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1.  
   

Ambulatory Systolic Blood Pressure Variability Predicts Subclinical Atherosclerosis in Healthy Middle-aged 
Adults 
 

Yiu-Hei Tse, Hung-Fat Tse, Kui-Kai Lau 
Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
 

Introduction: Long-term fluctuation in blood pressure (BP) as reflected by visit-to-visit BP variability (BPV) is associated with 
subclinical atherosclerosis in general population. Nevertheless, there is limited data on short-term BPV as measured by 24-hrs 
ambulatory BP monitoring (ABPM) on the development of subclinical atherosclerosis. 
 

Methods and Results: We sought to investigate the relationship between the 24-hrs ambulatory BP and BPV with the occurrence 
of subclinical atherosclerosis as measured by common carotid artery intima media thickness (CIMT) in a cohort of 305 healthy 
middle-aged Chinese individuals. Their mean age was 53.9±6.9 years, and 44.6% were male. None of them had known history 
of hypertension, hyperlipidaemia, diabetes or cardiovascular diseases. All subjects underwent ABPM and ultrasound of the 
common carotid artery. Subclinical atherosclerosis was defined as >75 percentile of CIMT of the overall study cohort. Univariate 
analysis revealed significant correlation between all BP parameters, and night-time SBP standard deviation (SD) and night-time 
DBP SD with CIMT (all P<0.05). However, linear regression models adjusted for sex, age, body mass index (BMI), smoking 
status revealed significant relationships between office, day-time and night-time systolic BP; and day-time SBP SD and day-time 
SBP coefficient of variation (CV) with CIMT (all P<0.05). Nevertheless, logistic regression analysis demonstrated that only 
ABPM day-time SBP (odd ratio [OR] 2.54, 95% confidence interval [CI]:1.29-5.00, P<0.01), night-time SBP (OR: 3.23, 95% 
CI:1.67-6.22, P<0.01), day-time SBP CV (OR: 0.47, 95% CI:0.26-0.86, P<0.05), night-time SBP SD (OR: 1.94, 95% CI:1.05-
3.58, P<0.05), night-time DBP (OR: 2.27, 95% CI:1.16-4.42, P<0.05) predicts the occurrence of subclinical atherosclerosis.  
 

Conclusion: In healthy middle-age individuals, ABPM day-time and night-time SBP provided the strongest positive predictive 
value for increased CIMT. Interestingly, increase day-time SBP BPV versus night-time SBP BPV have opposite effects on CIMT, 
suggesting diurnal fluctuations of SBP due to changes in autonomic tone contributing to the development of subclinical 
atherosclerosis. 
 

2.  
 

Bronchiectasis exacerbation risk base on eosinophil level and incorporation in FACED score 
 
Wang Chun Kwok1, James Chung Man Ho1, Ting Fung Ma2, David Chi Leung Lam1, Johnny Wai Man Chan3, Mary Sau Man Ip1, Terence Chi 
Chun Tam1 
1 Department of Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong 
2 Department of Statistics, University of Wisconsin, Madison, United States of America 
3 Department of Medicine, Queen Elizabeth Hospital, Hong Kong 
 

Introduction: There has been growing recognition on the importance of phenotyping of airway diseases based on the pattern of 
inflammation. Eosinophilic phenotype has been proposed in bronchiectasis but there has not been evidence on its association with 
risks of hospitalized bronchiectasis exacerbation. 
 

Methods: A retrospective cohort study was conducted in the Queen Mary Hospital, Hong Kong that included 318 patients to 
investigate the association between baseline blood eosinophil and bronchiectasis exacerbation requiring hospitalization with 
validation by an independent cohort from Queen Elizabeth Hospital. The findings were further incorporated into FACED score 
to assess the role of blood eosinophil level and hospitalized bronchiectasis exacerbation risks. 
 

Results: Over a 24-month period, 37 of the 318 cohort (11.6%) experienced an exacerbation requiring hospitalization. The mean 
baseline serum eosinophil was 135 +/- 92 cells/μL in those who had exacerbation and 188 +/- 161 cells/μL in those who did not 
have exacerbation. Serum eosinophil level of 250 cells/μL at stable state was the most significant cutoff for predicting hospitalized 
bronchiectasis exacerbation risks, which was validated by the independent cohort. Adding eosinophil as the parameter to FACED 
score improves the prediction power for hospitalized bronchiectasis exacerbation. 
 

Conclusion: Patients with blood eosinophil below 250 cells/μL at stable state is associated with increased risk of having 
hospitalized bronchiectasis exacerbation. There is a possible role of incorporating this phenotype into FACED score to predict 
hospitalized bronchiectasis exacerbation risks. 
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3.  
   

Variability of blood eosinophil count at stable state in predicting risks of chronic obstructive pulmonary disease 
exacerbation 
 
Wang Chun Kwok1, Chi Hung Chau2, Terence Chi Chun Tam1, Raymond Fai Man Lam2, James Chung Man Ho1                                                                          
1Department of Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong 
2Tuberculosis and Chest Unit, Grantham Hospital, Hong Kong 
 

Introduction: Chronic obstructive pulmonary disease (COPD) phenotyping using stable state blood eosinophil level was shown 
to have prognostic implications in terms of exacerbation risk. However, using a single cut-off of blood eosinophil level to predict 
clinical outcome has been challenged. There have been suggestions that variability of blood eosinophil count at stable state could 
provide additional information on exacerbation risks. 
 

Methods: A retrospective cohort study was conducted in a major regional hospital and tertiary respiratory referral centre in Hong 
Kong, including 275 Chinese patients with COPD, to investigate the possible role of variability of blood eosinophil count at stable 
state to predict COPD exacerbation risks in one year. 
 

Results: Higher variability of baseline eosinophil count, which is defined as the difference of the minimal and maximal eosinophil 
count at stable state, was associated with increased risk of COPD exacerbation in the follow period with aOR of 1.001 (95% CI 
= 1.000 – 1.003, p-value = 0.050). The AUC by ROC analysis was 0.862 (95% CI = 0.817 – 0.907, p-value < 0.001). The cut-off 
for variability of baseline eosinophil count identified was 50 cells/μL, with sensitivity of 82.9% and specificity of 79.3%. Similar 
findings were also shown in subgroup with stable state baseline eosinophil count below 300 cells/μL. 
 

Conclusion: Variability of baseline eosinophil count at stable state could predict the risks of COPD exacerbation, especially 
among patients with baseline eosinophil count of below 300 cells/μL. The cut-off value for variability was 50 cells/μL. 
 

4.  
 

Prospective study on the efficacy and impact of Cascade Screening and Evaluation of Hereditary Angioedema 
(CaSE-HAE) 
 
CYJ Wong1, V Chiang2, K Lam2, E Tung2, EYL Au2, CS Lau1, PH Li1                                                                                                                                                                                                                    
1Division of Rheumatology & Clinical Immunology, Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong                 
2Division of Clinical Immunology, Department of Pathology, Queen Mary Hospital, Hong Kong 
 

Introduction: Recommendations regarding family screening for hereditary angioedema (HAE) remain variable and mostly based 
on expert opinion; and studies evaluating its implementation and efficacy are lacking. A novel HAE screening programme was 
established to evaluate the efficacy and impact of cascade family screening (CFS) for at-risk relatives. 
 

Methods: Potential HAE relatives were screened through the CFS approach. Prospective data on clinical, psychological, and 
HAE-related outcomes were collected at baseline and one-year follow-up. Longitudinal outcomes were analyzed and compared 
between index patients and those diagnosed through CFS. 
 

Results: Of 179 relatives, 53% were contactable of which 67% agreed for screening. Twenty-nine (46%) patients were newly 
diagnosed with HAE; half (52%) were symptomatic at baseline. There was a stronger trend towards higher diagnostic yield among 
first-degree family though this did not meet statistical significance (57.6% vs. 33.3%, p=0.077). Among the symptomatic, there 
was a higher proportion of complete annual HAE remission (15% vs. 46%, p=0.021); and reduction in annual HAE-related 
hospital admissions (1 vs. 0, p=0.016) and length of stay (3 vs. 2 days, p=0.001) after one-year. Among all patients, there was 
reduced Hospital Anxiety and Depression Scale-anxiety scores (14.35±6.32 vs. 6.47±4.14, p=0.001) and improved Angioedema 
Quality-of-Life score (55% vs. 35%, p<0.001). By extrapolation, CFS led to a reduction of at least 1,200HKD (153USD) in HAE-
related costs per patient per year. Screening using a greater-than-suggested C4 cut-off of 22.9mg/dL yielded superior sensitivity 
(100%) and specificity (77%). 
 

Conclusion: CFS is an effective approach to family screening in HAE; improving clinical and psychological outcomes as well 
as reducing disease-related costs. 
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5.  
   

Carvedilol versus other non-selective beta blockers on variceal bleeding prophylaxis and death: a network 
meta-analysis 
 
CH Mok1, KS Cheung2,3, X Mao2, WK Seto2,3,4, MF Yuen2,4 
1School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
3Department of Medicine, The University of Hong Kong-Shenzhen Hospital, Shenzhen, China 
4State Key Laboratory of Liver Research, The University of Hong Kong, Hong Kong 
 

Introduction: Non-selective beta blockers (NSBBs) are recommended agents for primary and secondary prophylaxis of 
gastroesophageal variceal bleeding (GVB). We aimed to perform a network meta-analysis (NWM) to examine comparative 
effectiveness of different NSBBs on prophylaxis of variceal bleeding and mortality benefit. 
 

Methods: MEDLINE (OVID) and EMBASE databases were searched for randomized clinical trials (RCTs) from inception to 
July 3, 2021. Outcomes of interest included primary/secondary prophylaxis of GVB, liver-related and all-cause mortality. 
Bayesian NWM was performed to derive relative risk (RR) with 95% credible interval (CrI). Ranking probability was assessed 
by surface under cumulative ranking curve (SUCRA). 
 

Results: 33 RCTs of 3,188 cirrhosis patients with gastroesophageal varices were included. 
Compared with placebo, nadolol ranked first for reducing variceal bleeding (RR:0.25, 95% CrI:0.11-0.51;SUCRA:0.898), 
followed by carvedilol (RR:0.33, 95% CrI:0.11-0.88;SUCRA:0.692) and propranolol (RR:0.52, 95% CrI:0.37-
0.75;SUCRA:0.405). Carvedilol ranked first for reducing all-cause mortality (RR:0.32, 95% CrI:0.17-0.57;SUCRA:0.963), 
followed by nadolol (RR:0.48, 95% CrI:0.29-0.77;SUCRA:0.688) and propranolol (RR:0.77, 95% CrI:0.58-1.02;SUCRA:0.337). 
Similar findings were observed for liver-related mortality. Carvedilol ranked safest (RR of adverse events:4.38, 95% CrI:0.33-
161.4;SUCRA:0.530), followed by propranolol (RR:7.54, 95% CrI:1.90-47.89;SUCRA:0.360), and nadolol (RR:18.24, 95% 
CrI:1.51-390.9;SCURA:0.158). 
 

Conclusion: Carvedilol is the preferable drug, with better survival benefit and less adverse events among patients with 
gastroesophageal varices. 
 

6.  
 

Risks of thyroid function instability following COVID-19 vaccination among patients treated for 
hyperthyroidism 
 
CH Wong1, EKH Leung1, LCK Tang1, CH Lee1, CHY Fong1, ACH Lee1, YC Woo1, KCB Tan1, DTW Lui1 
1Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
 

Introduction: Both the development and exacerbation of thyroid dysfunction following COVID-19 vaccination have been 
reported. To determine the safety of COVID-19 vaccines on patients treated for hyperthyroidism, we evaluated factors associated 
with not receiving COVID-19 vaccination, and whether COVID-19 vaccination was associated with thyroid function instability. 
 

Methods: We included consecutive patients treated for hyperthyroidism attending the Thyroid Clinic of Queen Mary Hospital 
between January and September 2021. They were categorised into vaccinated and unvaccinated groups. The index date was the 
date of first-dose vaccination for vaccinated group, and the first date of attendance in the inclusion period for unvaccinated group. 
They were followed up until March 2022 or occurrence of thyroid function instability (worsening of thyroid function or increase 
in anti-thyroid drug dosage), whichever was earlier. 
 

Results: 910 patients were included (mean age 51.6 years; 82.1% female). 86.2% had Graves’ disease. 67.3% were vaccinated 
(67.3% BNT162b2; 30.6% CoronaVac; 2.1% heterologous). Abnormal thyroid function (adjusted odds ratio [OR]=1.73, 95% 
confidence interval [CI]= 1.24–2.41, p=0.001) and cardiovascular comorbidities (adjusted OR=3.50, 95% CI=1.75–6.99, 
p<0.001) were independently associated with unvaccinated status. Upon median follow-up of 5.3 months, 16.6% of patients 
developed thyroid function instability. Multivariate Cox regression analysis showed that COVID-19 vaccination was not 
associated with increased risks of thyroid function instability (hazard ratio=0.80, 95% CI=0.58–1.10, p=0.170): consistent in 
Graves’ disease, both types of vaccines, regardless of whether baseline thyroid function was normal, and when censored at 3 and 
6 months. Twenty-seven patients overtly thyrotoxic at the time of vaccination received COVID-19 vaccines without inducing 
thyroid storm or difficulty in subsequent thyroid function control. 
 

