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COVID-19: WHAT IT MEANS TO YOUR CLINIC
Practice pearls for the Asian primary care physician

Introduction 簡介



COVID-19 Pandemic: 5 March 2020
2019冠狀病毒全球大流行: 2020年3月5日

COVID-19: 218,584 cases; 8938 mortality; 157 countries worldwide; mortality rate: 4.1% 5 March 2020)

https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)
https://www.chp.gov.hk/files/pdf/statistics_of_the_cases_novel_coronavirus_infection_en.pdf

https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)


2019冠狀病毒爆發 : 2021年1月29日

SARS-CoV-2: 101,402,676 cases; 2,188,745 mortality; 191 countries worldwide; mortality rate: 2.2% (29 January 2021)

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200507covid-19-sitrep-128.pdf?sfvrsn=44cc8ed8_2
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)
https://www.chp.gov.hk/files/pdf/statistics_of_the_cases_novel_coronavirus_infection_en.pdf



2019冠狀病毒全球大流行: 變化

5 March 2020 29 January 2021

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200507covid-19-sitrep-128.pdf?sfvrsn=44cc8ed8_2
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)



香港最新狀況

D614G mutation
Spike protein
More transmissible

3rd wave: elderly

4th wave commenced
Latin dancing cluster
Nepalese clade
Community clusters

https://chp-dashboard.geodata.gov.hk/covid-19/en.html



2019冠狀病毒爆發 : 2021年1月1日

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200507covid-19-sitrep-128.pdf?sfvrsn=44cc8ed8_2
https://en.wikipedia.org/wiki/2019_novel_coronavirus_(2019-nCoV)



香港 vs. 紐約
• Hong Kong population: 7.5 million in 

1104 km2; 3rd densely populated in the 
world

• NYC population: 8.3 million in 784 km2

• Hong Kong Covid-19:  9075 cases; 154 
deaths (mortality rate 1.7%); ICU
occupancy <50%

• NYC Covid-19: 711000 cases; 34,552 
deaths; (mortality rate 4.9%); ICU
occupancy 100%

https://www1.nyc.gov/site/doh/covid/covid-19-data.page
https://chp-dashboard.geodata.gov.hk/covid-19/en.html
Celum C et al. NEJM 2020; DOI:10.1056

https://chp-dashboard.geodata.gov.hk/covid-19/en.html
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Virology 病毒學



Virology 病毒學

Positive sense, single stranded RNA CoV, Beta-CoV lineage B 

SARS-CoV 79.5%; bat CoV 96%

Lu R et al. Lancet 2020; 395:565-74
Chan JF et al. Lancet 2020. https://doi.org/10.1016/S0140-6736(20)30154-9 
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通過全基因組測序確認,
由不同進化分支/譜系SARS-CoV-2毒株導致2019冠狀病毒二次感染

To KK, Hung IF et al. Clin Infect Dis 2020
Tillett RL et al. Lance Infect Dis 2020



N501Y + E484K and K417N mutations (RBD) 
刺突蛋白RBD區域突變 (受體結合區) 英國&南非演化分支

Xie X et al. bioRxiv 2021
Wang Z et al. bioRxiv 2021
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Infection Control & Diagnostics
感染控制及診斷



Infection Control Measures 感染控制措施

https://www.nature.com/articles/d41586-020-01248-1



• Universal face masks with good 
compliance

• Social distancing

• Border control and screening

• Easily accessible diagnostic testing

• Contact tracing

• Home quarantine

• Centralized quarantine

• Hospitalization for confirmed 

• Negative pressure isolation rooms: 
moderate and severe cases

• Asia World Expo Community Hospital for 
mild cases

https://www.nature.com/articles/d41586-020-01248-1
Chan JF, et al. Clin Infect Dis 2020;71:2139-2149

感染控制措施

https://www.nature.com/articles/d41586-020-01248-1


診斷
Current infection

RT-PCR

• Targeting RNA-dependent RNA 
polymerase (RdRp)

• Spike (S)

• Nucleocapsid (N)

Samples

• Nasopharyngeal swab

• Deep throat saliva

• Throat swab

• Sputum

• Stool 

Recent past infection

• Serology

• IgG/ IgM

• Neutralizing antibody

http://videocwp.ha.org.hk/wmv/deep%20throat%20saliva%20v2.mp4



唾液 vs. 鼻咽拭子

To KK et al. Lancet Infect Dis 2020;20:565-74
Wyllie AL, et al. NEJM 2020;383:1283-86

Higher mean log copies/mL in
saliva 5.58 (5.09-6.07) vs. NPS 
4.93 (4.53-5.33)

