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INTRODUCTION

Coronavirus Disease 2019 (COVID-19) pandemic has
devastated the world in 2020. The number of COVID-19
cases has surpassed 62 millions, with over 1.4 million
deaths as of 30th November, 2020. COVID-19 has also
led to severe disruption in the socioeconomic activity.
The World Bank has forecasted a 5.2% reduction in
global GDP in 2020".

COVID-19 is caused by a novel coronavirus, severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which was first identified during a pneumonia
outbreak in Wuhan in December 2019. Epidemiological
studies showed that SARS-CoV-2 infection has a lower
case-fatality rate than that of 2003 SARS-CoV, but can
transmit much more efficiently between humans?
Seroprevalence studies showed that neutralising
antibody against SARS-CoV-2 are not found in blood
specimens collected before 2020 in Hong Kong?.

Understanding the immune response for COVID-19
is important for clinical practice. First, the correct
interpretation of serology results requires a good
understanding of the antibody kinetics during
infection. Second, although SARS-CoV-2 can infect
different organs and can directly cause tissue damage,
many complications of COVID-19 are related to the
dysregulated inflammatory response or immune-
mediated damage. Third, understanding the immune
correlates of protection is critical for risk assessment and
for determining the immunogenicity of vaccines.

CYTOKINE AND CHEMOKINE
RESPONSE

Similar to other infections, SARS-CoV-2 infection
is accompanied by elevated levels of cytokine and
chemokines. Studies have shown that the cytokine/
chemokine pattern in patients with critical illness is
distinct from those with moderate disease severity
[4]. Critically ill patients (those who died, required
mechanical ventilation or ICU admission) had increased
levels of all types of cytokines, including those from type
1 (against virus or intracellular bacteria, such as IFN-vy),
type 2 (allergic or anti-helminth immunity, such as IL-
5) and type 3 (against fungi or extracellular bacteria,
such as IL-17) immunity. Critically ill patients also
demonstrated persistently elevated levels of cytokines,
while those with less severe disease demonstrated a
progressive reduction in cytokine levels after day ten
post-symptom onset.
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Although the cytokine and chemokine levels are
elevated among COVID-19 patients, the level is much
lower than in other inflammatory conditions. A meta-
analysis showed that the level of IL-6 is much lower
among COVID-19 patients than patients with cytokine
release syndrome, sepsis or acute respiratory syndrome
unrelated to COVID-19°. This observation is important
and suggests that the use of different cytokine inhibitors
should be carefully evaluated.

ANTIBODY RESPONSE (HUMORAL
IMMUNITY)

How Long Does it Take for Antibodies
to Develop After Infection?

During the first week of symptom onset, only <50% of
COVID-19 patients have detectable anti-SARS-CoV-2
antibody. The seropositive rate increases to over 95%
two weeks after symptom onset®”. Although some
studies showed that IgM seroconversion is earlier than
IgG, others showed similar timing in seroconversion’®
Hence, antibody testing is not recommended for the
diagnosis of COVID-19 during the acute phase of the
illness, but it is useful to document infections in a
retrospective manner during the convalescent phase of
the illness.

What are the Different Types of
Antibody Assays?

Antibodies against specific viral proteins can be
measured using enzyme immunoassays, flow-cytometry
based assays, or lateral flow assays. The advantage
of these assays is that these can be performed in most
clinical laboratories, or even at the point of care. But the
disadvantage is that these methods cannot differentiate
between antibodies that can protect cells from infection
and those that merely bind to the viral proteins without
neutralising effect.

On the other hand, neutralisation assays measure the
antibodies that can protect cells from SARS-CoV-2
infection. Hence neutralisation assays are considered
to be the gold standard for determining protective
antibody response’. However, neutralisation assays are
technically demanding, and neutralisation assays with
live virus require biosafety level 3 facilities.

Studies have shown that serum collected before the
COVID-19 pandemic contains antibodies against
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different SARS-CoV-2 proteins due to the cross reaction
with proteins from other human coronaviruses,
including 229E, OC43, HKU1 and NL63". However,
antibodies against the surface spike protein and
nucleocapsid protein are mainly found in COVID-19
patients'®. Hence, current antibody assays usually target
the spike protein (either the entire spike protein, or only
the receptor binding domain [RBD]) or the nucleocapsid
protein. Furthermore, antibodies against the ORF8
and ORE3b are also detected at higher levels among
COVID-19 patients than controls''?, but their roles in
antibody testing require further evaluation.