Conclusion: Among patients treated for hyperthyroidism, abnormal thyroid function was a predictive factor of unvaccinated 
status. Given that COVID-19 vaccination did not increase the risks of thyroid function instability, patients treated for 
hyperthyroidism are encouraged to receive COVID-19 vaccination to protect themselves from the adverse outcomes and long-
term sequelae of COVID-19. 
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7.  
   

Protective effects of melatonin in a rat model of post-stroke epilepsy 
 
YT Guo¹, R.T.F Cheung¹˒² 
1Division of Neurology, Department of Medicine, School of Clinical Medicine, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong 
2Queen Mary Hospital, Hong Kong 
 

Introduction: With the reduction in mortality, our attention has been focused on the disabilities of stroke survivors. Post-stroke 
epilepsy (PSE) is one of the most common disabilities after stroke. PSE is defined as recurrent epileptic seizures following stroke. 
Many stroke models have been used to study the mechanisms behind PSE, including photothrombosis, transient middle cerebral 
artery occlusion and cortical application of endothelin-1. However, the low success rate of PSE in these models is a major 
limitation. 
 

Methods: We successfully established a rat PSE model combing temporal lobe epilepsy (TLE) and photothrombosis. TLE was 
induced in male SD rats one week after photothrombotic or sham stroke. Video monitoring was used to detect the frequencies of 
spontaneous recurrent seizures (SRS) 6 to 8 weeks after the onset of status epilepticus. Morris water maze, open field, approach-
response, touch-response and pick-up tests were conducted to analyse spatial memory, anxiety, and aggressivity. In addition, we 
evaluated the benefit of melatonin as a post-treatment of melatonin in this PSE model. All the rats were euthanized after the 
behavioural tests. Nissl staining was used to detect the brain morphology. 
 

Results: Significant differences in spatial memory deterioration (p <0.01), exploratory behaviour impairment (p <0.001), 
aggression intensity (p <0.001) and brain atrophy (p <0.001) were found between the PSE group and TLE model. However, there 
was no significant difference in SRS frequency. Post-treatment with melatonin mitigated spatial memory deterioration (p <0.05) 
and exploratory behaviour impairment (p <0.05), aggression intensity (p <0.001) and brain atrophy (p <0.001) when compared 
to the vehicle group. The treatment did not significantly reduce SRS frequency. 
 

Conclusion: A rat PSE model combining TLE and photothrombosis is established. Spatial memory, exploratory behaviour, 
aggressivity and brain atrophy are worse for in the PSE group without influencing SRS frequency. Melatonin post-treatment 
possesses protective effects on spatial memory, exploratory behaviour, aggressivity and brain atrophy but has no effect on SRS 
frequency. 
 

8.  
   

Neutrophil gelatinase-associated lipocalin as a potential biomarker for stroke in the Shenzhen-Hong Kong 
United Network on Cardiovascular Disease 
 
JY Zhen1, SY Liu2, GR Zhao3, H Peng4, LJ Ren5, JG Liang6, AM Xu1,7, J Wu8, C Li1,7,8, BMY Cheung1,7 
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
2Department of Neurology, Shenzhen Longhua District Central Hospital, Shenzhen, China 
3CAS Key Laboratory of Human-Machine Intelligence-Synergy Systems, Research Center for Neural Engineering, Shenzhen Institute of Advanced Technology, 
Chinese Academy of Sciences, Shenzhen, China 
4Department of Epidemiology, School of Public Health, Medical College of Soochow University, Suzhou, China 
5Department of Neurology, The First Affiliated Hospital of Shenzhen University, Shenzhen Second People’s Hospital, Shenzhen, Guangdong Province, China 
6Precision Health Research Center Company Limited, Hong Kong 
7State Key Laboratory of Pharmaceutical Biotechnology, The University of Hong Kong, Hong Kong 
8Department of Neurology, Peking University Shenzhen Hospital, Shenzhen, China 
 

Introduction: Increasing evidence shows that Neutrophil gelatinase‐associated lipocalin (NGAL) is a novel biomarker for 
cardiovascular diseases. We study the relationship between serum NGAL level and stroke risk in a Chinese population. 
 

Methods: In our study, stroke risk groups were classified as low-risk group, middle-risk group and high-risk group according to 
the China National Stroke Screening Survey criteria. Participants who have valid data on serum NGAL level and stroke risk were 
included in the analysis. 
 

Results: There were 1060 participants (485 men and 575 women) aged from 19 years involved in this study. The number of 
participants in low-risk, middle-risk and high-risk group were 663, 143 and 254 respectively. Mean serum NGAL level in low-
risk, middle-risk and high-risk group were 0.17 ± 0.11 mg/L, 0.21 ± 0.13 mg/L (P<0.001) respectively. Ordinal regression analysis 
showed that the association between log-transformed NGAL and stroke risk was significant in the overall population (B=0.561, 
P<0.001) and men (B=0.399, P=0.012). After adjusting for age, the association remained significant in the overall population 
(B=0.564, P<0.001) and men (B=0.394, P=0.013). There is no association between log-transformed NGAL and stroke risk in 
women in any of the models. 
 

Conclusion: There is a significant association between NGAL and stroke risk among men. We add to evidence suggesting that 
NGAL is a potential biomarker for stroke. 
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9.  
Tuberculosis following two-dose SARS-CoV-2 vaccination with messenger RNA vaccine (BNT162b2) and 
inactivated virus vaccine (CoronaVac) 
 

Xue Li1,2,3, #, Kuan Peng1, #, Franco WT Cheng2, David CL Lam1, Ching Lung Cheung2,3, Celine SL Chui3,4,5, Francisco TT Lai2,3, Eric YF 
Wan2,3,6, Carlos KH Wong2,3,6, Tiantian Ma2,3, Samson HH Yum7, Esther WY Chan2,3, Jian Dong Huang9, Chak Sing Lau1, Mary SM Ip1, Ian 
CK Wong2,3,8, * 
1Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
2Centre for Safe Medication Practice and Research, Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of Medicine, The University of Hong Kong, 
Hong Kong 
3Laboratory of Data Discovery for Health (D24H), Hong Kong 
4School of Nursing, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
5School of Public Health, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
6Department of Family Medicine and Primary Care, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
7Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
8Research Department of Practice and Policy, UCL School of Pharmacy 
9School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
#Author Kuan Peng and author Xue Li contributed equally to this manuscript 
*Corresponding author 
 

Introduction: Current animal and epidemiologic evidence showed a cross-protection effect from Bacille Calmette-Guerin 
vaccination on COVID-19 by inducing trained immunity and activating the immune response. We aim to test whether SARS-
CoV-2 vaccination could offer protection against tuberculosis (TB) through a similar mechanism. 
 

Methods: Using the territory-wide vaccine record-linked electronic health records in Hong Kong, we conducted a case-control 
and a retrospective cohort study to examine the association between incident TB and two-dose SAS-CoV-2 vaccination. Incident 
TB was defined as newly diagnosed TB verified by TB-related antibiotic prescription. Multivariable conditional logistic 
regression and Cox Proportional Hazard regression were applied to assess the risk of TB following vaccination. 
 

Results: Compared to the unvaccinated group, two-dose SAS-CoV-2 vaccine recipients had significantly lower risk of TB during 
an approximate 6-month follow-up [adjusted Hazard Ratio 0.42 (95% CI: 0.31-0.57) for BNT162b2; 0.51 (95% CI: 0.39- 0.69) 
for CoronaVac]. Age and sex-stratified analyses and sensitivity analyses achieved similar findings. The case-control study yielded 
similar, but a more conservative risk estimate [adjusted Odds Ratio 0.76 (95% CI: 0.57-1.01) for BNT162b2; 0.74 (95% CI: 0.56-
0.99) for CoronaVac]. 
 

Conclusion: Population-based case-control and cohort studies yielded consistent observations that two-dose of BNT162b2 or 
CoronaVac vaccination was associated with a lower risk of incident TB. The cross-protection signal indicates the underlying 
immunological cross-talk and pathogeneses link between TB and COVID-19 that warrants future mechanistic investigation. The 
additional benefit of SARS-CoV-2 vaccination might contribute to the cost-effective solutions for the dual threats of COVID-19 
and TB. 
 

10.  
Association of Sodium Glucose Cotransporter 2 Inhibitors with Critical Care Utilization: A territory wide 
retrospective cohort study 
 

PY Ng1,2, AKY Ng5, A Ip1, M Wu4,5, R Guo3, KH Yiu4,5 
1Critical Care Medicine Unit, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2Department of Adult Intensive Care, Queen Mary Hospital, Hong Kong 
3Department of Critical Care Medicine, Peking Union Medical College Hospital, Chinese Academy of Medical Science and Peking Union Medical College, China 
4Division of Cardiology, Department of Medicine, The University of Hong Kong-Shenzhen Hospital, Shenzhen, China 
5Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
 

Introduction: The benefit of sodium-glucose cotransporter 2 (SGLT2) inhibitors in reducing the incidence of adverse cardiac 
and renal outcomes in patients with type 2 diabetes has been well described in randomized trials. Whether this benefit extrapolates 
to a lower burden of critical care illness remains to be examined.  
 

Methods: In this retrospective observational study, adult patients (age ≥18 years) with type 2 diabetes who were new users of 
SGLT2 inhibitors or dipeptidyl peptidase-4 (DPP-4) inhibitors in public hospitals of Hong Kong between 1 January 2015 and 31 
December 2019 were identified from a territory-wide clinical registry in Hong Kong. The co-primary outcomes were any 
admission to the intensive care unit (ICU) and all-cause mortality. 
 

Results: After 1:2 propensity score matching, a total of 30,961 patients (10,320 SGLT2 inhibitors vs. 20,641 DPP-4 inhibitors) 
were included in the final analysis. The mean age was 59 ± 11 years, and 19,532 (63.1%) were male. The median follow up period 
was 3.4 years. The use of SGLT2 inhibitors was associated with decreased ICU admission [308 (3.0%) vs 837 (4.1%); hazard 
ratio [HR], 0.86; 95% confidence interval [CI], 0.75 to 0.98, P=0.023] and lower risks of all-cause mortality [366 (3.6%) vs 1,759 
(8.5%); HR, 0.51; 95% CI, 0.45 to 0.57, P<0.001), compared with DPP-4 inhibitors. The severity of illness upon ICU admission 
by APACHE IV-predicted risk of death was also lower in SGLT2 inhibitors users. Admissions and mortality due to sepsis were 
lower in SGLT2 inhibitor users compared with DPP-4 inhibitor users [admissions for sepsis: 50 (0.5%) vs 171 (0.8%), P=0.001; 
mortality: 73 (0.7%) vs 522 (2.5%), P<0.001; respectively]. 
 

Conclusion: In patients with type 2 diabetes, SGLT2 inhibitors were independently associated with lower rates of ICU admission 
and all-cause mortality across various disease categories. The protective effects against sepsis-related ICU admission and 
mortality deserve further elucidation. 
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11.  
 

Territory-wide ten-year population trends of immunoglobulin use, burden of adult antibody deficiency and 
feasibility of subcutaneous immunoglobulin replacement in Hong Kong  
 

AKC Kan1, GMK Leung2, V Chiang3, EYL Au3, CS Lau1, PH Li1 
1Division of Rheumatology and Clinical Immunology, Department of Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong  
2Division of Haematology, Medical Oncology and Haemopoietic Stem Cell Transplantation, Department of Medicine, Queen Mary Hospital, The University of 
Hong Kong, Hong Kong  
3Division of Clinical Immunology, Department of Pathology, Queen Mary Hospital, Hong Kong 
 

Introduction: Adult antibody deficiency is an important but severely under-recognised entity. Normal immunoglobulin is a life-
saving but very costly treatment for antibody deficiency, and it likely represents an extensive healthcare burden. However, the 
real-world situation of immunoglobulin use and antibody deficiency among Chinese patients remain unclear. Subcutaneous 
immunoglobulin (SCIg) is a potentially superior alternative to the traditional intravenous immunoglobulin (IVIg), but its use 
among Chinese patients has not been studied. Hence, we conducted the first study on the burden of adult antibody deficiency and 
feasibility of SCIg replacement in Hong Kong. 
 
Methods: Patients from the entire Hong Kong population who received human immunoglobulin between 2012 and 2021 were 
identified. Longitudinal clinical data of adult immunodeficiency patients at the Immunology Clinic of the Hong Kong West 
Cluster, the territory’s only adult immunology centre, were analysed. 
 
Results: There was an increasing trend of gross immunoglobulin use, from 175,512 grams in 2012 to 298,514 grams in 2021 
(Spearman correlation coefficient [ ]=0.99, p<0.001). The total number of immunoglobulin recipients and expenditure also 
increased continuously from 1,367 to 1,873 ( =0.71, p=0.022) and from HKD55,541,992 to HKD97,523,880 from 2012 to 2021 
( =0.99, p<0.001), respectively. Throughout the years, majority (64.8%-76.6%) of the patients were recurrent users ( 2 doses 
within a year), and this was on a rising trend (from 886 in 2012 to 1,435 in 2021, =0.89, p=0.001). In subgroup analysis, 469 
patients received immunoglobulin at Queen Mary Hospital in 2021; 344 (73.3%) received immunoglobulin for replacement, while 
the remaining 125 (26.7%) for immunomodulation. Among those receiving immunoglobulin replacement therapy, the most 
common were haematology patients (285, 82.8%), followed by solid organ transplant recipients (21, 6.1%) and primary 
immunodeficiencies (15, 4.4%). 
 