Higher % positive up to 10 days 
after diagnosis in saliva than NPS
Day 1 to 5: 81% vs. 71%
Day 6 to 10: 75% vs. 67%

Less variation for saliva viral load
More NPS sampling variation

Negates need for direct interaction 
between patients and HCW, 

Alleviates PPE and swabs demand
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Clinical Characteristics
臨床特徵



Covid-19 Disease Pathogenesis Models
2019冠狀病毒發病機制

https://viralzone.expasy.org/9116



高危群組

Huang C et al. Lancet 2020; S0140-6736 

Guan W, N Zhong et al. NEJM DOI:10.1056 
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Antivirals and Immunomodulators
抗病毒及免疫調節藥物



Principles of Antiviral Treatments 
抗病毒治療之原理

• Early commencement of antiviral 
Combination therapy 
• Increase spectrum of activity

• Increase potency

• Reduce resistance emergence

• Rapid suppression of viral load

• Prevent subsequent complications

• Reduce viral shedding

Courtesy of Dr. KY Lai



重新利用舊有已核准或上市藥物之篩選

Yuan S et al. Viruses 2020;628;doi:10.3390



瑞德西韋

Clinical recovery: 11 days vs 15 days
HR 1.32; 95% CI 1.12-1.55; p<0.001

Beigel JH, et al NEJM 2020; doi;10.1056



地塞米松針對2019冠狀病毒住院患者

The RECOVERY Collaborative Group NEJM 2020; DOI:10.1056



2019冠狀病毒抗病毒藥物療效評價—世界衛生組織臨床測試結果

Limitations:
1. Heterogeneity of 
each
countries (ICU 
support)
2. No data on 
symptoms 
onset days (late 
presenters)
3. No virological data, 
biochemical and 
inflammatory markers

WHO Solidarity Trial Consortium NEJM 2020; DOI:10.1056



世衛組織對於2019冠狀病毒現行藥物指引

Rochwerg B et al. BMJ 2020;370:m3379



干擾素β-1b + 洛匹那韋/利托那韋 + 利巴韋林

Hung IF et al. Lancet 2020:doi.org/10.1016/PII

• IFN beta-1b 8MU alternate day x 3 
doses + lopinavir-ritonavir 
400/100mg bd + ribavirin 400mg bd
vs. lopinavir/ ritonavir 400mg bd for 
14 days

• Time from symptom onset to 
treatment for triple therapy within 
combo group: Median 4 days (3-6)

• Median number of IFN beta-1b 
received: 2 doses



Hung IF et al. Lancet 2020:doi.org/10.1016/PII

Primary outcome:
Combo group significantly shorter
median time from start of treatment 
to negative NPS: 7 (5-11) vs. 12 (8-15) days

HR: 4.37 [95% CI 1.86-10.24} p=0.0010

No significant nsp5 mutations
were identified in serial NPS

Few GI side effects and self-limiting

Conclusion:
IFN beta-1b based triple therapy is 
safe and superior to lopinavir-ritonavir 
alone

干擾素β-1b + 洛匹那韋/利托那韋 + 利巴韋林



針對2019冠狀病毒的干擾素相關藥物

First release: 24 September 2020  www.sciencemag.org  (Page numbers not final at time of first release) 14 

 

 

  

Fig. 1. Neutralizing auto-Abs against IFN-α2 and/ or IFN-ω in patients with life-threatening COVID-19. (A) 

Mult iplex part icle-based assay for auto-Abs against  IFN-α2 and IFN-ω in patients with life-threatening COVID-19 

(N=782), or asymptomatic or mild SARS-CoV-2 infection (N=443), and in healthy controls not infected with 

SARS-CoV2 (N=1160). (B) Anti-IFN-ω Ig isotypes in 23 patients with life-threatening COVID-19 and auto-Abs to 

type 1 IFNs. (C) Representative FACS plots depicting IFN-α2- or IFN-ω-induced pSTAT1 in healthy control cells 

(gated on CD14+ monocytes) in the presence of 10% healthy control or anti-IFN-α2/ ω- auto-Abs-containing 

patient plasma (top panel) or an IgG-depleted plasma fraction (bottom panel). (D) Plot of anti-IFN-α2 auto-Ab 

levels against their neutralization capacity. The stimulation index (stimulated/ unstimulated condit ions) for the 

plasma from each was normalized against that of healthy control plasma from the same experiment. Spearman’s 

rank correlation coefficient  = −0.6805, p-value <0.0001. (E) IC50 curves representing IFN-α2- and IFN-ω-induced 

pSTAT1 levels in healthy donor cells in the presence of serial dilutions of patient plasma. The stimulation index 

