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1-1 Global Epidemiology



WHO COVID-19 Dashboard: 
https://covid19.who.int/

As of 19 October 2025, there have been 778,856,342 

confirmed cases of COVID-19

https://covid19.who.int/


WHO COVID-19 Dashboard: 
https://covid19.who.int/

As of 19 October  2025, there have been 7,103,185 

deaths of COVID-19

https://covid19.who.int/


1-2 COVID-19 in Taiwan



Total case

10,241,502
Death

19,005

Updated on March 2023
https://nidss.cdc.gov.tw/nndss/disease?id=19CVS

First period 

2020-1 ~ 2023-3

https://nidss.cdc.gov.tw/nndss/disease?id=19CVS


2023: 27,611 2024: 15,711

Second period

2023-4 ~ 2024-8



Present

2024/9 ~2025/10/25





2024: 434 2025: 1677





1-3 Critical COVID-19





J Formos Med Assoc 2024 Nov;123(11):1186-1193.

• This multicenter, retrospective cohort study enrolled critical COVID-19 patients 

requiring ICU admission in Taiwan from December 31, 2020, to June 1, 2022.

• Among the 187 critical COVID-19 patients, 80 (42.8%) developed secondary pneumonia.



J Formos Med Assoc 2024 Nov;123(11):1186-1193.



J Formos Med Assoc 2024 Nov;123(11):1186-1193.



J Formos Med Assoc 2024 Nov;123(11):1186-1193.



J Formos Med Assoc 2024 Nov;123(11):1186-1193.





The effect of age on mortality

*This group was selected as the reference group because it has accounted for the largest cumulative number of COVID-19 cases compared to other age groups.
CDC. Risk for COVID-19 Infection, Hospitalisation, and Death By Age Group: www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print (Accessed April 2023).

Age (years)

0–4 5–17
18–29

(Ref)
30–39 40–49 50–64 65–74 75–84 85+

Case No 0.5x 0.7x - 1x 0.9x 0.8x 0.6x 0.6x 0.8x

Hospitalization 0.6x 0.2x - 1.5x 1.9x 3.1x 4.9x 8.9x 15x

Mortality 0.3x 0.1x - 3.5x 10x 25x 60x 140x 350x

Adapted from CDC. Risk for COVID-19 Infection, Hospitalization, and Death By Age Group, USA

http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
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http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print
http://www.cdc.gov/coronavirus/2019-ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html#print


Comorbidity
- US CDC systemic review

Higher risk: An underlying condition / risk factor with a published meta-analysis or systematic review or underwent the CDC systematic review process (Source demonstrates a conclusive increase in risk for ≥1 severe COVID-19 outcome)
Suggestive higher risk: An underlying condition / risk factor with no published meta-analysis or systematic review or did not undergo the CDC systematic review process (Evidence is mostly cohort, case-control, or cross-sectional studies)
Mixed evidence: An underlying condition / risk factor with a published meta-analysis or systematic review or underwent the CDC systematic review process (Source demonstrates inconclusive evidence)

This list of underlying medical conditions is not exhaustive and will be updated as the science evolves.
*Indicates underlying conditions for which there is evidence for pregnant and non-pregnant people; †Underlying conditions for which there is evidence in pediatric patients.
BMI, body mass index; CDC, Centers for Disease Control and Prevention; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; ILD, interstitial lung disease; NAFLD, non-alcoholic fatty 
liver disease.
US CDC. Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19, Information for Healthcare Professionals: www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
(Accessed April 2023). 

Higher Risk (conclusive) Suggestive Higher Risk Mixed Evidence#

• 氣喘
• 癌症
• 腦血管疾病
• 慢性腎臟病*
• 慢性肝臟疾病 (肝硬化、非酒精性脂肪肝、

酒精性肝臟疾病、自體免疫肝炎)
• 慢性肺臟疾病 (氣管炎、慢性阻塞性肺病、

間質性肺病、肺栓塞、肺高壓)
• 囊腫性纖維化
• 糖尿病 (第一型及第二型*)
• 身心障礙†，包含唐氏症
• 心臟疾病 (如心衰竭、冠狀動脈疾病或心肌

病變) 

• HIV 病毒感染
• 精神健康及病 (僅限於情緒障礙，包含憂鬱

症、思覺失調症等)
• 神經相關疾病 (失智症)†

• 肥胖 (BMI >30 kg/m2  或 兒童體重>95th百
分位)