What is the Duration of Antibody
Response?

There is conflicting data regarding the duration of
antibody response among recovered COVID-19 patients.
While some studies showed a rapid decline in antibody
titers'>¢, others showed sustained antibody response for
a few months*®. IgA and IgM decrease more rapidly
than IgG". The rapid decline in antibody levels in some
patients may be due to the defective T follicular cell
differentiation and the lack of germinal centre formation
in the lymph nodes®.

Understanding the longevity of antibody response is
important for several reasons. First, a rapid decline in
antibody response may render recovered COVID-19
patients to be susceptible to reinfection. This was
documented in our previous patient with reinfection,
for whom neutralising antibody was not detected at the
beginning of the second episode**. Second, if vaccine-
induced antibody response is short-lasting, vaccination
will need to be repeated. Third, seroprevalence
studies are widely used to estimate the true burden of
COVID-19 infection. If many recovered patients are
seronegative due to antibody decay, the estimation of
the burden of disease would be falsely low.

What are the Factors Associated with
Antibody Response?

Several factors affect the antibody response. Patients
with severe disease have a higher antibody response,
while mildly symptomatic or asymptomatic patients
have the poorest antibody response'®*?*. Disease
severity is also a major factor associated with the
duration of antibody detection. In one study, 40% of
asymptomatic patients become seronegative during the
early convalescent phase *.

Age also plays an important role in the antibody
response. Adults have been shown to have higher
neutralising antibody titer than children®. One study
showed that adult patients generate antibodies against
both nucleocapsid protein and spike proteins, while
pediatric patients generate much weaker antibody
response against the nucleocapsid protein than the spike
protein®.

Symptom duration correlates with the sustainability
of antibody titers. Those who recover more quickly
are more likely to have sustainable titers of antibodies,
while who takes longer to recover is more likely to have
decline in antibody level™.
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Does Antibody Titre Correlate with
Protection?

It is generally believed that a higher antibody titre
correlates with protection. During an outbreak
involving a fishing vessel, three members with pre-
existing neutralising antibody were not infected,
while 88% of people without pre-existing neutralising
antibody were infected®.

The S protein receptor binding domain (RBD) is
responsible for binding to the host cell surface
receptor. Hence, antibodies against the spike protein
are considered to be most important for protection.
Antibody against the spike protein RBD correlates
well with neutralising antibody titre®. Although the N
terminal domain (NTD) of the spike protein does not
bind to the host cell receptor, monoclonal antibodies
against NTD have also been found to have neutralising
activity®. Monoclonal antibodies against either the RBD
or NTD have been shown to be protective in animal
studies™.

Will Antibody-based Treatment Work?

Monoclonal antibody therapy is a promising treatment
strategy. Several studies showed that monoclonal
antibodies targeting the surface spike protein of SARS-
CoV-2 reduce viral load and improve outcomes in
animal models®?. A phase 2 clinical trial showed
that fewer out-patients treated with monoclonal
antibody LY-CoV555 required hospitalisation or visited
the emergency department than those treated with
placebo™.

One potential problem with monoclonal antibody
therapy is the emergence of escape mutants. Mutations
in the RBD and NTD of the spike protein have been
shown to confer resistance to monoclonal antibodies®.
Recently, in a patient with severe disease, we have
identified the emergence of a mutation located at the
epitope of the target of a monoclonal neutralising
antibody®. Therefore, several groups have used a
cocktail of antibodies for treatment.

Autoantibodies

In addition to antibodies against SARS-CoV-2,
autoantibodies are also found in many COVID-19
patients, and some autoantibodies have been found to
be associated with disease severity. Higher titres of
antiphospholipid autoantibodies are associated with
more severe respiratory disease”. Autoantibodies are
also believed to play a role in pediatric multisystem
inflammatory syndrome (PIMS) (also known as
multisystem inflammatory syndrome in children
[MIS-CJ)*.