Antibody deficiency accounted for 43% of adult immunodeficiency patients. 
 
Twenty-two adult antibody deficiency patients on immunoglobulin replacement were identified; 8 (36.4%) and 14 (63.6%) were 
on SCIg and IVIg replacement respectively. Patients on SCIg required a lower dose (0.52 vs 0.66 g/kg/month, p=0.046) while 
having less frequent immunodeficiency-related hospitalisations within one year (0.50 vs 13.0 episodes, p<0.001). Patients on 
SCIg had significantly better health-related quality of life, reflected by the ‘Physical Component Summary’ of SF-36v2 (54.5 vs 
45.8, p=0.016), and the ‘Treatment Interference’ (88.9 vs 64.3, p=0.004) and ‘Therapy Settings’ (94.4 vs 63.9, p=0.024) domains 
of Life Quality Index. 
 
Conclusion: There was an increasing burden of adult antibody deficiency in Hong Kong. Adult antibody deficiency patients on 
SCIg had significantly better outcomes than those on IVIg. 
 

12.  
   

Hong Kong Drug Allergy De-labelling Initiative – a nurse-triaged protocol of penicillin allergy evaluation: 
effectiveness and clinical outcomes 
 

AKC Kan1, HKS Hui1, TS Li1, V Chiang2, JCY Wong1, TS Chan1, IYK Kwan1, WZ Shum1, MSC Yeung1, EYL Au2, CTK Ho1, CS Lau1, PH 
Li1 
1Division of Rheumatology and Clinical Immunology, Department of Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong  
2Division of Clinical Immunology, Department of Pathology, Queen Mary Hospital, Hong Kong 
 

Introduction: Misdiagnosed penicillin allergy is common, and it is associated with a variety of adverse outcomes. With the 
devastating burden of false penicillin allergy labels and shortage of allergy specialists, novel de-labelling strategies are urgently 
needed. In view of that, we investigated the effectiveness and clinical outcomes of a nurse-triaged protocol of penicillin allergy 
evaluation – Hong Kong Drug Allergy De-labelling Initiative (HK-DADI), which has shortened the waiting time for a routine 
penicillin allergy consultation from over 7 years to around 1 year. This is the first comparative study on the real-world outcomes 
after allied health professional-triaged penicillin allergy de-labelling. 
 
Methods: Patients with suspected penicillin allergy who were referred to the Allergy Clinic of Queen Mary Hospital/Hospital 
Authority Hong Kong West Cluster were included in this study. Allergy and post-de-labelling clinical outcomes of patients 
evaluated via HK-DADI and those who underwent traditional allergist evaluation were compared. 
 
Results: A total of 312 patients completed penicillin allergy evaluation, among which 84 (27%) were evaluated via HK-DADI 
and 228 (73%) via traditional allergist evaluation. Overall, 280 (90%) penicillin allergy labels were removed (i.e., de-labelled). 
De-labelling rates were similar between HK-DADI and traditional allergist evaluation (90% vs. 89%, p=0.80). Among patients 
who underwent the HK-DADI pathway, low-risk patients had significantly higher de-labelling rate compared to non-low-risk 
patients (97% vs. 77%, p=0.01). Skin tests did not have additional diagnostic value in low-risk patients, as all (100%) low-risk 
patients with confirmed penicillin allergies were diagnosed with positive drug provocation test following negative skin test; on 
the contrary, 83% of non-low-risk patients with confirmed penicillin allergies had positive skin testing and only 1 patient had 
positive drug provocation test following a negative skin test. In both pathways, none of the patients developed any severe/systemic 
reactions during evaluation. Upon a follow-up of 6–12 months (median: 10 months) after de-labelling, 123 (44%) patients had 
suffered from infections which needed antibiotics, and 63 (23%) had used penicillin after de-labelling. This proportion was 
significantly greater in those who were de-labelled via HK-DADI than the traditional pathway (32% vs. 19%, p=0.03). 
 
Conclusion: HK-DADI, a nurse-triaged evaluation protocol was effective in penicillin allergy de-labelling. HK-DADI resulted 
in a higher rate of penicillin use after de-labelling and could minimise the need of unnecessary skin testing in low-risk patients. 
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Chronic spontaneous urticaria: clinical characteristics, real-world practice and implications for COVID-19 
vaccination in Hong Kong 
 
AKC Kan1, TTH Wong1, V Chiang2, CS Lau1, PH Li1 
1Division of Rheumatology and Clinical Immunology, Department of Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong  
2Division of Clinical Immunology, Department of Pathology, Queen Mary Hospital, Hong Kong 
 

Introduction: Chronic spontaneous urticaria (CSU) is a common but under-recognised condition, characterised by the presence 
of wheals and/or angioedema for more than 6 weeks without definite triggers. Yet, the real-world management and clinical 
characteristics of CSU in Hong Kong had never been studied. With the implementation of COVID-19 vaccination programmes, 
there had been initial concerns of CSU imposing a risk to COVID-19 vaccinations. However, the real-world implications of CSU 
for COVID-19 vaccination were unknown. In view of that, we conducted the first study to investigate the patient characteristics, 
effectiveness of an immunologist-led Urticaria Clinic, and the impact of CSU on COVID-19 vaccine uptake in Hong Kong. 
 

Methods: Longitudinal clinical data of 257 CSU patients attending our immunologist-led Urticaria Clinic were analysed. 
COVID-19 vaccination rates of the general Hong Kong population as of December, 2021 were obtained for comparison with the 
CSU cohort. 
 

Results: At baseline, 157 (61.1%) of patients had ‘hive-free-to-mild urticaria activity’ (Weekly Urticaria Activity Score [UAS7] 
< 16), while 100 (38.9%) had ‘moderate-to-severe urticaria activity’ (UAS7 ≥ 16). Most patients had experienced wheals (98.8%) 
and 65.4% had angioedema; 1.2% of CSU patients had angioedema without wheals. Two-thirds (66.5%) received inappropriate 
treatment prior to immunologist review. A significant proportion of patients had concomitant autoimmunity (14.8%) and history 
of suspected drug allergy (9.7%) respectively. UAS7 was significantly lower after immunologist review (12.0 vs 0.00, p<0.001). 
The change in UAS7 was significantly greater among patients with baseline UAS7 ≥16 (−24.0 vs −2.00, p<0.001); and, among 
those with uncontrolled disease despite second-line treatment, with access to omalizumab and/or ciclosporin (−26.0 vs −3.50, 
p<0.001). CSU patients had lower COVID-19 vaccination rates than the general population with only 176 (68.5%) having 
received at least 1 dose of vaccine (vs 75.2% among the general population, p=0.009), and 165 (65.0%) having received at least 
2 doses of vaccine (vs 73.2% among the general population, p=0.002). Upon multivariable logistic regression analysis, history of 
suspected drug allergy was associated with lower COVID-19 vaccine uptake (OR=0.47, p=0.010), while regular pharmacological 
treatment was associated with higher COVID-19 vaccine uptake among CSU patients (OR=3.79, p=0.010). 
 

Conclusion: CSU patients in Hong Kong have unique clinical characteristics and a considerable proportion had received 
inappropriate treatment before immunologist review. An immunologist-led Urticaria Clinic was effective in CSU management. 
COVID-19 vaccination rates were lower than the general population in Hong Kong, and a history of suspected drug allergy was 
associated with lower COVID-19 vaccine uptake. 
 

14.  
   

Reliability and accuracy of inpatient teledermatology in a tertiary centre in Hong Kong 
 
MH Chung1, 2, SM Wong1, 2, NM Lau2, 3, TLJ Sham1 
1Division of Dermatology, Department of Medicine, School of Clinical Medicine, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong 
2Division of Dermatology, Department of Medicine, Queen Mary Hospital, Hong Kong  
3Tuen Mun Social Hygiene Clinic, Department of Health, Hong Kong SAR 
 

Introduction: Previous studies had demonstrated that teledermatology was reliable and accurate in outpatient settings. It was 
shown to be cost-effective, enhanced accessibility to specialist care and improved patient outcomes. Fewer studies had 
investigated on inpatient teledermatology and there was no local data available. We aimed to determine whether store-and-forward 
teledermatology was accurate and reliable for inpatient dermatology consultations. 
 

Methods: This was a cross-sectional study on consecutive inpatient dermatology consultations in a tertiary referral centre in 
Hong Kong. Patient assessment would be performed by an in-house dermatologist for each recruited subject, another 
dermatologist who would practise store-and-forward teledermatology would then assess the same patient separately. The primary 
outcome was the concordance of their preferred diagnoses. Factors affecting the concordance would be evaluated. 
 

Results: A total of 190 patients were recruited. The concordance between the teledermatologist and inpatient dermatologists was 
80% for the preferred diagnosis, with a kappa coefficient of 0.75 (95% CI [0.71, 0.78]). The concordance of differential diagnoses 
was 97.4%, with a kappa coefficient of 0.76 (95% CI [0.73, 0.8]). Diagnostic accuracy rate for inpatient dermatologists was 
68.8% (53/77) and 59.7% (46/77) for the teledermatologist. Better quality of clinical photos was significantly associated with the 
agreement of the preferred diagnosis (p<0.001). 
 

Conclusion: Inpatient teledermatology in a real-world setting was reliable and accurate, its utilization should be further 
encouraged in Hong Kong, and hence for enhancing specialist accessibility and improve patient care. 
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Gut microbiome-derived branched-chain amino acids regulate secretion of soluble interleukine-6 receptor 
from adipose tissues to determine exercise efficacy for diabetes prevention 
 

J. Wu1,2, Y. Wang1,2,3, Y. Liu1, C. Y. Y. Cheung1,2, A. Xu1,2 
1State Key Laboratory of Pharmaceutical Biotechnology, The University of Hong Kong, Hong Kong 
2Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
3Department of Obstetrics & Gynaecology, The Chinese University of Hong Kong, Hong Kong 
 

Introduction: Our previous study showed that unlike exercise responders (R), 30% of non-responders (NR) could not get benefits 
in glycemic control from exercise training. Clinical evidence proved that abnormal levels of serum branched-chain amino acids 
(BCAA) regulated by gut microbiome fermentation were the major underlying cause. However, the mechanism by which BCAA 
regulate glucose metabolism remains unclear. 
 
Methods: Specific cytokines were screened by MESO Scale Discovery (MSD) electrochemiluminescence technology and 
enzyme-linked immunosorbent assay (ELISA) method in serum samples from R and NR before or after 12-week exercise training. 
Spearman correlation analysis was used to analyse the correlations between circulating BCAA and the selected pro-inflammatory 
cytokine, soluble interleukin-6 receptor (sIL-6R). In vivo, obese mice with or without treadmill training were treated with sIL-
6R supplement, recombinant IL-6/sIL-6R complex, and bovine serum albumin (BSA) control. Another group of obese mice were 
subjected to fecal microbiome transplantation (FMT) from NR or R in a combination of drinking BCAA or water, sgp130FC 
protein, an antagonist of sIL-6R, or human IgG protein as control. In vitro, mouse mature adipocytes were treated with different 
doses of BCAA. 
 
Results: In humans, sIL-6R levels were significantly decreased in R group and were increased by 16% in NR group after the 12-
week exercise regimen. Relative changes of circulating sIL-6R levels were associated with exercise-improved HOMA-IR index 
(r= 0.35, P=0.01) and circulating leucine of BCAA contents (r= 0.632, P<0.05). In vivo, glucose metabolism phenotypes were 
improved by exercise but were abolished by sIL-6R supplement in obese mice. Circulating levels of sIL-6R were higher in obese 
mice received with FMT from NR and BCAA supplement than from R. Glucose metabolism phenotypes were improved in obese 
mice received R FMT instead of NR FMT and BCAA supplement. Sgp130Fc improved glucose metabolism phenotypes in obese 
mice with NR FMT. In vitro, secreted sIL-6R was induced by leucine in primary mouse adipocytes in a dose-dependent manner. 
mRNA and protein expression of ADAM17, the enzyme which shed sIL-6R from the cell membrane, was increased in adipocytes 
after leucine treatment. 
 
Conclusion: sIL-6R is a novel biomarker for exercise response to glycemic control. Gut microbiome-derived BCAA impair 
glucose metabolism and insulin sensitivity by increasing sIL-6R secretion from adipocytes in vivo and in vitro. Specific blockade 
of circulating sIL6R by sgp130FC improves global glucose metabolism. 
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Perturbations in frequency and function of classical and exhausted memory B cells in lupus nephritis.  
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Introduction: Systemic lupus erythematosus (SLE) is a severe autoimmune disorder characterized by break-down of self-
tolerance and production of autoantibodies. Previous studies have shown increased circulating memory B cells and reduced naïve 
B cells in patients with active SLE. Indeed, this abnormality in memory B cells has important pathogenic relevance in disease 
relapse as these cells show robust immunological memory and can generate exaggerated immune response upon stimulation by 
previously encountered antigens. Memory B cell exhaustion is also an important B lymphocyte disturbance which was associated 
with abnormal B cell function and humoral immune response. B cell exhaustion was initially reported in patients with chronic 
human immunodeficiency virus (HIV) infection, and was later also observed in other disease conditions such as chronic graft 
versus host disease (cGVHD) and autoimmune disorders. The functional significance of exhausted B cell in lupus nephritis (LN) 
remains largely unexplored. Therefore, this study aims to investigate the expression and function significance of exhausted B cell 
in LN. 
 