(st imulated/ unstimulated condit ions) for patient plasma was normalized against that of 10% healthy control 

plasma. IFN-α2: IC50= 0.016%, R2= 0.985; IFN-ω: IC50=0.0353%, R2 = 0.926. (F) Neutralizing effect on CXLC10  

induction after stimulation with IFN-α2, IFN-β or IFN-γ, of plasma from healthy controls (N=4), patients with life-

threatening COVID-19 and auto-Abs against IFN-α2 (N=8) and APS-1 patients (N=2). 
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Blanco-Melo D, et al. Cell 2020;181:1036-45
Bastard P et al. Science 2020;eabd4585



針對中東呼吸綜合症的干擾素β-1b & 洛匹那韋/利托那韋

Arabi YM et al. NEJM 2020;DOI:10.1056

95 patients enrolled

Time to enrollment from symptoms onset:
7 days vs 7.5days

7 doses of IFN beta-1b given

28-day Mortality: 23% vs 33%
ICU stay: 28% vs 42%
Hospital Stay 30% vs 44%

Median days to viral load clearance:
17 (9-25) vs 20 (10-33) days



2019冠狀病毒康復者恢復血漿



香港恢復血漿捐贈計劃

HK Red Cross 2020



早期高滴定量恢復血漿治療
可降低2019冠狀病毒老年患者病情惡化風險

Libster R et al. NEJM 2021



雙抗體雞尾酒藥物

• Two monoclonal Ab: REGN10933

and REGN10987

• Derived from humanized mice 
and human convalescent plasma

• Ab against SARS-CoV-2 spike 
protein

• Two Ab to prevent rapid 
mutational escape

• RECOVERY trial
Hansen J et al. Science 369;1010-1014
Baum A et al. Science 369;1014-1018
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Vaccines 疫苗



New York Times 18 Jan 2021



New York Times 18 Jan 2021



Vaccine Platforms 疫苗技術平台

Courtesy of Prof G Poland
Polack FP et al NEJM 2020; 10.1056

mRNA Vaccine

Pfizer – BNT162/ Tozinameran BNT162b2
Pre-fusion S protein in lipid nanoparticle
2 doses IM (30 mcg), - 75ºC storage
Phase III 95% efficacy; 7 days after 2nd dose
NA 1:361 after boost
Robust CD4+ and CD8+ stimulation

Moderna – mRNA – 1273
2 doses IM (100 mcg), - 20ºC storage
94% efficacy; Phase III results published
NA 1:654 after boost

/ RNA

Adenovirus Vector Vaccine

AstraZeneca – ChAdOx1
2 doses IM; Phase 3: overall 70% efficacy
Johnson & Johnson – Ad26
1 or 2 doses IM
Sputnik– V Ad25 and Ad5
2 doses IM
CanSino – Ad5
1 or 2 doses IM

Apart from AstraZeneca; all pending Phase 
III results

Whole Inactivated Vaccine

Sinovac/ Sinopharm
2 doses IM

Pending phase III results

Matrix-M Spike Protein Nanoparticle 
Vaccine

Novavax
NVX CoV2373 spike protein + Matrix-M 
adjuvant; 2 x doses IM
NA 1:128 prime; 1:3906 boost
Phase III preliminary results:
Efficacy 89.3% overall
86% vs UK mutants; 60% vs SA mutants
95.6% against original strain



理想疫苗

• Stable at room temperature

• Easy mass administration

• Induces robust immunity after a single dose

• Prevention of infection

• Prevention of symptomatic disease

• Prevention of complications

• Prevention of transmission



Ming Pao 2020



輝瑞/BioNTech (mRNA核酸疫苗)

Vaccine name: Comirnaty (also 
known as tozinameran/ 
BNT162b2)

mRNA vaccine (spike protein)
2 doses, 3 weeks apart
Muscle injection
Freezer storage -70C

Efficacy 95%
New vaccine platform
Excellent neutralizing Ab, T cells 
response (CD4 and CD8)

Little difference in 
Protection of ethnicity
Good antibody response in 
elderly, DM and obesity

No serious adverse effects: 
short lived fatigue (62.9%), 
headache (55.1%), myalgia 
(38.3%), fever (14.2%)

33 elderly home residents >75 
years died after BNT 162b2
Norwegian Medicines Agency 
and German Government to 
provide details for the panelNew York Times 3 Jan 2021

Ming Pao 2020



科興滅活疫苗

Vaccine name: CoronaVac

Inactivated whole cell vaccine
2 doses, 2-4 weeks apart
Muscle injection
4C storage