T CELL IMMUNITY

T cell immunity is identified among patients without
prior SARS-CoV-2 infection. CD4+ T cells against SARS-
CoV-2 epitopes can be identified in 20-60% of healthy
blood donors”?. After infection, T cell immunity is
induced. However, by the end of the second week
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after symptom onset, only about 50% and 25% of
patients develop T cell response against nucleocapsid
protein and RBD, respectively®. Furthermore, there
is functional impairment of both CD4 and CD8 T cell
subsets during the acute phase®.

SARS-CoV-2-reactive CD4+ T cells can be found in
almost all recovered COVID-19 patients, including those
who were asymptomatic or mildly symptomatic®*". The
duration of T cell immunity appears to be long-lasting*.

T cell response is associated with disease severity.
A lower frequency of naive CD8 or CD4 T cells are
associated with more severe disease**’. Patients
with severe disease had robust CD4 T cell activation,
while those with less severe disease had less CD4 T
cell activation*. Mild disease is associated with a
coordinated CD4 and CD8+ T cell response. However,
the uncoordinated response was found in patients older
than 65 years old*®.

OTHER IMMUNE CELLS AND
COMPLEMENT ACTIVATION

During acute infection, the frequency of natural killer
cells, monocytes, and dendritic cells are reduced®. The
function of dendritic cell is impaired®. The complement
pathways are triggered during infection, and are
associated with lung injury. The triggering of the
complement pathways has been associated with severe
disease®. Patients with severe disease have higher
levels of C5a. The anti-C5aR1 antibody has been shown
to ameliorate lung damage in animal models.

DOES INTERFERON PLAY A ROLE
IN IMMUNE RESPONSE AGAINST
SARS-CoV-2?

Interferon is a key antiviral cytokine. Interferon 3
inhibits viral replication in airway cell lines*. SARS-
CoV-2 suppresses interferon 3 response in order to
replicate in host cells***. The importance of interferon
during COVID-19 is well illustrated by patients having
autoantibodies or genetic defects that affect the function
of type I interferon. Autoantibodies against type I
interferons are found in 10% of severe patients but not
among asymptomatic or mildly symptomatic patients®.
Genetic defects in the type I interferon-related pathways
are also present at a higher frequency among severe
cases than those with milder illness*.

TREATMENT MODALITIES
TARGETING THE IMMUNE SYSTEM

Several drugs targeting the host immune system have
been evaluated in clinical trials. The most successful
is steroid-based therapy. In a large randomised
controlled trial in England, the incidence of death was
significantly lower among severe patients receiving
intravenous dexamethasone 6 mg once daily than those
receiving usual care®. In a subsequent meta-analysis
conducted by the World Health Organization, several
corticosteroids have been shown to reduce mortality,
including dexamethasone, hydrocortisone, and
methylprednisolone®.
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Interferon (3-1b, as part of a triple combination therapy
with lopinavir-ritonavir and ribavirin, shortens the
duration of symptoms in COVID-19 patients™. Inhaled
nebulised interferon 3-1a has also been shown to
achieve faster recovery in a phase 2 randomised
controlled trial®. However, intravenous interferon -1a
was not beneficial®.

Tocilizumab is an anti-IL-6 receptor antibody. Early
use of tocilizumab in the first two days of ICU
admission was shown to reduce the risk of mortality™.
However, no benefits were shown in two randomised
controlled trials®*. Anakinra, an IL-1 receptor
antagonist, has been used in a case series of 8 patients
with haemophagocytic lymphohistiocytosis and these
patients showed improvement®.

CONCLUSION

COVID-19 is a novel disease. Despite intensive research,
there are still many unknowns on this disease. Further
research on the immunology of COVID-19 will have a
major impact on diagnostics, patient management and
vaccine development.

References

1. Bank TW. Pandemic, Recession: The Global Economy in Crisis. Available
at Pandemic, Recession: The Global Economy in Crisis. Accessed on 15th
November 2020.