• 體能障礙
• 懷孕或近期結束妊娠
• 原發性免疫不全
• 正在或曾經吸菸
• 固體器官或血液幹細胞移植
• 結核病
• 使用皮質性類固醇或其他免疫抑制劑

• 有特定潛在疾病的兒童

• 過重 (BMI
>25 kg/m2 但 <30 kg/m2)

• 鐮狀細胞疾病

• 藥物濫用

• Alpha-1 抗胰蛋白酶缺乏症

• 支氣管肺部發育不全

• B 型肝炎

• C 型肝炎

• 高血壓*

• 地中海型貧血

# Inconclusive: no conclusions can be 
   drawn from the evidence

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html




2 Long COVID



Definitions

New symptoms that affect everyday function, 
emerge within 4 weeks to 3 months after first 
being infected, and last for ≥2 months

‒Symptoms may fluctuate over time

‒Overlap with prolonged symptoms post 
hospitalization

Definition

WHO. Delphi consensuse 2021



Signal Transduct Target Ther. 2023 Nov 1;8(1):416.



Adverse health outcome
following hospital admission for COVID-19 versus seasonal influenza

Lancet Infect Dis 2024 Mar;24(3):239-255.

COVID-19

Seasonal flu



Potential causes

▪ Direct neuro-invasion

▪ Dysregulated immune response

‒ Auto-antibodies

▪ Auto-inflammation

▪ Post-ICU syndrome

▪ Endothelial injury, ongoing endothelial dysfunction

Potential causes

Nat Med 2024 Aug;30(8):2148-2164.



Chest 2024;165(5):1149-1162

Risk of prolonged illness after critical COVID-19



Nat Med 2024 Aug;30(8):2148-2164.



J Glob Health
2025 Oct 17:15:04282



2-1 Assessment



Chest 2024;165(5):1149-1162

Assessment



Chest 2024;165(5):1149-1162

Assessment



Chest 2024;165(5):1149-1162

Assessment



2-2 Prevalence



participants from UK Biobank who completed a health and wellbeing survey between 

June and September 2022

EBioMedicine 2025 Jan:111:105493.



EBioMedicine 2025 Jan:111:105493.



EBioMedicine 2025 Jan:111:105493.





NEJM 2024 Jul 17. doi: 10.1056/NEJMoa2403211



Open Forum Infect Dis 2025 Aug 30;12(9):ofaf533.

Studies published from 5 July 2021 to 29 May 2024 were searched in PubMed, 

Embase, and Web of Science, with supplemental updates on 23 July 2024

A total of 429 studies were meta-analyzed

The global pooled long COVID prevalence was 36% (95% confidence interval [CI], 

33%–40%) with 144 contributing studies.



Open Forum Infect Dis 2025 Aug 30;12(9):ofaf533.



Open Forum Infect Dis 2025 Aug 30;12(9):ofaf533.



Lancet Reg Health Eur 2023:28:100595.

Of 185 patients with PCC at 4 months post-discharge, 181 were alive at the 24-month 

assessment and 165agreed to participate



Lancet Reg Health Eur 2023:28:100595.



Breathlessness—mMRC dyspnea scale

Lancet Reg Health Eur 2023:28:100595.



Lancet Reg Health Eur 2025:53:101290

The prospective cohort study followed up adults hospitalized for COVID-19 in 7 hospitals, 

located in the Netherlands. 

Study assessments were performed at 3, 6, 12, 24, and 36 months post-discharge, 

conducted between July 1, 2020, and May 22, 2024



Lancet Reg Health Eur 2025:53:101290

In total, 299/344 (87%) patients completed the 3-year follow-up and were included in the 

analysis. 

Completer recovery rates increased (p < 0.001), from 12% at 3 months to 24% at 3 years



2-3 Risk factor



Open Forum Infect Dis 2025 Aug 30;12(9):ofaf533.



J Infect 2022;84(4):566-572

Fatigue persistence



J Infect 2022;84(4):566-572



3 Long COVID and ICU



J Intensive Care 2024;12(1):47.

The CO-FLOW multicenter prospective cohort study followed adults hospitalized for 

COVID-19 at 3, 6, 12, and 24 months post-discharge

650 patients (median age 60.0 [IQR 53.0–67.0] years; 449/650 [69%] male) surviving 

hospitalization for COVID-19 were included, of whom 273/650 (42%) received ICU 

treatment



J Intensive Care 2024;12(1):47.