Methods: We measured memory (CD19+CD21+CD27+) and exhausted B cells (CD19+CD21–CD27–) in LN patients with 
multiple relapses (MR) (n=12) or no relapse (NR) (n=12). B cell-related cytokines, homing and inhibitory receptors, proliferation 
and calcium mobilization were assessed in memory and exhausted B cells obtained from MR and NR patients. 
 
Results: MR patients showed higher percentage of exhausted B cells compared to NR (16.68 ± 9.48% vs 10.52 ± 5.71%, p <0.05). 
MR patients have higher blood levels of IL-6 (75.11 ± 37.22 vs 33.55 ± 14.15pg/ml, p 0.01), BAFF (1491.08 ± 680.87 vs 
1120.07 ± 384.10pg/ml, p 0.05), IL-21 (23.46 ± 23.02 vs 5.06 ± 3.12pg/ml, p<0.05) compared to NR. MR patients also have 
higher blood levels of Siglec-6 (2.57 ±0.84 vs 1.27 ± 0.63ng/ml, p<0.05), CXCR3 (2.32 ± 1.38 vs 1.64 ± 0.82ng/ml, p 0.05), 
CD62L(3240.94 ± 1002.00 vs 2497.02 ± 671.84ng/ml, p 0.05) compared to NR. The exhausted B cells in MR patients showed 
higher expression of inhibitory receptors CD22 (MFI: 16618 ± 3629.20 vs 10420.22 ± 2440.81, p 0.05), CD85j (MFI: 15196.08 
± 4802.45 vs 9877.12 ± 1539.55, p 0.01), CD183 (MFI: 12934.2 ± 4128.25 vs 6386.85 ± 1907.42, p 0.01) and FCRL4 (MFI: 
1296.43 ± 383.29 vs 826.07 ± 243.63, p 0.01) compared to NR. Exhausted B cells from MR patients also showed reduced 
proliferation compared to NR patients (1.9 ± 1.08% vs 3.80 ± 1.34%, p<0.05), which was consistent with high-level expression 
of multiple inhibitory receptors. Exhausted B cells in LN patient also showed impaired calcium mobilization in response to B-
cell receptor triggering. 
 
Conclusion: Our results suggested that altered numbers and function of exhausted B cells may have pathogenic significance in 
LN. 
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Effect of moderate-to-severe hepatic steatosis on vaccine immunogenicity against wild-type and mutant virus 
and COVID-19 infection among BNT162b2 recipients 
 
Lok Ka Lam1, Ka Shing Cheung1,2, Xianhua Mao1, Jing Tong Tan1, Poh Hwa Ooi1, Ruiqi Zhang1, Kwok Hung Chan3, Ivan FN Hung1, Wai 
Kay Seto1,2,4, Man Fung Yuen1,4 
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong  
2Department of Medicine, The University of Hong Kong-Shenzhen Hospital, Shenzhen, China  
3Department of Microbiology, The University of Hong Kong, Queen Mary Hospital, Hong Kong  
4State Key Laboratory of Liver Research, The University of Hong Kong, Hong Kong 
 

Introduction: Data of COVID-19 vaccine on non-alcoholic fatty liver disease (NAFLD) are lacking. We aimed to investigate 
the effect of NAFLD on BNT162b2 immunogenicity against SARS-CoV-2 wild type and variants and infection outcome. 
 

Methods: Vaccines of two doses of BNT162b2 were recruited prospectively. Outcomes of interest were seroconversion of 
neutralising antibody to SARS-CoV-2 strains (wild type, delta and omicron variants), which is measured by live virus 
microneutralization (vMN), at three different time points after first dose (day 21, 56 and 180). Exposure of interest was moderate-
to-severe NAFLD, as defined by controlled attenuation parameter ≥268 dB/M on transient elastography. Adjusted odds ratio 
(aOR) of infection with NAFLD was calculated by adjusting for sex, age, overweight/obesity, diabetes and antibiotic use. 
 

Results: Among 259 BNT162b2 recipients (90 [34.7%] male; median age: 50.8 years [IQR:43.6–57.8]), 68 (26.3%) had NAFLD. 
For SARS-CoV-2 wild type, there was no difference in seroconversion rate between NAFLD and controls at day 21 (72.1% vs 
77.0%;p=0.42), day 56 (100% vs 100%) and day 180 (100% and 97.2%;p=0.22), respectively. For SARS-CoV-2 delta variant, 
there was also no difference in seroconversion rate at day 21 (25.0% vs 29.5%;p=0.70), day 56 (100% vs 98.4%; p=0.57), and 
day 180 (89.5% vs 93.3%; p=0.58), respectively. For SARS-CoV-2 omicron variant, none achieved seroconversion at day 21 and 
day 180. At day 56, there was no difference in seroconversion rate (15.0% vs 18.0%;p=0.76). Multivariate analysis showed that 
NAFLD was not an independent risk factor of infection (aOR:1.50; 95% CI:0.68-3.24). 
 

Conclusion: NAFLD patients receiving two doses of BNT162b2 achieved good immunogenicity to SARS-CoV-2 wild type and 
delta variant, but not to omicron variant. NAFLD patients were not at higher risk of infection compared with controls. 
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Hyperandrogenism-associated central obesity and metabolic disorders are related to mesothelial cell loss and 
adipose remodelling in visceral adipose tissue 
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Introduction: Hyperandrogenesm is an important diagnostic criteria in polycystic ovary syndrome, which is usually accompanied 
with central obesity and metabolic disorders. But the link between these symptoms and high levels of androgens remains unclear. 
 

Methods: Dihydrotestosterone (DHT), a potent androgen receptor activator, sustained-released tubes were implanted in 
adolescent female mice for 90 days to establish a model of hyperandrogenism. The metabolic phenotypes, including body weight, 
food intake, glucose tolerance, insulin resistance, adipose tissue weight, and adipose tissue pathology were measured. The non-
immune fraction in gonadal adipose stromal vascular cells were isolated and subjected to 10x single-cell sequencing. Mesothelial 
cells were stained and sorted using anti-GPM6A or KRT19 antibody. Cell apoptosis was evaluated by TUNNEL staining. ER 
stress and inflammation were examined by real-time PCR. 
 

Results: Mice with hyperandrogenism had higher body weight and gonadal adipose weight, and exhibited exacerbated glucose 
intolerance and insulin resistance, compared to the control mice. In gonadal adipose tissue, adipocyte was enlarged in size, and 
inflammatory markers were elevated, while the collagen content was significantly lower in these mice. By single-cell sequencing, 
we found the number of mesothelial cells was reduced by about 50% upon hyperandrogenism, which was experimentally verified 
by flow cytometry and immunofluorescent staining. Pathway enrichment analysis and TUNNEL staining demonstrated that 
hyperandrogenism induces apoptosis in mesothelial cells. In in vitro cultured mesothelial cells, DHT stimulated ER stress 
responses. The function of mesothelial cells is currently being investigated using organoid culture. 
 

Conclusion: Long-term androgen excess leads to central obesity and metabolic disorders in mice. Mechanistically, 
hyperandrogenism activates ER stress-apoptosis pathway in mesothelial cells, leading to a significant reduction in mesothelial 
cell number in visceral adipose tissue. The absence of mesothelial cells likely contributes to the remodelling of visceral adipose 
tissue elicited by androgen excess, which eventually culminates in central obesity and metabolic disorders. 
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Ten-year outcomes of perioperative anaphylaxis workup study in Hong Kong: comparative performance 
between different diagnostic modalities and a female predominance for suxamethonium anaphylaxis 
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Introduction: Anaphylaxis is a rare but life-threatening condition. In recent years, perioperative anaphylaxis has been drawing 
increasing attention due to its clinical uniqueness and diagnostic complexity. However, Asian and local studies on this topic are 
still limited. By setting up the Perioperative Anaphylaxis Workup Study in Hong Kong (PAWS-HK) cohort, we aim to provide 
an up-to-date and comprehensive review of the local situation, with an additional focus on the efficacy of basophil activation test 
(BAT) as an in vitro test for diagnosis. 
 
Methods: A retrospective chart review was conducted for all patients referred to Queen Mary Hospital drug allergy clinic for 
suspected perioperative anaphylaxis during the period 2012 – 2021. Data of demographics, comorbidities, clinical manifestations, 
and results of investigations, including tryptase level, skin test, BAT and specific IgE test, were extracted and analysed. 
 
Results: 151 patients were referred to our clinic for suspected perioperative anaphylaxis and analysed. After thorough workup, 
113 (74.8%) of them had the allergens identified. Noticeably, their reactions were more severe than the workup negative group. 
Neuromuscular blockers (39/151, 25.8%), beta-lactam antibiotics (26/151, 17.2%), chlorhexidine (21/151, 13.9%) and gelofusine 
(14/151, 9.3%) were found to be the major culprits. Among neuromuscular blockers, suxamethonium accounted for almost half 
of the cases (19/39, 48.7%). As compared with non-depolarising agents, suxamethonium is associated with prior exposure to 
general anaesthesia (52.6% vs 15.0%; p=0.013), anaphylaxis during induction (p=0.047), severe reactions (p=0.047), and an 
obvious female preponderance (94.7% vs 25.0%; p<0.001). We also identified a higher rate of allergy to gelofusine, which is the 
leading trigger during the maintenance phase (11/44, 25.0%), than in past literature. BAT was deemed fairly sensitive for 
gelofusine (10/13 tests done, 76.9%) and chlorhexidine (16/20 tests done, 80.0%). Female sex (OR=19.22, p=0.018), older age 
of onset (OR=1.09, p=0.003), and elevated tryptase (OR=7.23, p=0.034), appear to be clinical predictors of severe episodes after 
multivariate analysis. 
  
Conclusion: The PAWS-HK study offered meaningful epidemiological and clinical statistics on perioperative anaphylaxis in the 
territory. Overall, our findings are somewhat similar to foreign counterparts, with certain differences worthwhile to further 
elucidate. Studies on the use of BAT to assist in the diagnosis of gelofusine and chlorhexidine anaphylaxis, the female 
predominance in suxamethonium anaphylaxis, and the exact significance of possible predictors of reaction severity indicated 
here, are warranted. 
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Epidemiology, outcomes and disproportionate burden of food-dependent exercise-induced anaphylaxis 
(FDEIA) from the Hong Kong Multidisciplinary Anaphylaxis Management Initiative (HK-MAMI) 
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Introduction: Anaphylaxis is a life-threatening systemic allergic reaction, whereby suboptimal management poses a significant 
burden on patients and healthcare systems. In 2018, the Hong Kong Multidisciplinary Anaphylaxis Management Initiative (HK-
MAMI) was introduced to streamline assessment and risk-stratification of patients with anaphylaxis. This prospective study aims 
to define etiologies, clinical manifestations, and treatment of anaphylaxis patients in Hong Kong, as to improve anaphylaxis care 
for our local population. 
 
Methods: HK-MAMI accepts territory-wide referrals for adult patients (≥18 years) following episodes of suspected anaphylaxis. 
For all referred patients, diagnosis of anaphylaxis based on established clinical criteria is screened by protocol-driven nurse-led 
interviews, and verified by subsequent Allergist review. Patients meeting the criteria would be referred for comprehensive clinical 
and allergological workup at the Hong Kong West Cluster Anaphylaxis Clinic 2-6 months after the index event, and followed up 
every 4-6 months thereafter. Our study analyzed prospective clinical data and allergological test results from patients who 
completed evaluation by the HK-MAMI pathway between January 2017 and August 2022. 
 
Results: During the study period, a total of 161 patients were referred via the HK-MAMI pathway, of which 131 (81.4%) met 
the diagnostic criteria for anaphylaxis. The majority of anaphylaxis cases were attributable to food-dependent exercise-induced 
anaphylaxis (FDEIA) (42% overall, 55/131), and wheat-dependent exercise-induced anaphylaxis (WDEIA) was the commonest 
cause of FDEIA (81.8%, 45/55) and food-related anaphylaxis overall (54.2%). There was a low rate of paired tryptase samples 
taken (35.9%) and adrenaline-use (54.2%) during acute management, and under-prescription of adrenaline autoinjectors prior to 
Allergist review (44.1%). FDEIA patients had later diagnosis (45 [19-84] vs. 35 [1-66] years, p<0.033) and onset (38 [15-80] vs. 
31 [1-62] years, p<0.046) than non-FDEIA patients, and present with more cardiovascular manifestations (90.9% vs. 46.4%, 
p<0.001). Half of FDEIA cases could be diagnosed with skin-prick tests (SPT) alone, and 95% in combination with allergen-
specific IgE (sIgE). 
 
Conclusion: As the sole adult referral center for anaphylaxis in the public healthcare system, our data is representative of all 
anaphylaxis cases in Hong Kong over the past five years. Our study highlights the significant burden of FDEIA associated with 
later and more severe presentations, as well as persistent adrenaline underuse in first-line anaphylaxis management despite 
published local and international guidelines. WDEIA was likely underreported and undertreated prior to the establishment of HK-
MAMI, and the well-established diagnostic pipeline under HK-MAMI would allow more FDEIA patients to be safely screened, 
identified, and treated in our locality. 
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Inhibition of Liver-secreted Autotaxin Ameliorates Non-alcoholic Fatty Liver Disease by Promoting FGF21 
Production in Hepatocytes 
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Introduction: Autotaxin (ATX) is a secreted enzyme that hydrolyzes lysophosphatidylcholine (LPC) to produce lysophosphatidic 
acid (LPA), a bioactive phospholipid that triggers multiple pathophysiological pathways. Upregulated autotaxin expression has 
been found in various liver disorders including liver fibrosis and hepatitis. Here, we investigated the role of liver-secreted 
autotaxin in non-alcoholic fatty liver disease (NAFLD). 
 