2. Chan JF, Yuan S, Kok KH, To KK, Chu H, Yang J, et al. A familial cluster of
pneumonia associated with the 2019 novel coronavirus indicating person-to-
person transmission: a study of a family cluster. Lancet 2020;395:514-23

3. ToKK, Cheng VC, Cai JP, Chan KH, Chen LL, Wong LH, et al. Seroprevalence
of SARS-CoV-2 in Hong Kong Special Administrative Region and our
returnees evacuated from Hubei province of China: a multi-cohort study.
Lancet Microbe 2020;DOLhttps://doi.org/10.1016/S2666-5247(20)30053-7

4. Lucas C, Wong P, Klein J, Castro TBR, Silva J, Sundaram M, et al. Longitudinal
analyses reveal immunological misfiring in severe COVID-19. Nature
2020;584:463-9

5. Leisman DE, Ronner L, Pinotti R, Taylor MD, Sinha P, Calfee CS, et al.
Cytokine elevation in severe and critical COVID-19: a rapid systematic review,
meta-analysis, and comparison with other inflammatory syndromes. Lancet
Respir Med 2020;10.1016/52213-2600(20)30404-5

6. Fong CH, Cai JP, Dissanayake TK, Chen LL, Choi CY, Wong LH, et al.
Improved Detection of Antibodies against SARS-CoV-2 by Microsphere-Based
Antibody Assay. Int ] Mol Sci 2020;21

7. To KK, Tsang OT, Leung WS, Tam AR, Wu TC, Lung DC, et al. Temporal
profiles of viral load in posterior oropharyngeal saliva samples and serum
antibody responses during infection by SARS-CoV-2: an observational cohort
study. Lancet Infect Dis 2020;20:565-74

8. Long QX, Liu BZ, Deng HJ, Wu GC, Deng K, Chen YK, et al. Antibody
responses to SARS-CoV-2 in patients with COVID-19. Nat Med 2020;26:845-8

9. Khoury DS, Wheatley AK, Ramuta MD, Reynaldi A, Cromer D, Subbarao K,
et al. Measuring immunity to SARS-CoV-2 infection: comparing assays and
animal models. Nat Rev Immunol 2020;10.1038/s41577-020-00471-1

10. Shrock E, Fujimura E, Kula T, Timms RT, Lee IH, Leng Y, et al. Viral epitope
profiling of COVID-19 patients reveals cross-reactivity and correlates of
severity. Science 2020;10.1126/science.abd4250

11. Wang X, Lam JY, Wong WM, Yuen CK, Cai JP, Au SW, et al. Accurate
Diagnosis of COVID-19 by a Novel Immunogenic Secreted SARS-CoV-2 orf8
Protein. mBio 2020;11

12. Hachim A, Kavian N, Cohen CA, Chin AWH, Chu DKW, Mok CKP, et al.
ORF8 and ORE3b antibodies are accurate serological markers of early and late
SARS-CoV-2 infection. Nat Immunol 2020;21:1293-301

13. Seow ], Graham C, Merrick B, Acors S, Pickering S, Steel KJA, et al.
Longitudinal observation and decline of neutralizing antibody responses in
the three months following SARS-CoV-2 infection in humans. Nat Microbiol
2020;10.1038/541564-020-00813-8

14. Ibarrondo FJ, Fulcher JA, Goodman-Meza D, Elliott ], Hofmann C, Hausner
MA, et al. Rapid Decay of Anti-SARS-CoV-2 Antibodies in Persons with Mild
Covid-19. N Engl ] Med 2020;383:1085-7

15. Robbiani DF, Gaebler C, Muecksch F, Lorenzi JCC, Wang Z, Cho A, et al.
Convergent antibody responses to SARS-CoV-2 in convalescent individuals.
Nature 2020;584:437-42

16. Chen Y, Zuiani A, Fischinger S, Mullur J, Atyeo C, Travers M, et al. Quick
COVID-19 Healers Sustain Anti-SARS-CoV-2 Antibody Production. Cell
2020;10.1016/j.cell.2020.10.051

17. Gudbjartsson DF, Norddahl GL, Melsted P, Gunnarsdottir K, Holm H,
Eythorsson E, et al. Humoral Immune Response to SARS-CoV-2 in Iceland. N
Engl ] Med 2020;383:1724-34

18. Wajnberg A, Amanat F, Firpo A, Altman DR, Bailey MJ, Mansour M, et al.
Robust neutralizing antibodies to SARS-CoV-2 infection persist for months.
Science 2020;10.1126/science.abd7728

muenone kone MEDICAL DIARY



19.

20.

21.

22.

23.

24.