ICU-treated patients tended to show slower recovery in 

neurocognitive symptoms, mental health outcomes, and resuming 

work than non-ICU-treated patients

73%

55%

52%

51%

61%

51%

23%

30%

Not completely recover

Memory problem

Concentration problem

Dyspnea

Poor sleep quality

Fatique

Cognitive failure

Not fully return to work

數列 1



Healthcare (Basel) 2025 Feb 12;13(4):394

a nationwide cohort study in collaboration with nine hospitals, collecting data using self-

administered questionnaires from participants aged 20 years or older who were 

diagnosed with COVID-19, admitted to the ICU between April 2021 and September 2021, 

and discharged alive

The survey was completed by 220 patients, with a mean of 416 days after discharge



Healthcare (Basel) 2025 Feb 12;13(4):394



Healthcare (Basel) 2025 Feb 12;13(4):394



Intensive Care Med 2024;50(10):1603-1613.

The trial randomised 726 ICU patients with COVID-19 and hypoxaemia

to partial pressure of arterial oxygen targets of 8 kPa (60 mmHg) versus 12 kPa (90 

mmHg) during ICU stay up to 90 days,



Intensive Care Med 2024;50(10):1603-1613.



Intensive Care Med 2024;50(10):1603-1613.

EuroQol Visual Analogue Scale 



Intensive Care Med 2024;50(10):1603-1613.



Pulmonology 2025;31(1):2442175.

In total, 2148 of 2454 hospitalized patients (87.5%) received care in the 

conventional ward, whilst 126 in IRCU and 180 in ICU



Pulmonology 2025;31(1):2442175.



Pulmonology 2025;31(1):2442175.



Am J Respir Crit Care Med 2023;207(2):150-159.

To assess physical examination, pulmonary function tests, anxiety, depression, post-

traumatic stress disorder and quality of life at 6 and 12 months after ECMO onset.

Multicenter, prospective study in patients who received ECMO for COVID-19 acute 

respiratory distress syndrome from March to June 2020 and survived hospital 

discharge. 

Of 80 eligible patients, 62 were enrolled in seven French ICUs. 

ECMO and invasive mechanical ventilation duration were 18 (11-25) and 36 (27-62) 

days, respectively



Am J Respir Crit Care Med 2023;207(2):150-159.



Am J Respir Crit Care Med 2023;207(2):150-159.

Saint George’s Respiratory Questionnaire (SGRQ), Hospital Anxiety and Depression Scale–Anxiety (HAD-A), 
HAD–Depression (HAD-D), Post-traumatic Stress Disorder Checklist for the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition Post-Traumatic Stress Disorder Checklist for DSM-5 (PCL-5), and Functional 
Assessment Chronic Illness Therapy-Fatigue (FACIT) assessments at 6 and 12 months



4 Management



Potential causesManagement

Nat Med 2021 Apr;27(4):601-615.



EClinicalMedicine 2025 Aug 5:87:103412

• PubMed, Cochrane Library, Embase, Web of Science, SPORTDiscus(EBSCO), 

CINAHL (EBSCO), and Rehabilitation & Sports medicine source (EBSCO) from 

inception to July 20,2025

• Intervention: exercise training, respiratory muscle training, telerehabilitation, 

transcranial direct current stimulation (tDCS), olfactory training, 

palmitoylethanolamide with luteolin (PEA-LUT), and steroid sprays

• a total of 51 eligible trials, comprising 4026 participants

棕櫚油乙醇胺（PEA）是一種天然脂肪酸醯胺，具有抗發炎、鎮痛與神經保護作用。木犀
草素（Luteolin）是一種植物類黃酮，能減少氧化壓力與神經發炎。兩者結合後可增強彼
此的抗發炎與神經保護效果，並提升 PEA 的穩定性與吸收率。此組合常用於改善慢性疼痛、
神經發炎與長新冠相關的腦霧或疲勞症狀。



EClinicalMedicine 2025 Aug 5:87:103412

Efficiency of exercise training in long COVID



EClinicalMedicine 2025 Aug 5:87:103412

Efficiency of Respiratory muscle training in long 

COVID



EClinicalMedicine 2025 Aug 5:87:103412

Efficiency of Telerehabilitation, Transcranial direct current 

stimulation (tDCS), Olfactory training, Steroid sprays, 

Percutaneous electrical acupuncture-lumbar traction (PEA-LUT)



EClinicalMedicine 2025 Aug 5:87:103412

• Exercise training should be prioritized for improving 

cardiopulmonary function and exercise capacity in Long COVID, 

supported by high-certainty evidence. 