Efficacy >50%
Coventional vaccine platform 
(HAV and polio)
Good neutralizing Ab

Pending Phase 3 results this 
month (trial in Brazil, Turkey and 
Indonesia)
Phase 1/2 published in the 
Lancet: 97% 3ug; 100% 6ug
No data in the elderly or 
immunocompromised groups

No serious adverse effects; 
overall very safe: short lived 
fatigue (3.3%), headache (2.5%), 
myalgia (1.7%), fever (3.3%)

Vaccination launched in Jiaxing 
for HCWs and high-risks

New York Times 3 Jan 2021
Ming Pao 2020



阿斯利康／牛津大學病毒載體疫苗

Vaccine name: ADZ1222

ChAdOx1 Adenovirus Vector 
vaccine
2 doses, 4 weeks apart
Muscle injection
4C storage for 6 months

Efficacy up to 90%
Good neutralizing Ab

Phase 3 interim results 
published in the Lancet
Overall 70.4%; standard dose x 2 
62.1%; half dose then standard 
dose 90%
Good efficacy in the elderly 
(>70)

No serious adverse effects; 
overall very safe: short lived 
fatigue (70%), headache (68%), 
myalgia (60%), fever (18%)

Two volunteer developed 
transverse myelitis (rare)

New York Times 3 Jan 2021
Ming Pao 2020



香港大學噴鼻式流感病毒載體2019冠狀病毒疫苗
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評估噴鼻式流感病毒載體2019冠狀病毒疫苗的安全性及免疫原性
於健康成年人之第一期隨機雙盲安慰劑對照組劑量增量與擴展臨床測試

• Phase 1 clinical trial to commence 
2/2021

• Supported by FHB, HKSAR and CEPi

• Induce local IgA mucosal immunity

• Healthy subjects

• Age 18-55

• 100 subjects
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Conclusions總結



You’ll Never Walk Alone!
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Pneumonia is Preventable by Vaccinations
預防肺炎由疫苗做起
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MBBS (HK), MRCP (UK), FHKCP, FHKAM (Medicine), PDipID (HK)
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Primer on Infectious Diseases with Public Importance

醫研薈萃: 傳染病攻略 ─ 溫故與知新



Pneumonia: definitions
肺炎的定義

• Infection of lung parenchyma with the following features:
• Respiratory symptoms: shortness of breath, cough with sputum, chest pain
• Systemic symptoms: fever, malaise
• Radiological features: infiltrates on chest X-ray or computed tomography

• Reasonable exclusion of the followings:
• Pulmonary oedema
• Haemorrhage
• Infarct
• Malignancy
• Fibrosis
• Others e.g. protein



Lanks CW et al. Med Clin N Am 2019; 103:487-501. 

Pneumonia: imaging
肺炎的影像



Important causes of pneumonia
常見的肺炎成因

Bacteria/Mycobacteria
細菌 /分支桿菌

Virus
病毒

Fungi
真菌

• Streptococcus pneumoniae
• Haemophilus influenzae
• Staphylococcus aureus
• Streptococcus pyogenes
• Klebsiella pneumoniae
• Pseudomonas aeruginosa

• Legionella pneumophila
• Mycoplasma pneumoniae
• Chlamydophila pneumoniae

• Mycobacterium tuberculosis

• Influenza viruses
• Adenovirus
• Pandemic coronarviruses (SARS-

CoV, MERS-CoV2, SARS-CoV-2)

• Pneumocystis jiroveci
• Cryptococcus neoformans
• Aspergillus species
• Talaromyces marneffei and 

other dimorphic fungi



CAP Exerts a High Burden of Morbidity 
and Mortality on Older Adults

肺炎增加長者的死亡風險

Hong Kong
2010

N=488
≥65 years

Mortality

Within 1 year 
of discharge

32.0%

Readmission

3 m 6 m 1 y

5.6%
11.7%

22.4%

Ma HM et al. Intern Med J. 2013;43:1201-1205.

After discharge



Ma HM et al. Intern Med J. 2013;43:1201-1205.

CAP Exerts a High Burden of Morbidity 
and Mortality on Older Adults

肺炎增加年老病人的死亡風險



Available from: https://www.chp.gov.hk/en/statistics/data/10/27/380.html#. Last accessed on 30th January 2021

https://www.chp.gov.hk/en/statistics/data/10/27/380.html


Important causes of pneumonia
常見的肺炎成因

Bacteria/Mycobacteria
細菌 /分支桿菌

Virus
病毒

Fungi
真菌

• Streptococcus pneumoniae
• Haemophilus influenzae
• Staphylococcus aureus
• Streptococcus pyogenes
• Klebsiella pneumoniae
• Pseudomonas aeruginosa