Methods: Serum autotaxin levels and its gene expression in adipose tissues and liver were measured in 125 liver biopsies-proven 
NAFLD patients and were correlated with the disease severity. The role of liver-secreted autotaxin in NAFLD development was 
interrogated by adenovirus-associated virus (AAV)-mediated knocking down hepatic autotaxin expression or using anti-autotaxin 
neutralizing antibodies (anti-ATX) in mouse models with NAFLD. 
 
Results: Circulating autotaxin levels were closely associated with histological severity of NAFLD and the disease progression 
from benign steatosis to advanced NASH in obese subjects. Hepatocytes, but not adipocytes, were the major contributor to 
increased circulating autotaxin in both patients and mouse models with NAFLD. Blockage of autotaxin activity by knocking 
down its hepatic expression or anti-ATX neutralizing antibody significantly attenuated liver steatosis in obese mice, and also 
ameliorated NASH and fibrosis in high fat and choline deficient diet-fed mice accompanied by upregulating hepatic FGF21 
production. Mechanistically, autotaxin inhibited the transcriptional activity of PPARα through LPA-induced activation of ERK, 
thereby leading to suppression of hepatic FGF21 production. The therapeutic benefit of anti-ATX antibody against NAFLD was 
abrogated in FGF21-null mice. 
 
Conclusion: Liver-secreted autotaxin acts in an autocrine manner to exacerbate NAFLD through LPA-induced suppression of 
the PPARα-FGF21 axis and is a promising therapeutic target for NAFLD. 
 
Acknowledgement: This study was supported by the Hong Kong Research Grants Council/Area of Excellence (AoE/M/707-18), 
Health and Medical Research Fund (#06172446) and Hong Kong Croucher Foundation (CAS#20902). 
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Introduction: Patients with type 2 diabetes are at higher fracture risk owing to the attenuated bone turnover and impaired bone 
microarchitecture. The comparative effect of warfarin over non-vitamin K antagonist oral anticoagulants (NOACs) on incident 
fractures among patients with type 2 diabetes comorbid with atrial fibrillation (AF) remains to be elucidated. 
 
Methods: This was a retrospective propensity-score weighted population-based cohort study of adults with type 2 diabetes and 
AF who were started on warfarin or NOAC between 2005 and 2019, identified from the electronic database of the Hong Kong 
Hospital Authority. The primary outcome was a composite of major osteoporotic fractures (hip, clinical vertebral, proximal 
humerus and wrist). Patients were observed from index date until occurrence of study outcomes, death, treatment crossover (i.e. 
patients crossing over from warfarin to NOAC, or vice versa), or 31 December 2020 (study end date), whichever came first. 
Hazard ratios (HR) were calculated using Cox proportional hazard regression models.  
 
Results: 15,770 type 2 diabetes patients comorbid with AF were included (9,288 on NOAC and 6,482 on warfarin): mean age 
was 75.7±9.7 years, no sex preponderance (49.2% men), mean HbA1c was 7.1±1.4% and mean duration of diabetes was 9.2 
years. During a median follow-up of 20 months, 551 patients (3.5%) sustained major osteoporotic fractures (201 in NOAC group 
[2.2%]; 350 in warfarin group [5.4%]). The adjusted cumulative incidence was lower among NOAC users than warfarin users 
(HR 0.80, 95% CI 0.64-0.99, p=0.044). Subgroup analyses showed consistent protective effects against major osteoporotic 
fractures among NOAC users across sex, age, HbA1c, duration of diabetes and history of severe hypoglycaemia, compared with 
warfarin users. 
 
Conclusion: NOAC use was associated with a lower risk of major osteoporotic fractures than warfarin use, among type 2 diabetes 
patients comorbid with AF. NOAC may be the preferred anticoagulant from the perspective of bone health. 
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Kidney outcomes associated with sodium-glucose cotransporter 2 inhibitors versus glucagon-like peptide 1 
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Introduction: Kidney benefits have been demonstrated for both sodium-glucose cotransporter 2 inhibitors (SGLT2i) and glucagon-like 
peptide-1 receptor agonists (GLP1RA) compared with placebo in patients with type 2 diabetes. This study aimed to compare the impacts 
of SGLT2i and GLP1RA on the trend of estimated glomerular filtration rate (eGFR) and other kidney outcomes. 
 
Methods:  Using a real-world population-based database, the Hong Kong Hospital Authority (HA) database, of patients with 
type 2 diabetes between January 2008 and December 2020, patients started on SGLT2i were compared with those started on 
GLP1RA, with one-to-one propensity-score matching. Primary outcome was a composite of sustained ≥50% eGFR decline, end-
stage kidney disease (ESKD), incident macroalbuminuria and kidney-related mortality. Secondary outcome was the rate of eGFR 
decline. 
 

Results: A total of 2551 SGLT2i and 2551 GLP1RA new users were analysed. At baseline, mean age was 56.2 years, with mean eGFR 
78.0 mL/min/1.73m2 and 11.9% having macroalbuminuria. Upon median follow-up of 13 months (IQR: 5 – 27), SGLT2i users had a lower 
risk of composite kidney outcomes (HR=0.77, 95%CI 0.62−0.96, p = 0.02), mainly driven by a reduction in ESKD (HR=0.53, p = 0.01). 
SGLT2i users also tended to have a lower risk of incident macroalbuminuria (HR=0.74, p = 0.05). Subgroup analyses of the benefits of 
SGLT2i use on composite kidney outcomes did not reveal interaction by age, sex, baseline eGFR/albuminuria status, haemoglobin A1c 
(HbA1c) and renin-angiotensin-system inhibitor use. Furthermore, SGLT2i users had a slower eGFR decline than GLP1RA users (SGLT2i: 
-1.19 mL/min/1.73m2/year, GLP1RA: -1.95 mL/min/1.73m2/year, p < 0.01).  
 
Conclusion: Our results suggest that SGLT2i might be superior to GLP1RA in reducing kidney outcomes among patients with type 2 
diabetes. Future trials are needed to corroborate our findings. 
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Introduction: In view of accumulating case reports of thyroid dysfunction following COVID-19 vaccination, we evaluated the risks 
of incident thyroid dysfunction following inactivated (CoronaVac) and mRNA (BNT162b2) COVID-19 vaccines using a population-
based dataset. 
 
Methods: We identified people who received COVID-19 vaccination between 23 February and 30 September 2021 from a population-
based electronic health database in Hong Kong, linked to vaccination records. Thyroid dysfunction encompassed anti-thyroid drug 
(ATD)/levothyroxine (LT4) initiation, biochemical picture of hyperthyroidism/hypothyroidism, incident Graves’ disease (GD), and 
thyroiditis. A self-controlled case series design was used to estimate the incidence rate ratio (IRR) of thyroid dysfunction in a 56-day post-
vaccination period compared to the baseline period (non-exposure period) using conditional Poisson regression. 
 
Results: A total of 2,288,239 people received at least one dose of COVID-19 vaccination (57.8% BNT162b2 recipients and 42.2% 
CoronaVac recipients). 94.3% of BNT162b2 recipients and 92.2% of CoronaVac recipients received the second dose. Following the first 
dose of COVID-19 vaccination, there was no increase in the risks of ATD initiation (BNT162b2: IRR 0.86, 95%CI 0.67–1.11; CoronaVac: 
IRR 0.71, 95%CI 0.55–0.91), LT4 initiation (BNT162b2: IRR 0.91, 95%CI 0.72–1.16; CoronaVac: IRR 0.78, 95%CI 0.62–0.98), 
biochemical picture of hyperthyroidism (BNT162b2: IRR 0.87, 95%CI 0.74–1.02; CoronaVac: IRR 0.83, 95%CI 0.71–0.97) or 
hypothyroidism (BNT162b2: IRR 1.00, 95%CI 0.84–1.20; CoronaVac: IRR 0.96, 95%CI 0.81–1.15), GD and thyroiditis. Similarly, 
following the second dose of COVID-19 vaccination, there was no increase in the risks of ATD initiation (BNT162b2: IRR 0.97, 95%CI 
0.77–1.23; CoronaVac: IRR 0.88, 95%CI 0.69–1.12), LT4 initiation (BNT162b2: IRR 1.02, 95%CI 0.83–1.25; CoronaVac: IRR 0.77, 
95%CI 0.61–0.96), hyperthyroidism (BNT162b2: IRR 1.04, 95%CI 0.90–1.20; CoronaVac: IRR 0.91, 95%CI 0.79–1.06), hypothyroidism 
(BNT162b2: IRR 0.94, 95%CI 0.79–1.10; CoronaVac: IRR 0.95, 95%CI 0.80–1.12), GD, and thyroiditis. Age- and sex-specific subgroup 
and sensitivity analyses showed consistent neutral associations between thyroid dysfunction and both types of COVID-19 vaccines. 
 
Conclusion: Our population-based study showed no evidence of vaccine-related increase in incident hyperthyroidism or hypothyroidism 
with both BNT162b2 and CoronaVac. 
 
Acknowledgement: Food and Health Bureau; AIR@InnoHK by Innovation and Technology Commission 
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Introduction: Thyroid dysfunction in COVID-19 carries clinical and prognostic implications. In this study, we developed a 
prediction score (ThyroCOVID) for abnormal thyroid function (TFT) on admission among COVID-19 patients. 
 

Methods: Consecutive COVID-19 patients admitted to Queen Mary Hospital were prospectively recruited during July 2020–
May 2021. Thyroid-stimulating hormone (TSH), free thyroxine (fT4) and free triiodothyronine (fT3) were measured on 
admission. Multivariable logistic regression analysis was performed to identify independent determinants of abnormal TFTs. 
ThyroCOVID was developed based on a clinical model with the lowest Akaike information criteria. 
 

Results: 546 COVID-19 patients were recruited (median age 50 years, 45.4% men, 72.9% mild disease on admission). 84 patients 
(15.4%) had abnormal TFTs on admission. Patients with abnormal TFTs were more likely to be older, have more comorbidities, 
symptomatic, have worse COVID-19 severity, higher SARS-CoV-2 viral loads and more adverse profile of acute phase reactants, 
haematological and biochemical parameters. ThyroCOVID consisted of five parameters: symptoms (malaise), comorbidities 
(ischaemic heart disease/congestive heart failure) and laboratory parameters (lymphocyte count, C-reactive protein, and SARS-
CoV-2 cycle threshold values). It was able to identify abnormal TFT on admission with an AUROC of 0.73 (95% CI 0.67 – 0.79). 
The optimal cut-off of 0.15 had a sensitivity of 75.0%, specificity of 65.2%, negative predictive value of 93.5% and positive 
predictive value of 28.1% in identifying abnormal TFTs on admission among COVID-19 patients. 
 

Conclusion: ThyroCOVID, a prediction score to identify COVID-19 patients at risk of having abnormal TFT on admission, was 
developed based on a cohort of predominantly non-severe COVID-19 patients. 
 

26.  
 

Impact of renal function variability on long-term prognosis in ischemic stroke patients with atrial fibrillation 
 
X Wang¹, CF Sin2, KC Teo¹, YK Wong¹, R Liu¹, KK Lau¹  

¹Divison of Neurology, Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Pokfulam, Hong 
Kong 
2Department of Pathology, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
  

Introduction: Although renal dysfunction is associated with poor clinical outcomes in patients with stroke and atrial fibrillation 
(AF), the impact of renal function variability on long-term prognosis remains uncertain. We aimed to evaluate the associations of 
renal function variability with the risk of adverse clinical outcomes among patients with transient ischemic attack (TIA)/ischemic 
stroke and AF. 
 

Methods: Using a population-wide database, we retrospectively analysed all patients who were hospitalized to the public 
hospitals of Hong Kong with a diagnosis of TIA/acute ischemic stroke and AF from 2016-2020 and were followed-up until June 
2021. A greater renal function variability was expressed as 1 standard deviation (SD) increment in glomerular filtration rate (GFR) 
coefficient of variation. Clinical endpoints included stroke/systemic embolism, bleeding events [including intracerebral 
hemorrhage (ICH) and extracranial bleeding], major adverse cardiovascular events (MACE), and all-cause mortality. Competing 
risk regression and Cox proportional hazards regression models were used to assess the associations between renal function 
variability and the outcomes of interest. We further validated our results using a hospital-based registry with detailed adjudication 
of outcome events. 
 

Results: A total of 4,469 patients with TIA/ischemic stroke and AF were included in the final analysis (mean age 79±10 years, 
46% men). During a mean follow-up of 2.5±1.5 years, a greater GFR variability was associated with a higher risk for 
stroke/systemic embolism [subdistribution hazard ratio (SHR) 1.09; 95% confidence interval, 1.02-1.16], total bleeding (1.10, 
1.03-1.17), MACE (1.25, 1.18-1.32), and all-cause mortality (hazards ratio 1.48, 1.43-1.53) after adjusting for confounding 
factors. Among patients prescribed with NOACs, a greater GFR variability was also significantly associated with ICH (1.32, 
1.07-1.62). Among patients prescribed with warfarin at discharge, greater eGFR variability was only statistically significantly 
associated with MACE (SHR, 1.31, 95% CI, 1.15-1.49;) and all cause-mortality (HR, 1.63, 95% CI, 1.48- 1.81). Similar findings 
were noted in the hospital-based registry. 
 