• Respiratory muscle training and PEA-LUT offer targeted 

benefits for respiratory strength and anosmia, while tDCS may 

address fatigue. 

• Telerehabilitation, as a form of supervision, also improved the 

effectiveness of the intervention. 

• In contrast, steroid sprays and olfactory training lack efficacy



JAMA Netw Open 2023 Sep 5;6(9):e2333838.

• A systematic electronic search was performed from January 2020 until February 

2023, in MEDLINE, Scopus, CINAHL, and the Clinical Trials Registry

• 14 eligible trials, comprising  1244 participants



JAMA Netw Open 2023 Sep 5;6(9):e2333838.



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

• The electronic databases Medline, Embase, Global Health (Ovid), CINAHL 

(EBSCO), Web of Science, WHO Global Research Database on COVID-19, 

LitCovid, and Google Scholar were searched from their inception to November 

2022

• Twenty-three studies involving 1579 individuals 



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

Pulmonary function 



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

6-WMT



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

Quality of life



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

Dyspnea



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

Fatigue



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

Anxiety



Med Sci Sports Exerc 2024 Jan 1;56(1):143-154..

Depression



4-1 Prevention



Pharmacol Ther 2025 Aug:272:108891.



Eur Respir J 2025;65(4):2402249.



Lancet Respir Med 2024 Mar;12(3):225-236



Lancet Respir Med 2024 Mar;12(3):225-236



Clin Microbiol Infect 2025 Aug 7:S1198-743X(25)00367-2.

• Post COVID-19 condition (PCC; symptoms ≥3 months after infection) or long COVID 

(LC; symptoms ≥1 month after infection)

• Studies were identified in Embase, MEDLINE, PreView, COVID-19 L.OVE repository, 

and Cochrane Library up to August 1, 2024

• A total of 6423 records were screened, and 65 nonrandomized studies of 

interventions reporting adjusted estimates were included, comprising >5.7 mio.



Clin Microbiol Infect 2025 Aug 7:S1198-743X(25)00367-2.

Vaccine effectiveness against PCC



Clin Microbiol Infect 2025 Aug 7:S1198-743X(25)00367-2.

Vaccine effectiveness against long COVID



Clin Microbiol Infect 2025 Aug 7:S1198-743X(25)00367-2.

• VE for ≥1 vaccine dose against PCC was 41.0% (95% CI 27.8%; 

51.7%; 22 NRSI, certainty of evidence: low). 

• VE after 1, 2, or 3 doses versus unvaccinated was 19.1% (-119.4%; 

70.2%, 3 NRSI), 43.2% (4.5%; 66.2%; 4 NRSI), and 70.0% (30.0%; 

87.0%; 1 NRSI), respectively. 

• In <18 years old, VE against PCC was 26% for ≥1 dose (-4%; 48%, 1 

NRSI) and in >60 years old 41% (17%; 59%, 1 NRSI). 

• VE after pre-Omicron-SARS-CoV-2 infection was 32.1% (-54.3%; 

70.1%, 3 NRSI) and 20.9% (-10.1%; 43.3%, 2 NRSI) after Omicron 

infection



Nirmatrelvir plus Ritonavir

Post-acute sequelae



Lancet Infect Dis 2024 May 3:S1473-3099(24)00217-2



Lancet Infect Dis 2024 May 3:S1473-3099(24)00217-2

A significantly lower 

hazard of post-acute  

death in the 

nirmatrelvir–ritonavir 

group than in the 

control group



Lancet Infect Dis 2024 May 3:S1473-3099(24)00217-2





Death



Hospitalization



Post-COVID-19 Condition

JAMA Intern Med 2023 Mar 23;e230743. 



Post-COVID-19 Condition

JAMA Intern Med 2023 Mar 23;e230743. 



Post-COVID-19 Condition

JAMA Intern Med 2023 Mar 23;e230743. 



Post-COVID-19 Condition

JAMA Intern Med 2023 Mar 23;e230743. 



Cardiovascular outcomes

J Med Virol. 2023 Aug;95(8):e28992.. 

Antivirals

Antiviral

Control



Neuropsychiatric outcomes

J Med Virol. 2023 Jul;95(7):e28951



Conclusion

1
Burden of COVID-19

remains

3

Management of long COVID

rehabilitation

2

4

Long COVID

common

Long COVID in ICU

significant



J Infect 2022;84(4):566-572



J Infect 2022;84(4):566-572
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