• Legionella pneumophila
• Mycoplasma pneumoniae
• Chlamydophila pneumoniae

• Mycobacterium tuberculosis

• Influenza viruses
• Adenovirus
• Pandemic coronarviruses (SARS-

CoV, MERS-CoV2, SARS-CoV-2)

• Pneumocystis jiroveci
• Cryptococcus neoformans
• Aspergillus species
• Talaromyces marneffei and 

other dimorphic fungi



Streptococcus pneumoniae 
(S. pneumoniae/pneumococcus)
肺炎鏈球菌



S. pneumoniae overview
肺炎鏈球菌總覽

• Gram positive diplococci with 
polysaccharide capsules
• Define their serotypes, virulence factors 

and vaccine targets

• Bacteria first isolated by Pasteur in 
1881

• Polysaccharide capsules isolated in 
1916-17

• 92 serotypes described by 2011
• <30 serotypes accounting for >90% 

bacterial isolates

US CDC. Epidemiology & Prevention of vaccine-preventable diseases. Available from: 
https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html. Last accessed on 30th January 2021.

Loughran AJ et al. Microbiol Spectrum 2018; 7(2):GPP3-0004-2018.

https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html#epi


侵入性肺炎鏈球菌病
Defined as isolation of S. pneumoniae from a
normally sterile site (blood, CSF)

90-95%

~80%

~20%
5-10% Meningitis, pleuritis, arthritis

Bacteraemic pneumococcal
pneumonia

Invasive pneumococcal 
diseases

Bacteraemic pneumococcal
Pneumonia  

Non-bacteraemic 
pneumococcal 

Pneumonia

Pneumococcal 
pneumonia

Lynch JP III et al. Semin Respir Crit Care Med 2009; 30:210-38. 

菌血型肺炎

菌血型肺炎

非菌血型肺炎

腦膜炎，胸膜炎，關節炎



S. pneumoniae: pathogenesis
肺炎鏈球菌病的原理

• Nasopharyngeal carriage of the bacteria is 

required for transmission of bacteria and for 

IPD

• Clinical illness appears when the bacteria 

spread to tissues outside the nasopharynx

• Local spread: pneumonia, otitis media, sinusitis 

• Spread to the bloodstream: bacteraemia and 

further dissemination (especially meninigitis)

Loughran AJ et al. Microbiol Spectrum 2018; 7(2):GPP3-0004-2018.



IPD in HK: Updated epidemiology
侵入性肺炎鏈球菌病的流行病學

• Consistent seasonal trend with more cases in the winter months

Centre for Health Protection, DH, HKSARG. Report on IPD. Available from: 
https://www.chp.gov.hk/files/pdf/ipd_202012.pdf. Last accessed on 30th January 2021

https://www.chp.gov.hk/files/pdf/ipd_202012.pdf


IPD in HK: Updated epidemiology
侵入性肺炎鏈球菌病的流行病學

• Overall annual incidence of IPD: 1.7 to 2.9 per 100,000 population

• Annual incidence of IPD for aged >65 years: 7.7 per 100,000 population 

Hung IF et al. Int J Infect Dis. 2013;17:e364-373.
Centre for Health Protection, DH, HKSARG. Report on IPD. Available from: 

https://www.chp.gov.hk/files/pdf/ipd_202012.pdf. Last accessed on 30th January 2021.

https://www.chp.gov.hk/files/pdf/ipd_202012.pdf


Age is not the only risk factor
年齡不是唯一的高危因素

Co-exisiting
health conditions

慢性病

• Chronic heart, lung, kidney and liver diseases   慢性心，肺，肝，腎疾病
• Diabetes mellitus  糖尿病
• Cerebrospinal fluid leaks  腦脊髓液滲漏
• Presence of cochlear implant   人工耳蝸
• Primary immunodeficiencies 先天免疫力缺乏症

• HIV infection   後天免疫力病毒感染
• Anatomical or functional asplenia 脾臟功能缺乏

• Malignancy   癌症
• Solid organ or stem cell transplantation   器官或幹細胞移植
• Autoimmune diseases   自身免疫性疾病

Risky behaviours

高危生活習慣
• Smoking  抽煙
• Alcoholism   嗜酒

Environmental 
factors  環境因素

• Resident of institutions   長期院舍住客
• Recent respiratory viral infections  近期呼吸病毒感染

Centers for Disease Control and Prevention (CDC). MMWR Morb Mortal Wkly Rep. 2010;59:1102-1106.
van Hoek AJ et al. J Infect. 2012;65:17-24.

Wotton CJ et al. J Epidemiol Community Health. 2012;66:1177-1181. 
Klemets P et al. BMC Infect Dis. 2008;8:96.