Conclusion: Visit-to-visit renal function variability is independently associated with worse long-term clinical outcomes among 
TIA/ischemic stroke patients with a history of AF. 
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A machine learning algorithm integrating baseline proteomic signatures predicts exercise responsiveness in 
overweight individuals with prediabetes 
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Introduction: Exercise training (ET) substantially improves the metabolic profile of patients with obesity and/or type 2 diabetes mellitus 
(T2DM). However, the molecular mechanisms that are responsible for the benefits of exercise have not yet been systematically investigated 
in individuals with impaired glucose homeostasis. 
 

Methods: We performed longitudinal proteomics of 688 inflammatory and metabolic biomarkers (Olink Proteomics AB, Uppsala, 
Sweden) in serum samples from well-characterized medication-naïve overweight and obese Chinese men with prediabetes (n = 36, 24-
62 years old), before and 4 and 12 weeks after a supervised 12-week high intensity ET intervention. Individuals were further classified into 
responders (n = 28) and non-responders (n = 8), depending on whether they could demonstrate or not a decrease of insulin resistance (i.e., 
HOMA-IR). 
 

Results: Proteomic profiling revealed hundreds of exercise-responsive factors and signaling pathways modulated by 12-week high-intensity 
interval exercise training, including regulators of metabolism, cardiovascular system, inflammation and apoptosis. Notably, gut immunity-
related proteins were strongly associated with metabolic adaptations to exercise. Exercise-induced changes in trefoil factor 2 (TFF2) were 
associated with changes in insulin resistance and fasting insulin, whereas baseline levels of the pancreatic secretory granule membrane 
major glycoprotein GP2 were related to changes in fasting glucose and glucose tolerance. A hybrid set of 23 proteins including TFF2 were 
differentially altered in exercise responders and non-responders. Furthermore, an algorithm integrating baseline proteomic signatures 
accurately predicted individualized metabolic responsiveness to exercise training. 
 

Conclusion: The present study provides a detailed proteomic map of serum proteins in response to ET including potential transducers of 
the metabolic benefits of exercise. These findings, together with the recognition of a baseline proteomic signature that predicts individualized 
metabolic responsiveness to ET, may facilitate the clinical implementation of personalized exercise interventions for diabetes prevention. 
 

Acknowledgement: This work was supported by the General Research Fund (17127518) and Area of Excellence (AOE/M/707-18) from 
the Research Grant Council of Hong Kong as well as the National Natural Science Foundation of China (82070860). 
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Unsupervised clustering of obese individuals with metabolic associated fatty liver disease (MAFLD) reveals 
three distinct sex-specific phenotypes  
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Introduction: Fatty liver associated with metabolic dysfunction is an emerging disease affecting a quarter of the global population and yet, 
it has no approved drug therapy. The concept of MAFLD was proposed by an expert panel in 2020 which allows subphenotyping of the 
disease to accelerate the translation of research into new treatments. This study aimed to construct the phenotypic clusters of MAFLD using 
clinical parameters and investigate the underlying mechanisms and etiology triggering different MAFLD phenotypes. 
 

Methods: Demographic, clinical, laboratory data, and liver biopsies were obtained from 509 obese Chinese subjects with MAFLD. An 
unsupervised hierarchical clustering of principal component (HCPC) approach was performed to construct phenotypic clusters of MAFLD. 
Proteomics biomarkers in the serum samples were measured using antibody-based technology (OLINK) and enriched pathways were 
identified for each cluster. A decision tree model was established for cluster classification and further validated with an external cohort. 
 

Results: Three robust phenotypes were constructed: (1) Benign Phenotype, (2) Inflammation Phenotype with high level of C-reactive 
protein (CRP), (3) Diabetes Phenotype with high level of fasting glucose in female and male subjects, respectively. The level of CRP, fasting 
glucose, and apolipoprotein B were further validated as diagnostic markers for phenotype classification. Histological assessment showed 
that Female Diabetes Phenotype had higher risk of liver ballooning and fibrosis whereas Male Inflammation Phenotype had higher level of 
steatosis. At pathway level, B cell receptor signaling pathway was significantly enriched in Inflammation Phenotype while Calcium 
signaling pathway and Renin-angiotensin system were highlighted in Diabetes Phenotype. 
 

Conclusion: We demonstrated that patients with MAFLD can be classified into three major subphenotypes with distinct diagnosis criteria 
and pathophysiological features for females and males. Differences in clinical characteristics, histological assessment, proteomic biomarkers 
and functional mechanisms among subphenotypes were observed, suggesting potential strategies for precision medicine based on the 
subphenotypes. 
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A prospective follow-up on thyroid function, thyroid autoimmunity and long COVID among 250 COVID-19 survivors 
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Introduction: Data on the longer-term effect of COVID-19 on the thyroid are limited. We carried out a prospective follow-up 
study of COVID-19 survivors with the primary objective of delineating the evolution of thyroid function and autoimmunity. 
Secondary objectives were to further evaluate the effect of interferon beta-1b treatment on the thyroid, and to assess the role of 
thyroid function and autoimmunity in long COVID. 
 

Methods: We included COVID-19 survivors managed in a major COVID-19 centre between July 2020 and May 2021 who were 
reassessed three and/or six months after acute COVID-19. Thyroid function tests (TFTs) and anti-thyroid antibody titres were 
measured at acute COVID-19, 3-month and 6-month. 
 

Results: 250 COVID-19 survivors were included (mean age 52.7 years, 50.4% men). Persistent thyroid function abnormalities 
were more likely in those with abnormal TFTs in acute COVID-19 (p<0.001). Among 51 patients with abnormal TFTs in acute 
COVID-19, 82.4% resolved upon follow-up. Of 199 patients with normal TFTs in acute COVID-19, only 4.5% had incident 
abnormal TFTs, more likely in interferon-treated patients (p=0.044) and none clinically overt. Among 129 patients with complete 
6-month follow-up for anti-thyroid antibody titres, there was no significant change overall, except for modest increase in anti-
thyroid antibody titres among the 84 interferon-treated patients (p<0.05 at both 3 months and 6 months). Long COVID occurred 
in 19.5% and 10.4% at 3 and 6 months respectively, where TFTs and anti-thyroid antibody titres were not predictive of its 
occurrence. 
 

Conclusion: Most abnormal TFTs in acute COVID-19 resolved upon 6-month follow-up, with no significant incident thyroid 
dysfunction seen among COVID-19 survivors. SARS-CoV-2 infection did not lead to a change in thyroid autoimmunity, while 
interferon beta-1b treatment was associated with a modest increase in anti-thyroid antibody titres. Thyroid function and anti-
thyroid antibodies did not play a significant role in long COVID. Our results suggest routine thyroid function measurements are 
unnecessary among COVID-19 survivors except for those with initial thyroid function abnormalities in acute COVID-19 and 
those treated with interferon beta-1b. 
 

30.  
   

Beta-2 microglobulin is a novel biomarker for stroke risk in the Chinese population 
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Introduction:  Beta-2 microglobulin (B2M) is known as a renal biomarker. Studies have observed significant associations of 
B2M with inflammation and cardiovascular diseases but its role in stroke is still unclear. We aim to study the relationship between 
B2M and stroke risk in a Chinese population. 
 

Method: The Shenzhen-Hong Kong United Network on Cardiovascular Disease is a population-based survey that began in 
December 2020. Stroke risk groups were classified as low-risk, middle-risk and high-risk group according to the China National 
Stroke Screening Survey criteria. B2M level was measured in serum samples using an immunoturbidimetric assay. 
 

Results: 1060 Participants (mean age 45.4 ± 10.8 years, 46% male) were included in the present study. Serum B2M level was 
significantly associated with age, sex, body mass index, hypertension, smoking, alcohol consumption, hyperlipidaemia and 
diabetes. In low-risk, middle-risk and high-risk group, mean serum B2M levels were 2.28 ± 0.50 mg/L, 2.52 ± 0.56 mg/L and 
2.53 ± 0.71 mg/L (P<0.001) respectively. Ordinal regression analysis suggested that there was a significant association of serum 
B2M level with stroke risk in the overall population (B=0.726, P<0.001), even after the adjustment for age. In subgroup analysis, 
serum B2M level was associated with stroke risk in men (B=0.289, P=0.049) and women (B=0.928, P<0.001). After adjusting 
for age, the association still existed in women but not in men. 
 
Conclusion: Serum B2M level is significantly associated with stroke risk, allowing clinicians to use it as a novel biomarker in 
the assessment of stroke risk. 
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Inherent defects in mitochondrial bioenergetics of LRRK2R1441G knock-in mutant mouse embryonic fibroblast are associated 
with impaired cytosolic calcium surge under mitochondrial stress induced by uncoupling agent FCCP 
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Introduction: LRRK2 mutations are the most prevalent genetic risk factors of familial Parkinson’s disease (PD) that have been implicated in various 
pathways affected in pathogenesis of PD, including mitochondrial dysfunction. Mitochondrial dysfunction is one of key underlying disease 
phenotypes known to be driving PD pathogenesis, which can ultimately lead to neuronal death. The implications of LRRK2 mutations on 
mitochondrial dysfunction and downstream cellular signalling pathways are yet to be uncovered. Here we show that mouse embryonic fibroblasts 
carrying knock-in LRRK2R1441G mutation exhibits altered mitochondrial bioenergetics and poorer mitochondrial quality which may predispose them 
to impaired calcium response when under mitochondrial stress induced by mitochondrial uncoupler, FCCP. Perturbed calcium signalling can further 
lead to impairment in various cellular pathways affected in PD, forming a vicious cycle. 
 
Methods: Parameters representing mitochondrial health were measured in wildtype (WT) and mutant LRRK2R1441G knock-in (KI) mouse embryonic 
fibroblasts (MEF). Total cellular ATP level and ATP/ADP ratio was measured using bioluminescent assays. Mitochondrial membrane potential 
(MMP) was measured using TMRM fluorescent dye. Mitochondrial oxidative stress level was measured using MitoSOX fluorescent dye. 
Mitochondrial structures were visualized using electron microscope. Mitochondrial uncoupler FCCP was used to induce mitochondrial-specific stress 
to the MEF. Changes in cytosolic calcium level following FCCP treatment were measured using real-time imaging of Cal-520 fluorescence intensity. 
MEF were treated with FCCP and harvested for western blotting of CaMKII/MEK/ERK pathway as downstream targets responding to calcium signalling. 
 
Results: Mutant KI MEF displayed altered mitochondrial bioenergetics, including lower ATP/ADP ratio, reduced cellular ATP level and greater 
MMP depolarization, increased mitochondrial oxidative stress level and disrupted inner structure of mitochondria. Under stress by FCCP which 
induces mitochondrial depolarization, WT MEF responded with rapid surge of cytosolic calcium and activation of CaMKII, MEK and ERK, which 
were otherwise completely absent in KI MEF. ATP/ADP ratio in WT MEF after FCCP treatment which initially dropped but restored to near basal, 
remained reduced without being restored in KI MEF. 
 
Conclusion: Our study shows that LRRK2R1441G KI MEF exhibit inherent defects in mitochondrial bioenergetics that are associated with impaired 
calcium response under mitochondria-specific stress by FCCP. Mitochondrial dysfunction and altered calcium homeostasis may further affect cellular 
stress response pathways, predisposing them to PD pathogenesis. 
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Obesity at a young age increases the risk for metabolic steatohepatitis and significant fibrosis 
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Introduction: Despite a surge in the prevalence of fatty liver disease related to metabolic dysfunction in young adults, little is known about the 
epidemiological and histological features of the disease in this group. We assess the histological and clinical characteristics of fatty liver disease and 
investigate the impacts of metabolic factors on its histopathology in young morbidly obese ethnic Chinese. 
 
Methods: 1207 obese individuals undergoing bariatric surgery were accessed for eligibility. Clinical history, anthropometric and biochemical 
profiles were collected, and liver biopsies were examined in a blinded fashion by three independent pathologists. 
 
Results: Of 822 subjects with qualifying liver biopsies finally included (median age 31, 44.5% male, median body mass index 37.8 kg/m2), the 
prevalence of normal liver, fatty liver disease, simple steatosis, steatohepatitis and significant fibrosis was 12.2% (n=100), 82.9% (n=590), 10.1% 
(n=83), 23.7% (n=195) and 20% (n=164), respectively. Among patients with fatty liver, 142 displayed fibrosis without ballooning or 
inflammation; among those without steatosis, 41 had at least one histological abnormality. Higher degree of obesity and dysglycemia were 
associated with higher prevalence of steatohepatitis. Compared to those with normal liver, patients with 5-33% of fat within hepatocytes (n=353) 
exhibited greater degree of liver injury and worse capacity for glucose handling. Though metabolic comorbidities accumulated with age, subjects 
younger than 31 years had a higher prevalence of steatohepatitis and significant fibrosis compared to their older counterparts. 
 
Conclusion: The histological spectrum of fatty liver disease in obese young adults is highly heterogeneous. Obesity at a young age increases the risk of 
steatohepatitis and liver injury. Even mild steatosis requires intensive intervention to mitigate the long-term consequences of fatty liver disease. 
 