25.

26.

2!

28.

29.

30.

31.

32.

38,

34.

35.

36.

873

38.

39.

40.

41.

jumy

42.

43.

44.

45.

46.

47.

48.

N

Isho B, Abe KT, Zuo M, Jamal AJ, Rathod B, Wang JH, et al. Persistence
of serum and saliva antibody responses to SARS-CoV-2 spike antigens in
COVID-19 patients. Sci Immunol 2020;5

Kaneko N, Kuo HH, Boucau J, Farmer JR, Allard-Chamard H, Mahajan VS, et
al. Loss of Bcl-6-Expressing T Follicular Helper Cells and Germinal Centers in
COVID-19. Cell 2020;183:143-57 €13

To KK, Hung IF, Ip JD, Chu AW, Chan WM, Tam AR, et al. COVID-19 re-
infection by a phylogenetically distinct SARS-coronavirus-2 strain confirmed
by whole genome sequencing. Clin Infect Dis 2020;10.1093/cid/ciaal275

Chan JF, Zhang AJ, Yuan S, Poon VK, Chan CC, Lee AC, et al. Simulation
of the clinical and pathological manifestations of Coronavirus Disease
2019 (COVID-19) in golden Syrian hamster model: implications for disease
pathogenesis and transmissibility. Clin Infect Dis 2020;10.1093/cid/ciaa325

Liu L, To KK, Chan KH, Wong YC, Zhou R, Kwan KY, et al. High neutralizing
antibody titer in intensive care unit patients with COVID-19. Emerg Microbes
Infect 2020;9:1664-70

Rijkers G, Murk JL, Wintermans B, van Looy B, van den Berge M, Veenemans
J, et al. Differences in Antibody Kinetics and Functionality Between Severe and
Mild Severe Acute Respiratory Syndrome Coronavirus 2 Infections. J Infect Dis
2020;222:1265-9

Long QX, Tang X], Shi QL, Li Q, Deng HJ, Yuan J, et al. Clinical and
immunological assessment of asymptomatic SARS-CoV-2 infections. Nat Med
2020;26:1200-4

Pierce CA, Preston-Hurlburt P, Dai Y, Aschner CB, Cheshenko N, Galen B, et
al. Inmune responses to SARS-CoV-2 infection in hospitalized pediatric and
adult patients. Sci Transl Med 2020;12

Weisberg SP, Connors TJ, Zhu Y, Baldwin MR, Lin WH, Wontakal S, et al.
Distinct antibody responses to SARS-CoV-2 in children and adults across the
COVID-19 clinical spectrum. Nat Immunol 2020;10.1038/s41590-020-00826-9
Addetia A, Crawford KHD, Dingens A, Zhu H, Roychoudhury P, Huang ML,
et al. Neutralizing Antibodies Correlate with Protection from SARS-CoV-2
in Humans during a Fishery Vessel Outbreak with a High Attack Rate. J Clin
Microbiol 2020;58

Piccoli L, Park Y], Tortorici MA, Czudnochowski N, Walls AC, Beltramello
M, et al. Mapping Neutralizing and Immunodominant Sites on the SARS-
CoV-2 Spike Receptor-Binding Domain by Structure-Guided High-Resolution
Serology. Cell 2020;183:1024-42 e21

Liu L, Wang P, Nair MS, Yu ], Rapp M, Wang Q, et al. Potent neutralizing
antibodies against multiple epitopes on SARS-CoV-2 spike. Nature
2020;584:450-6

Baum A, Ajithdoss D, Copin R, Zhou A, Lanza K, Negron N, et al. REGN-
COV?2 antibodies prevent and treat SARS-CoV-2 infection in rhesus macaques
and hamsters. Science 2020;10.1126/science.abe2402

Chen P, Nirula A, Heller B, Gottlieb RL, Boscia J, Morris J, et al. SARS-CoV-2
Neutralizing Antibody LY-CoV555 in Outpatients with Covid-19. N Engl J
Med 2020;10.1056/NEJM0a2029849

Weisblum Y, Schmidt F, Zhang F, DaSilva ], Poston D, Lorenzi JC, et al. Escape
from neutralizing antibodies by SARS-CoV-2 spike protein variants. Elife
2020;9