Multiple mechanisms for synergism between 
influenza and pneumococcal infections

肺炎鏈球菌病與流感病毒的相互作用
以致病情加劇



“Given the high burden of pneumococcal disease in children 
and adults, WHO considers the prevention of pneumococcal 

disease to be a high priority in both industrialized and 
developing countries.”

無論在發達國家還是發展中國家，預防成年人和兒童感染
肺炎鏈球菌都非常重要。

World Health Organization. Wkly Epidemiol Rec. 2012;87(14):129-144.



Pneumococcal vaccinations: 
historical perspective
肺炎鏈球菌疫苗的歷史

• Whole-cell heat killed pneumococcal vaccines in 1911

• Trials of pneumococcal polysaccharide vaccines (PPV) 
during WWII with successful prevention of pneumonia

• 2 hexavalent PPV first licensed in 1947; but low uptake 
rates as doctors preferred antibiotics then

• Progressive broadening of serotypes with the currently 
available 23-valent PPV (PPV23) licensed in 1983

Grabenstein JD. Clin Microbiol Infect 2012;18:15-24.



Antimicrobial resistance in S. pneumoniae
抗藥性肺炎鏈球菌

resistant to 3 
or more 
classes of 
antibiotics

Sader HS et al. Open Forum Infect Dis 2019; 6:S14-23. 



Polysaccharide Polysaccharide + Carrier protein

Plain Polysaccharide 
Vaccine

Polysaccharide Conjugate 
Vaccine

PPV23 PCV13

多醣性疫苗 結合性疫苗



PPV23 PCV13

Polysaccharide Polysaccharide + Carrier protein

Plain Polysaccharide Vaccine Polysaccharide Conjugate Vaccine

Weaker immune 
response
免疫力較弱

Powerful immune 
response

免疫力較強大

Long term memory

免疫記憶較持久

Pollard AJ et al. Nature Reviews Immunology. 2009;9:213-220.   CDC Pink Book. http://www.cdc.gov/vaccines/pubs/pinkbook/index.html

Poor memory
免疫記憶較短
暫

http://www.cdc.gov/vaccines/pubs/pinkbook/index.html


Adapted from Isaacman DJ, et al. Int J Infect Dis. 2010;14:e197-e209.

1. Isaacman DJ, et al. Int J Infect Dis. 2010;14:e197-e209. 2. Prevenar [summary of product characteristics]. Kent, UK: Pfizer Limited. 3. Synflorix [summary of product characteristics]. Belgium: GlaxoSmithKline Biologicals s.a. 4. Prevenar 13 

[summary of product characteristics]. Kent, UK: Pfizer Limited. 5. Pneumovax® 23 [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc.
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23F, 33F
23-valent§

Pneumococcal Serotypes in the 7-Valent, 10-Valent, and 13-
Valent Pneumococcal Conjugate Vaccines1

各種疫苗所包涵的血清型



Immunogenicity and Safety of Sequential PCV13 in PPSV23-Exposed Adults ≥70 Years

OPA Antibody Response: Serotype 1
G

e
o

m
e
tr

ic
 M

e
a
n

 T
it

e
r

10

20

30

40

50

60

70

80

90

Prevaccination 1 Postvaccination 1 Prevaccination 2 Postvaccination 2

Jackson LA et al. Vaccine. 2013;31:3585-3593. 



Bonten MJM et al. N Eng J Med 2015;372:1114-25.

Community-Acquired Pneumonia Immunisation Trial in Adults (CAPiTA)



1st episodes VT-CAP

Days since vaccination
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VT-CAP=vaccine-type community-acquired pneumonia

Mean duration of follow-up=3.97 years

Prevenar 13

Placebo

45.6%

Bonten MJM et al. N Eng J Med 2015;372:1114-25.

CAP = Community acquired pneumonia社區感染的肺炎

VT = Vaccine type 疫苗包含的血清型



1st episode NB/NI VT-CAP

1st episode VT-IPD
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Bonten MJM et al. N Eng J Med 2015;372:1114-25.

NB/NI = non-bacteraemia/non-invasive非菌血型或侵入性

IPD = Invasive pneumococcal disease 侵入性肺炎鏈球菌病

CAP = Community acquired pneumonia社區感染的肺炎

VT = Vaccine type 疫苗包含的血清型



United States: IPD Cases Caused by the PCV13 
Serotypes (plus 6C) in Children <18 Years of Age

13價結合性疫苗在兒童青少年的表現

Moore MR et al. Lancet Infect Dis. 2015;15(3):301-309.
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Pneumococcal vaccinations: 
Local recommendations (2016)

香港關於肺炎鏈球菌疫苗的指引
High-risk vaccine-naïve individuals aged ≥2 years

PCV13 PPV23

1 year

Elders aged ≥ 65 years without high-risk conditions

PCV13 PPV23or

1 year

High-risk individuals aged ≥2 years who previously received PPSV23

PPSV23 already received PCV13

Centre for Health Protection. Updated recommendations on the use of pneumococcal vaccines for high-risk individuals. Available from: 
https://www.chp.gov.hk/files/pdf/updated_recommendations_on_the_use_of_pneumococcal_vaccines_amended_120116_clean_2.pdf. 