Acknowledgement: This project was supported by Hong Kong Health and Medical Research Fund (07182726), Hong Kong Research Grants 
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Predicting non-remission of Graves' hyperthyroidism in Hong Kong Chinese patients treated with antithyroid drug: 
a retrospective cohort study 
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Introduction: Antithyroid drugs (ATD) are the first-line treatment of Graves’ disease (GD), but the high recurrence rate of 50% after a 
standard course is the major drawback. Accurate prediction of non-remission risk helps clinicians to decide on the optimal treatment strategy. 
Prediction models were proposed and validated in recent years. However, no prediction model is available in the Chinese population. 
 
Methods: Patients with newly diagnosed GD were identified. Pre-treatment characteristics were collected and retrospectively analysed. 
Remission was defined as maintaining euthyroidism at 12 months post-ATD withdrawal. Non-remission was defined as recurrence of 
hyperthyroidism within 12 months after ATD withdrawal, or persistent hyperthyroidism despite at least 12 months of ATD treatment. 
After univariable and multivariable stepwise regression analyses of potential predictors, a composite risk score to predict non-remission 
was constructed. 
 
Results: Among the 159 patients analysed, 88 patients (55%) remained in remission, 71 patients (45%) had non-remission due to recurrence 
within 12 months after ATD withdrawal (31/159, 20%) or persistent hyperthyroidism despite at least 12 months of ATD (40/159, 25%). In 
the univariable analyses, younger age, presence of Graves’ orbitopathy (GO), higher free thyroxine (fT4) level and higher thyroid 
stimulating hormone receptor antibody (TRAb) titre, as well as lower anti-thyroid peroxidase (anti-TPO) / anti-thyroglobulin (anti-TG) 
titres were associated with non-remission. In the multivariable stepwise regression analyses, presence of GO, TRAb and anti-TPO were 
independently associated with non-remission. However, as the prevalence of GO in our study was much lower than those reported in recent 
prospective studies [8% vs 17%], under-reporting or under-diagnosis of GO was suspected. Multivariable stepwise regression analysis was 
repeated excluding GO. Both TRAb and anti-TPO levels were independently associated with non-remission in a model which also included 
age at diagnosis. Graves’ non-remission Prediction Score (GPS), which included these 3 parameters was constructed. The area under the 
curve of GPS was 0.771. GPS stratified patients into low, moderate and high risk of non-remission, with respective non-remission rates of 
15%, 45% and 75%. Drug withdrawal after a standard course is reasonable for low-risk patients. As for high-risk patients, prolonged course 
of ATD or definitive therapies should be offered. 
 
Conclusion: We proposed the first composite risk score GPS, which comprised 3 simple and objective pre-treatment parameters (age, 
TRAb and anti-TPO), to predict non-remission of GD in Hong Kong Chinese. The score has good performance. Further validation is 
recommended to confirm its prognostic role in GD management. 
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Differential efficacy of combined GITR co-stimulation with PD-1 blockade in preclinical non-small cell lung cancer models 
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Introduction: Lung cancer remains as the most lethal cancer disease in Hong Kong. Although blockade of inhibitory immune 
checkpoints achieved remarkable clinical outcomes, continuous efforts are being made to explore novel therapeutic strategies. We have 
previously found that anti-programmed cell death protein 1 (anti-PD-1) induced systemic and intra-tumoral upregulation of an 
immunoregulatory molecule, glucocorticoid-induced tumor necrosis factor receptor-related protein (GITR) in a subcutaneous murine 
lung cancer model. The anti-cancer effect of combined PD-1 blockade and agonistic anti-GITR warrants further investigation. 
 
Methods: Lewis lung carcinoma cells were inoculated subcutaneously on the flank or orthotopically on the left lung of C57BL/6J 
mice. Anti-PD-1 or anti-GITR alone, or in combination were administered at day 7 post-inoculation for two weeks. Tumor growth 
was measured by digital caliper or microCT in the subcutaneous and orthotopic model respectively. Mice under all treatments 
were sacrificed when the control group reached humane endpoint. Tumor and spleen tissues were harvested and expression of 
regulatory markers among immune cells were analyzed by flow cytometry. 
 
Results: In the subcutaneous model, anti-cancer effect was evident in anti-GITR and anti-PD-1 combination therapy. Synergistic 
effect was mostly derived from increased tumor-infiltrating T lymphocytes and systemically rescued T cell population in tumor-
bearing mice. Combination therapy also reduced frequencies of CD25+GITRhi T cells in the tumor microenvironment. 
Interestingly, induction of PD-1 by the single arm anti-GITR was abolished in the combination-treated mice. However, in the 
orthotopic model, no obvious tumor suppression was observed by the time of sacrifice. Increased frequencies of cytotoxic T 
lymphocytes were only observed in the non-tumor-bearing right lung and the periphery. Mixed responses of PD-L1 and GITR 
induction to either anti-GITR or anti-PD-1 lead to an overall non-significant difference in the combination arm. 
 
Conclusion: The differential results obtained from the subcutaneous and orthotopic preclinical models mirror the moderate 
efficacy of anti-GITR combined with anti-PD-1 in human phase I clinical trials albeit the impressive results reported in other 
preclinical studies. Our data provides insights for future research directions on combined immunotherapy in NSCLC, emphasizing 
the potential interactions between T lymphocytes and the tumor microenvironment in the pulmonary niche. 
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Role of neutrophil extracellular traps in diabetic kidney disease – data from integration of bulk RNA sequencing 
and single-nucleus RNA sequencing analyses 
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Introduction: Neutrophil extracellular traps (NETs) is an important immune response against infections that is implicated in 
various immune-mediated conditions. Growing evidence shows that inflammation has key pathogenic contributions in diabetic 
kidney disease (DKD) but the role of NETs remains unclear. 
 

Methods: We evaluated the differentially expressed genes (DEGs) of NETs in human DKD using the bulk RNA sequencing 
datasets of kidney biopsy from DKD patients (GSE30528 and GSE30529). The candidate genes were further selected based on 
the machine learning algorithms (LASSO and SVM-RFE). The single-nucleus RNA sequencing (GSE195460 and GSE131882) 
and DKD bulk RNA sequencing (GSE30122) were used to validate the results. Receiver Operating Characteristics (ROC) curve 
were constructed to assess the diagnostic performance of the identified genes for DKD. Candidate drugs were further screened 
from the DSigDB database. 
 

Results: Three characteristic genes (ITGAM, ITGB2 and TLR7) were selected using machine learning approach, which were all 
upregulated in human DKD glomerular and tubulointerstitial portion compared to healthy controls (all P <0.05). Single-cell 
analysis further demonstrated that ITGAM, ITGB2 and TLR7 were mainly overexpressed in leucocytes. ITGAM, ITGB2 and 
TLR7 expression in tubulointerstitial compartment also showed good diagnostic performance for DKD (ROC AUC 0.983, 0.975 
and 0.958 respectively). Candidate drugs that target ITGAM, ITGB2 or TLR7 genes in DKD include ropivacaine, lidocaine and 
sulfasalazine. 
 

Conclusion: ITGAM, ITGB2 and TLR7 may serve as biomarkers for DKD and drugs that target these genes may have therapeutic 
potential for DKD. 
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Introduction: Patients with systemic lupus erythematosus (SLE) are at an increased risk of developing lupus nephritis (LN), 
which results in high morbidity and mortality. There is preliminary data showing the efficacy of low dose of Arsenic Trioxide 
(ATO) in reducing renal flares amongst LN patients, but the underlying mechanisms for such benefit remains unclear. 
 

Methods: We performed bioinformatic analysis and network pharmacology to elucidate the potential targets from differentially 
expressed genes (DEGs) of human SLE and LN peripheral blood mononuclear cells (PBMCs) datasets and pharmacological 
databases. The relationship between the potential targets and immune cells was further analyzed. 
 

Results: Twelve intersection genes of DEGs in SLE, predicting targets of ATO and immune related genes were identified. KEGG 
pathway analysis suggested that the mechanisms of ATO in SLE were associated with IL-17 signalling pathway (p =1.67E-18), 
TNF signalling pathway (p =5.77E-11) and NOD-like receptor signalling pathway (p =1.93E-09). Ten types of immune cells 
showed significant difference with intersection genes expression in SLE using ssGSEA approach. MMP9 was the most 
significantly associated with immune cells and showed positive correlations with macrophages and neutrophils. A significant 
TF-MMP9-miRNA regulatory network was constructed using cytoscape software. Pilot data from our in vitro studies suggested 
that ATO might downregulate MMP9 expression in PBMCs obtained from LN patients during disease remission (n=3). 
 

Conclusion: ATO interacts with immune cells in LN patients via different inflammatory pathways and may downregulate MMP9 
expression in PBMCs. 
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Transient receptor potential vanilloid type 2 (TRPV2) as Therapeutic Target in Hypertrophic Cardiomyopathy in Myh7 mutants 
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Introduction: It is well-known that mutations in myosin heavy chain (Myh7) can lead to hypertrophic obstructive cardiomyopathy 
(HOCM). These mutations impair structural organization and calcium binding of cardiac myofilaments. In a previous study of whole exome 
sequencing of HOCM mutants, there was a significant elevated transient receptor potential vanilloid type 2 (TRPV2) in Myh7 mutated cell 
lines (Myh7A355T/WT and Myh7G768R/WT). We hypothesize the hyperactivation of the stretch-responsive TRPV2, caused by the overstretched 
myofilament hypersensitive to calcium binding, contribute to the HOCM phenotype in Myh7 mutants. 
 
Methods: To better understand the casual link between sarcomeric dysfunction, stretch-responsive receptor, and the presentation 
of HOCM, patient-specific iPSC-derived cardiomyocyte (iPSC-CM) models were used. HCM patients carrying mutations located 
at different domains (i.e. myosin motor domain, coiled-coil domain, SH3-like domain, IQ domain) of the beta-myosin heavy 
chain (Myh7) were recruited. The phenotype of the iPSC-CM developed from patients can be characterized by the expression 
level of hypertrophic genes (i.e., NPPA, NPPB, GATA4) via quantitative PCR and examination of myofilament arrangements 
via confocal microscopy. Treatments of calcium desensitizer blebbistatin and sensitizer levosimendan could be used to prove the 
stress-related relationship of TRPV2 and abnormal calcium homeostasis in HOCM iPSC-CM through EC coupling experiments. 
 
Results: iPSC-CM developed from patients showing HOCM phenotype will be further used in drug screening for other desensitizing 
compounds which can alleviate HOCM. Treatment of TRPV2 and CAMK blocker in HOCM iPSC-CM will also be used to test its 
effect on restoring diastolic calcium homeostasis and diastolic function and reveal their role in Myh7-mutated HOCM. 
 
Conclusion: This result indicates TRPV2 can serve as an alternative treatment target in HOCM with myofilament mutations. 
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Metabolomic and lipidomic alteration in the progression of Non-alcoholic fatty liver disease (NAFLD) in obese Chinese 
population revealed by untargeted omics approaches 
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Introduction: The abnormalities of metabolites and lipids may contribute to the occurrence and progression of NAFLD directly 
or indirectly. This study aimed to investigate the metabolic alteration at different NAFLD stages and evaluate the potential 
biomarkers to develop a non-invasive criterion for diagnosis of NAFLD. 
 
Methods: Serum samples and liver biopsies were obtained from 250 obese Chinese subjects undergoing bariatric surgery. The 
histological severity of NAFLD was evaluated by three independent pathologists in a blinded manner. Untargeted metabolomic 
and lipidomic profiling were performed using Liquid chromatography-mass spectrometry (LC-MS). Significantly altered 
metabolites and lipids from normal to simple steatosis (SS) and SS to non-alcoholic steatohepatitis (NASH) were identified after 
adjustment of age, sex, body mass index (BMI), and insulin. Pathway enrichment analysis were performed for each stage. 
Important features for predicting NAFLD progression were selected by partial least squares discriminant analysis (PLS-DA) and 
random forest was used for model construction. 
 
Results: A total of 263 metabolites and 550 lipids species were detected. From normal to SS, 12 phosphatidylcholines (PCs), 7 
phosphatidylethanolamines (PEs), 7 sphingomyelins (SMs) and 3 metabolites were enriched in normal, while 6 PCs, 6 
phosphatidylglycerols (PGs), 22 triacylglycerols (TGs) and 2 metabolites were enriched in SS. From SS to NASH, 4 lipids species 
(PC, PE, PG and SM) and 7 metabolites were enriched in SS, while 5 phosphatidylserines (PSs), 3 PGs, 3 PEs and 18 metabolites 
were enriched in NASH. Pathway enrichment analysis revealed that glycerophospholipids (GPLs) metabolism was upregulated 
in SS compared to normal and NASH. Furthermore, the biosynthesis of valine, leucine, and isoleucine was upregulated in the 
overall progression of NAFLD. For predicting the progression from normal to SS and SS to NASH, 16 and 13 important features 
were selected to construct the model with an area under the receiver operating characteristics cu  rve (AUROC) of 0.87 and 0.81, 
respectively. Notably, TG(16:0/16:0/18:2), PC(24:0/0:0), and PC(P-18:0/18:1) were identified as the key features for classifying 
SS from normal, whereas PC(20:2/20:1), PG(14:0/7:0), and citrate were the key identifiers for distinguishing NASH from SS. 
  