Ip JD, Kok KH, Chan WM, Wing-Ho Chu A, Wu WL, Chik-Yan Yip C, et
al. Intrahost non-synonymous diversity at a neutralising antibody epitope
of SARS-CoV-2 spike protein N-terminal domain. Clin Microbiol Infect
2020;10.1016/j.cmi.2020.10.030

Zuo Y, Estes SK, Ali RA, Gandhi AA, Yalavarthi S, Shi H, et al. Prothrombotic
autoantibodies in serum from patients hospitalized with COVID-19. Sci Transl
Med 2020;10.1126/scitranslmed.abd3876

Gruber CN, Patel RS, Trachtman R, Lepow L, Amanat F, Krammer F, et al.
Mapping Systemic Inflammation and Antibody Responses in Multisystem
Inflammatory Syndrome in Children (MIS-C). Cell 2020;183:982-95 e14

Le Bert N, Tan AT, Kunasegaran K, Tham CYL, Hafezi M, Chia A, et al.
SARS-CoV-2-specific T cell immunity in cases of COVID-19 and SARS, and
uninfected controls. Nature 2020;584:457-62

Grifoni A, Weiskopf D, Ramirez SI, Mateus ], Dan JM, Moderbacher CR, et
al. Targets of T Cell Responses to SARS-CoV-2 Coronavirus in Humans with
COVID-19 Disease and Unexposed Individuals. Cell 2020;181:1489-501 e15
Mateus J, Grifoni A, Tarke A, Sidney J, Ramirez SI, Dan JM, et al. Selective
and cross-reactive SARS-CoV-2 T cell epitopes in unexposed humans. Science
2020;370:89-94

Zhou R, To KK, Wong YC, Liu L, Zhou B, Li X, et al. Acute SARS-CoV-2
Infection Impairs Dendritic Cell and T Cell Responses. Immunity 2020;53:864-
77 5

Sekine T, Perez-Potti A, Rivera-Ballesteros O, Stralin K, Gorin JB, Olsson A, et
al. Robust T Cell Immunity in Convalescent Individuals with Asymptomatic or
Mild COVID-19. Cell 2020;183:158-68 e14

Snyder TM, Gittelman RM, Klinger M, May DH, Osborne EJ, Taniguchi R, et
al. Magnitude and Dynamics of the T-Cell Response to SARS-CoV-2 Infection
at Both Individual and Population Levels. medRxiv 2020;10.1101/2020.07.31.20
165647

Rydyznski Moderbacher C, Ramirez SI, Dan JM, Grifoni A, Hastie KM,
Weiskopf D, et al. Antigen-Specific Adaptive Immunity to SARS-CoV-2
in Acute COVID-19 and Associations with Age and Disease Severity. Cell
2020;10.1016/j.cell.2020.09.038

Mathew D, Giles JR, Baxter AE, Oldridge DA, Greenplate AR, Wu JE, et al.
Deep immune profiling of COVID-19 patients reveals distinct immunotypes
with therapeutic implications. Science 2020;369

Carvelli ], Demaria O, Vely F, Batista L, Chouaki Benmansour N, Fares J, et al.
Association of COVID-19 inflammation with activation of the C5a-C5aR1 axis.
Nature 2020;10.1038/s41586-020-2600-6

Lei X, Dong X, Ma R, Wang W, Xiao X, Tian Z, et al. Activation and evasion of
type I interferon responses by SARS-CoV-2. Nat Commun 2020;11:3810

Yuen CK, Lam JY, Wong WM, Mak LF, Wang X, Chu H, et al. SARS-CoV-2
nspl3, nspl4, nspl5 and orf6 function as potent interferon antagonists. Emerg
Microbes Infect 2020;9:1418-28

Bastard P, Rosen LB, Zhang Q, Michailidis E, Hoffmann HH, Zhang Y, et al.
Autoantibodies against type I TFNs in patients with life-threatening COVID-19.
Science 2020;370

49.

50.

51.

523

53.

54.

55!

56.

574

58.