Last accessed 31st January 2021

High-risk conditions:
• Chronic heart, lung, kidney and liver 

diseases   慢性心，肺，肝，腎疾病
• Diabetes mellitus  糖尿病
• Cerebrospinal fluid leaks  腦脊髓液滲漏
• Presence of cochlear implant   人工耳蝸
• Primary immunodeficiencies 先天免疫力缺

乏症

• HIV infection   後天免疫力病毒感染
• Anatomical or functional asplenia 脾臟功能

缺乏

• Malignancy   癌症
• Solid organ or stem cell transplantation   器

官或幹細胞移植

• Autoimmune diseases   自身免疫性疾病

https://www.chp.gov.hk/files/pdf/updated_recommendations_on_the_use_of_pneumococcal_vaccines_amended_120116_clean_2.pdf


Important causes of pneumonia
常見的肺炎成因

Bacteria/Mycobacteria
細菌 /分支桿菌

Virus
病毒

Fungi
真菌

• Streptococcus pneumoniae
• Haemophilus influenzae
• Staphylococcus aureus
• Streptococcus pyogenes
• Klebsiella pneumoniae
• Pseudomonas aeruginosa

• Legionella pneumophila
• Mycoplasma pneumoniae
• Chlamydophila pneumoniae

• Mycobacterium tuberculosis

• Influenza viruses
• Adenovirus
• Pandemic coronarviruses (SARS-

CoV, MERS-CoV2, SARS-CoV-2)

• Pneumocystis jiroveci
• Cryptococcus neoformans
• Aspergillus species
• Talaromyces marneffei and 

other dimorphic fungi



Influenza viruses
流行性感冒病毒



Influenza: overview
流行性感冒病毒總覽

• Human diseases mainly caused by 
influenza A and B viruses

• Range of manifestations:
• Respiratory symptoms: cough, shortness of 

breath, runny nose

• Systemic symptoms: fever, malaise, myalgia

• Can be severe and lethal for patients at 
extremes of ages or with chronic 
illnesses

• Threats:
• Antigenic drift

• Avian influenza (H5N1/H7N9)
Krammer F et al. Nat Rev Dis Primers 2018; 4:3 

https://www.cdc.gov/flu/images/influenza-virus-labels.jpg

https://www.cdc.gov/flu/images/influenza-virus-labels.jpg


Cheng VCC et al. Clin Microbiol Rev 2012;25:223-63.

Genetic Reassortment
基因洗牌效應



Influenza surveillance in HK
香港流感的流行病學監察

https://www.chp.gov.hk/files/pdf/fluexpress_week52_31_12_2020_eng.pdf. Accessed on 31st January 2021. 

https://www.chp.gov.hk/files/pdf/fluexpress_week52_31_12_2020_eng.pdf


Antiviral targets
抗流感病毒藥物的原理

Cheng VCC et al. Clin Microbiol Rev 2012;25:223-63.



Cheng VCC et al. Clin Microbiol Rev 2012;25:223-63.

Diffuse alveolar 
damage

大範圍氣泡受損

Pulmonary vascular 
thrombosis

肺部血管栓塞

Thrombosis in 
splenic vessel
脾臟血管栓塞

Myocarditis
心肌發炎



Prevention

Krammer F et al. Nat Rev Dis Primers 2018; 4:3 

預防流感的方法



Vaccination strategies
增加流感疫苗效用的方法

• Types of seasonal influenza vaccine

• Target population
• Old idea: direct protection

• New idea: indirect protection

• Enhanced immunogenicity
• Adjuvant seasonal influenza vaccine

• High dose seasonal influenza vaccine

• Intradermal seasonal influenza vaccine with TLR-7 agonist



Types of vaccines
流感疫苗的種類

Inactivated influenza 
vaccine (IIV)

滅活流感疫苗

• Given intra-muscularly
• Registered for individuals aged above 6 months
• Currently quadrivalent: containing two strains each of influenza A 

(H1N1 and H3N2) and influenza B (Victoria lineage and Yamagata 
lineage) viruses

Live attenuated influenza 
vaccine (LAIV)

