoms of
COVID-19.

This is the first study on “Post COVID-19 Conditions” after the omicron variant breakthrough
infection in South Korea, and we believe that it provides new insight into its underlying clinical
manifestations during the transition period from acute infection to long COVID syndrome.
Our study also presented some limitations. A prospective longitudinal cohort study design
may serve to be more advantageous than the retrospective cross-sectional design. Subjective
complaints of symptoms were acquired using a questionnaire with limited objective test
results to support our hypothesis. Since there is a lack of consensus in defining post COVID-19
condition, all patients who presented to the clinic with varying subjective symptoms were
included for data acquisition whereas patients with severe omicron variant infections were
selectively excluded. Future studies are warranted to substantiate criteria and analysis of
associated symptoms in depth by stratification of severity or underlying comorbidity. Although
several studies have reported associations between COVID-19 vaccinations and post COVID-19
conditions, our data did not include the vaccination status.25:26
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In conclusion, there are varying symptoms which persist following a COVID-19 infection.

As reported in our study, we observed many subjective complaints of post COVID symptoms
after an omicron variant infection. In the protracted acute phase of COVID-19 infection (< 4
weeks from the infection of COVID-19), it is essential for medical management to primarily
target respiratory-related symptoms whereas a multidisciplinary systems approach to clinical
care is advantageous during the post-acute phase (> 4 weeks from the infection of COVID-19).
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