Medical Bulletin

Zhang Q, Bastard P, Liu Z, Le Pen ], Moncada-Velez M, Chen ], et al. Inborn
errors of type I IFN immunity in patients with life-threatening COVID-19.
Science 2020;370

Group RC, Horby P, Lim WS, Emberson JR, Mafham M, Bell JL, et al.
Dexamethasone in Hospitalized Patients with Covid-19 - Preliminary Report.
N Engl ] Med 2020;10.1056/NEJMo0a2021436

Group WHOREAfC-TW, Sterne JAC, Murthy S, Diaz JV, Slutsky AS, Villar
], et al. Association Between Administration of Systemic Corticosteroids and
Mortality Among Critically Ill Patients With COVID-19: A Meta-analysis.
JAMA 2020;324:1330-41

Hung IF, Lung KC, Tso EY, Liu R, Chung TW, Chu MY, et al. Triple
combination of interferon beta-1b, lopinavir-ritonavir, and ribavirin in the
treatment of patients admitted to hospital with COVID-19: an open-label,
randomised, phase 2 trial. Lancet 2020;395:1695-704

Monk PD, Marsden RJ, Tear V], J. B, Batten TN, Mankowski M, et al. Safety
and efficacy of inhaled nebulised interferon beta-1a (SNG001) for treatment of
SARS-CoV-2 infection: a randomised, double-blind, placebo-controlled, phase
2 trial. Lancet Respir Med 2020:https://doi.org/10.1016/52213-600(20)30511-7
Ranieri VM, Pettila V, Karvonen MK, Jalkanen ], Nightingale P, Brealey
D, et al. Effect of Intravenous Interferon beta-1a on Death and Days Free
From Mechanical Ventilation Among Patients With Moderate to Severe
Acute Respiratory Distress Syndrome: A Randomized Clinical Trial. JAMA
2020;10.1001/jama.2019.22525

Gupta S, Wang W, Hayek SS, Chan L, Mathews KS, Melamed ML, et al.
Association Between Early Treatment With Tocilizumab and Mortality
Among Critically Ill Patients With COVID-19. JAMA Intern Med 2020;10.1001/
jamainternmed.2020.6252

Stone JH, Frigault M]J, Serling-Boyd NJ, Fernandes AD, Harvey L, Foulkes AS,
et al. Efficacy of Tocilizumab in Patients Hospitalized with Covid-19. N Engl J
Med 2020;10.1056/NEJMo0a2028836

Salvarani C, Dolci G, Massari M, Merlo DF, Cavuto S, Savoldi L, et al. Effect of
Tocilizumab vs Standard Care on Clinical Worsening in Patients Hospitalized
With COVID-19 Pneumonia: A Randomized Clinical Trial. JAMA Intern Med
2020;10.1001/jamainternmed.2020.6615

Dimopoulos G, de Mast Q, Markou N, Theodorakopoulou M, Komnos A,
Mouktaroudi M, et al. Favorable Anakinra Responses in Severe Covid-19
Patients with Secondary Hemophagocytic Lymphohistiocytosis. Cell Host
Microbe 2020;28:117-23 el

Department of Medicins & Therspsutics @ (=)
Faculty of Medicing
A TheChimessUniversily of Homgong ooz

Master of Science in Clinical Gerontology and
End-of-Life Care Programme

(1 yaar Full Time / 2 years Part Tima)
BEAFAEANNESHRE: (—5 a6/ HEkld)
{nasw mecrubimand in 2021-22)

Tha prograsmme provides knowledge and traning for professcnals
imvokaad in the cane of clder pecgie and in and-ol-ife cane in dhverse
sallings

The cone programme covers a wide rangs of opics in biological,
social, biclogical and clinical geroniology. It also covers senvice
il b oldar phople A0 paliiee care Bnd athical principied in
aldarly and end-al-ile care, The opScrdd coursas will Ba cordend 100,
Tha progact and case studies will irain e shudants in e applcation
of kncwipdge and in tha planning and sxsculion of sciantific anquiry o
SIS ImgoAHTIENL.

fazg
Jini Il
I8 Fab 2021
Information seminar:
Diate 15 January 2021 [Friday)

T 700 pom
Mods - Wia DO - detaily will b anngurcd e

Please emdl 1o 51320588 cuhk edy Bk 10 resarnd & place.

For further enquiries, please contact us from 2 to § p.m. (Monday
o Friday) at (852) S1687008 or visit our |

menonc koo MEDICAL DIARY