減活流感疫苗

• Given intra-nasally
• Registered for healthy non-pregnant individuals aged 2-49
• Contraindicated in patients with chronic illness or 

immunocompromised states, or care-takers of transplant recipients

Recombinant vaccine

基因重組疫苗

• Egg-free vaccine
• Licensed for adults aged 18 and above
• Shorter shelf life of 9 months from production dates
• Not available in HK



Target population
流感疫苗的目標群組

Old idea: direct protection
• Immunize the elderly
• High risk population: 

immunosuppressed, chronic illness, 
obese, pregnant women

• Stop them getting sick and dying

直接保護

• 為長者及其他高危一族注射疫苗

• 減低發病或死亡

New idea: indirect protection
• Immunize children universally

• Block transmission of influenza

• Protect not only those at high risk 
but also larger low risk group

• Herd immunity

間接保護

• 為兒童注射

• 防止傳播甚至達到群體免疫



Clustered Randomized Study 
on indirect protection

• Isolated Hutterite communities in Canada

• 947 children aged 3-15y in 50 communities

• 3.1% adults from the immunized children community vs. 7.6% from 
the unimmunized children community developed influenza confirmed 
by RT-PCR (herd immunity 61% effective)

Courtesy of A Finn;  ADVAC 2017



Adjuvant MF59 Influenza Vaccine
帶有額外蛋白的流感疫苗

Versikari et al. N Eng J Med 2011;365:1406-16.



High Dose Influenza Vaccine
高劑量流感疫苗

DiazGranados et al. N Eng J Med 2014;371:635-45.
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EMEA threshold†2

+87.2%*1 +55.3%*1 +13.3%*1
*p<0.05

1. Holland D, et al. J Infect Dis 2008; 198(5): 650–658; Hung IF et al Vaccine 2010

2. European Agency for  the Evaluation of Medicinal Products. Note for guidance on harmonization of requirements for influenza vaccines. March 1997; CPMP/BWP/214/96
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Immune Mechanisms after Intradermal Injection
皮下注射流感疫苗的免疫反應

Dermal Dendritic Cells
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blood vessel

5 Activation of naïve T cells
6 T cell differentiation
7 T cell clonal expansion

6 Plasma cell differentiation
7 Antibody production

Activation of T and B cells4
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Induction of Adaptive Immune Responses to Vaccines 
Through PRR-mediated Dendritic Cell Activation

Desmet CJ et al. Nature Reviews Immunology 2012;12:479-91

1. Topical 

imiquimod咪喹
莫特 (TLR 
stimulation)

2. ID vaccination

皮下注射流感疫苗的免疫反應



Intradermal Devices
皮下注射流感疫苗的儀器

http://www.nanopass.com

Coudeville L et al. Hum Vaccin 2010;841-8

MicronJet Needle Intanza Needle

http://www.nanopass.com/


Hung IF et al. Clin Infect Dis 2014;59:1246-55.



Hung IF et al. Clin Infect Dis 2014;59:1246-55.



Hung IF et al. Clin Infect Dis 2014;59:1246-55.



Hung IF et al. Clin Infect Dis 2014;59:1246-55.



Hung IF et al. Lancet Infect Dis 2016;16:209-18.



Hung IF et al. Lancet Infect Dis 2016;16:209-18.



Hung IF et al. Lancet Infect Dis 2016;16:209-18.



Hung IF et al. Lancet Infect Dis 2016;16:209-18





Priority groups for influenza
vaccination (HK, 2020-2021)
香港優先接種流感疫苗的群組

• Pregnant women    懷孕婦女

• Residents of residential care homes 長期院舍住客

• Persons aged 50 and above  50歲以上人士

• Children aged 6 months – 11 years  6個月至11歲大的兒童

• Patients with chronic medical illnesses, including obesity  慢性病人
（包括過度肥胖）

• Healthcare workers   醫護人員

• Poultry workers and pig farmers  家禽家畜從業員

https://www.chp.gov.hk/files/pdf/recommendations_on_siv_for_2020-21.pdf

https://www.chp.gov.hk/files/pdf/recommendations_on_siv_for_2020-21.pdf


Conclusion
總結

1. Pneumonia is a significant cause of morbidity and mortality  肺炎可以導
致嚴重疾病甚至死亡

2. Streptococcus pneumoniae and influenza viruses, the leading bacterial 
and viral causes of pneumonia respectively, are preventable by 
vaccinations   肺炎鏈球菌與流感病毒分別是細菌與病毒中最常見的肺
炎成因，而且兩種疾病都可以用疫苗有效預防

3. Prevention is better than treatment, which is not always effective 
especially when significant inflammation sets in  肺炎引起的發炎反應
可以很強烈，而且倂發症極多，所以預防勝於治療