Conclusion:  The alteration of metabolite and lipid species may upregulate the pathways related to insulin signaling and glucose 
regulation, which could further contribute to the pathogenesis and progression of NAFLD. The levels of metabolite and lipid 
species could help predict the stages of NAFLD from normal to SS and from SS to NASH. 
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The effect of RN-1734 on LMNA-related DCM patient specific iPSC-CMs 
 
XY Wu, YK Lee, HF Tse 
Department of Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
 

Introduction: Familial Dilated Cardiomyopathy (DCM) with left ventricular dilation, systolic dysfunction, and impaired function 
of both ventricles are mainly caused by Lamin A/C mutation. LMNA-related DCM is relatively 6% of all DCM cases with poor 
prognosis and high mortality. The stretch-related transient receptor potential vanilloid-4 (Trpv4) non-selective cation channel has 
recently been shown to alter cardiomyocyte Ca2+ overload that may contribute to cardiac senescence. We aimed to investigate the 
effect of RN-1734, a Trpv4 inhibitor on cardiac senescence. 
 

Methods: In this study, we established a patient-specific induced pluripotent stem cells (hiPSC)-derived cardiomyocytes (CMs) 
platform for modelling of familial dilated cardiomyopathy. To investigate the potential effect on trpv4, the cells presenting 
LMNA-related DCM were treated by RN1734. In current study, our DCM proband in current study is documented with a 
heterzygous nonsense mutations in the 225th residue, resulting in a R225X mutant. The isogenic homogenous mutant 
(R225X/R225X) and wild-type control (WT/WT) were also generated. Those iPSCs were then differentiated into cardiomyocytes 
to evaluate RN-1734 on apoptosis in cardiomyocytes and nucleus, lamin A/C protein, transcriptome and chromatin expression 
among WT/WT, R225X/WT and R225X/R225X under mechanical stretch resembling cardiac stress. 
 

Results: There decreased proportion of apoptotic cells in mechanical stress on hiPSC-CMR225X/WT and hiPSC-CMWT/WT showed 
that RN could rescue the cell from senescence and premature cardiac cell death. Phenotypic aging characteristic was improved 
by RN with less nuclear morphology abnormality and beta-gal activity. 
 

Conclusion: We concluded the premature aging phenotype of cardiac laminopathy might be mediated through Trpv4 activation. 
The results showed higher expression level of Trpv4 and senescence phenotypes in hiPSC-CMR225X/WT. The actin-binding Trpv4 
might play a role in mechanical coupling by interaction with nuclear Lamin. The actin arrangement and its relationship with 
Trpv4 are still under investigation. 
 

Acknowledgement: SCY Heart Foundation (2019-2020), HMRF (project number: 06171686) 
 

40.  
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Introduction: Current treatments for acute myeloid leukaemia (AML) entail intensive chemotherapy and allogeneic 
hematopoietic cell transplantation. The approach has reached an impasse and only 40% of patients can achieve long term cure. 
Novel therapeutic strategies are much needed. We examined the effects of Polo-like kinase 4 (PLK4), the master regulator of 
centriole duplication, on AML and reported a hitherto undescribed effects of PLK4 inhibition on epigenetic regulation of 
leukaemogenesis. 
 

Methods: Differential gene expression (DEG) induced by PLK4 inhibitor CFI-400945 was examined in AML cell line (KO52). 
To circumvent the confounding effects of PLK4 inhibition on ploidy, leukemia cells were purified based on the ploidy status (2N, 
4N and polyploidy) before RNA-Seq. Molecular and cellular effects of CFI-400945 were subsequently investigated. 
 

Results: A total of 937 and 564 DEG were identified when 2N and 4N cells in CFI-400945 treated cells and vehicle controls 
were compared. Gene set enrichment analysis (GSEA) showed that genes associated with histone methylation, including 
H3K27me3 and polycomb repressive complex 2 (PRC2 complex), were negatively enriched upon CFI-400945 treatment. DEG 
were significantly correlated with those genes perturbed by protein arginine methyltransferase 5 (PRMT5) inhibition. CFI-400945 
increased global H3K27me3 expression in both 2N and 4N populations. PLK4 was found to bind with PRMT5 as shown by 
chromatin immunoprecipitation and its inhibition significantly suppressed PRMT5 phosphorylation. PRMT5 inhibition induced 
global increases in O-GlcNAcylation and protein expression of EZH2, a subunit of PRC2, and the responses were reduced by O-
linked N-acetylglucosamine (GlcNAc) transferase (OGT) inhibitor (OGTi). Inhibition of OGT and PRC2 by OGTi and 
A395/EED226 ameliorated the down-regulation of genes caused by PLK4 inhibition and modulated the increase in H3K27me3 
as well as DNA damage and apoptosis induced by PLK4 or PRMT5 inhibition. 
 

Conclusion: The observations supported a novel PLK4/PRMT5/EZH2/H3K27me3 axis that might account for the anti-leukemic 
effects of PLK4 inhibition and provided the mechanistic basis to investigate its therapeutic value in different AML subtypes. 
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Introduction: Bioactive lipids are involved in insulin secretion and sensitivity, thereby contributing to the pathophysiology 
of type 2 diabetes. The major objective of the current study was to identify novel lipid species associated with incident type 2 
diabetes in a nested case-control study within a long-term prospective population-based cohort in Chinese. 
 

Methods: Plasma samples from 196 incident type 2 diabetes cases and 196 age- and gender-matched non-type 2 diabetes 
controls (median follow-up of ~16 years) were first analysed using untargeted lipidomics. Boruta analysis was used to select 
potential predictive lipid species, which were then carried forward for verification by targeted lipidomics. Multiple conditional 
logistic regression analysis was employed to assess the associations between these lipid species and incident type 2 diabetes . 
The glucose-stimulated insulin secretion analysis (GSIS) was used to investigate the effects of novel lipid species on insulin 
secretion in mouse islets. 
 

Results: Sixteen lipid species were selected from the Boruta analysis. Four triacylglycerols and one diacylglycerol, including 
the novel triacylglycerol 12:0_18:2_22:6 and diacylglycerol 18:2_22:6, were independently associated with increased type 2 
diabetes risk, whereas four lyso-phosphatidylcholines (LPCs), such as the novel LPC O-16:0 and O-18:0, were independently 
associated with decreased type 2 diabetes risk after adjustment for the conventional clinical risk factors, including body mass 
index, triglyceride/high-density lipoprotein ratio and homeostatic model assessment for insulin resistance. The addition of 
lipid species to the clinical prediction model achieved a 5.2% improvement in the area under the receiver operating 
characteristics curve (AUROC) (p =0.002). The improvement was further confirmed by both continuous net reclassification 
index (cNRI) (44.9%, [95% CI 25.8% - 64.0%], p <0.001) and integrated discrimination index (IDI) (5.0% [95% CI 2.8% - 
7.2%], p <0.001). Additionally, a 1.9% improvement (p =0.027) in AUROC was achieved in the model further adjusted for 2 -
hour plasma glucose, which was also further confirmed by both cNRI (37.8%, [95% CI 18.5% - 57.0%], p <0.001) and IDI 
(2.8%, [95% CI 1.1% - 4.5%], p =0.001). LPC O-16:0 and O-18:0 induced insulin secretion in mouse islets in a dose-dependent 
manner. 
 

Conclusion: The prediction of type 2 diabetes was substantially improved beyond the traditional clinical model wi th the 
addition of lipid species. Reduced levels of LPC O-16:0 and O-18:0 may contribute to the development of type 2 diabetes via 
reduced insulin secretion. 
 

Acknowledgement: This work was supported by Hong Kong Research Grants Council Area of Excellence (AoE/M/707-18). 
 

42.  
   

Safety Profile of Non-Vitamin K Oral Anticoagulant (NOAC) with Concomitant Drug-Drug Interaction 
 
CK Wong1,#, YK Wong1,#, M Lin1, HF Tse1 
¹Cardiology Division, Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Queen Mary 
Hospital, Hong Kong 
#These authors contributed equally to this work 
 

Introduction: Non-vitamin K anticoagulants (NOAC) interact with a wide variety of medications. Real-world safety profile of 
NOAC used with concomitant drug-drug interaction is not well characterized. 
 

Methods: A territory-wide retrospective cohort study involving atrial fibrillation (AF) patients from Hong Kong was conducted 
to investigate the association between NOAC drug-drug interaction and clinical outcomes. 
 

Results: 12,664 AF patients (75.3 ± 10.7 years and 51.4% male) treated with NOAC between January 1, 2017 and December 31, 
2020, were included in the analysis. The total duration of follow up was 15,503 patient-years, including 7,523 patient-years for 
apixaban, 5,515 patient-years for dabigatran, and 2,465 patient-years for rivaroxaban. After adjusting for underlying 
cardiovascular comorbidities, hemorrhagic stroke risk was increased by concomitant use of amiodarone (adjusted relative risk 
(ARR) 2.62), antidepressants (ARR 2.55), and digoxin (ARR 1.73). Hospitalization for bleeding risk was increased by 
amiodarone (ARR 2.20), dronedarone (ARR 2.15), digoxin (ARR 1.77), non-steroidal anti-inflammatory drugs (ARR 1.63), 
diltiazem (ARR 1.44), and antidepressants (ARR 1.44). All-cause mortality was increased by amiodarone (ARR 3.71), verapamil 
(ARR 3.38), digoxin (ARR 2.12), diltiazem (ARR 1.72), clopidogrel (ARR 1.58), antidepressants (ARR 1.44), and aspirin (ARR 
1.35). 
 

Conclusion: NOAC with concomitant drug-drug interaction increases bleeding and mortality risk in real-world setting. 
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Introduction: Stroop Colour Word Test (SCWT) is a neuropsychiatric tool. It consists of a dot subtest (DS), a word subtest (WS) 
and a colour subtest (CS). There is a paucity of normative information on the SCWT performance among middle-aged Cantonese-
speaking Chinese adults. And the impacts of demographic factors, sleep quality, and stroke-related risk factors on SCWT 
performances are unknown. 
 

Methods: We included Cantonese-speaking Han Chinese aged 40-65 without neuropsychiatric and significant cardiovascular 
morbidities. All subjects finished SCWT and assessments on their stroke risk-related parameters. These included body mass index 
(BMI), waist-hip ratio (WHR), Global Pittsburgh Sleep Quality Index score (PSQI), blood pressure (BP), common carotid artery 
intima-media thickness (CCA IMT), presence of carotid plaque and brachial-ankle pulse wave velocity (baPWV). 
 

Results: 402 subjects (49.8% female, mean age 56.5, median education level >12 years) were included. A higher education level 
was associated with significantly better performance, as reflected by a shorter reaction time (WS Beta -1.37, p<0.001; CS Beta -
2.13, p<0.001), fewer errors (WS Spearman’s correlation -0.16, p<0.01; CS Spearman's correlation -0.17, p<0.001) and a lower 
Word/Dot interference index (Beta -0.04, p<0.01). An increased age was associated with a significantly longer reaction time (Beta 
0.21, p<0.01) and a higher number of errors made (Spearman's correlation 0.10, p<0.05) in CS. Female subjects made more errors 
in CS (Spearman's correlation 1.14, p<0.05), but performed equally well as males in other performance measures. A higher Global 
PSQI score is associated with a longer reaction time (Beta 0.2, p<0.05) in DS. Other stroke-related parameters did not demonstrate 
significant associations with the performance in SCWT. Normative data targeting middle-aged Cantonese-speaking Chinese 
adults were derived, and stratified by the associated demographic factors. 
 

Conclusion: Educational level, age, sex, and poor sleep quality in the recent month should be considered during the interpretation 
of SCWT performance. 
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Introduction: The link between adiposity and bone health is complex. The response of the skeleton to obesity depends on 
diversified factors, such as mechanical loading, location of adipose tissue, secreted cytokines, and bone sites. To date, it is still 
unclear whether obesity is associated with detrimental effects on the bone because of marked discrepancies in human and animal 
studies. In addition, the exact function of adipocytes and mechanisms underlying their impact on bone health are incompletely 
understood. 
 

Methods: We generated adipose tissue-specific murine double minute 2 (Adipo-MDM2) knockout (KO) mice with Cre/loxP 
system. They displayed gradual loss of peripheral adipocytes and bone marrow adipocytes (BMAs) until completely absence of 
adipocytes at 12-week-old Adipo-MDM2-KO mice when compared with their wild type (WT) littermates. Using this lipoatrophic 
mouse model, the effect of adipocytes on osteogenesis was further dissected. Bone histomorphometric measurements were 
analysed by micro-computed tomography (Micro-CT). Serum biomarkers for bone formation and resorption were performed 
using ELISA kits. Proteomics analysis of serum was also performed to identify potential factors in the regulation of osteogenesis. 
 

Results: Micro-CT analysis revealed that both cortical and trabecular bone parameters were comparable in the femur and tibia 
between 3-week-old Adipo-MDM2-KO mice and their WT littermates, whereas they were significantly increased in the femur of 
12-week-old Adipo-MDM2-KO mice. However, only modest changes of bone parameters were observed in the tibia of 12-week-
old Adipo-MDM2-KO mice. On the other hand, subcutaneous fat transplantation partially reversed the augmented trabecular 
bone in the 12-week-old Adipo-MDM2-KO mice, indicating presence of peripheral adipocytes influences bone mass. In addition, 
the absence of adipocytes in KO mice exhibited markedly lower serum levels of C-terminal telopeptides of type I collagen (CTX) 
(bone resorption marker) than WT mice, whereas the N-terminal propeptides of type I collagen (PINP) (bone formation marker) 
remained unaffected. 
 

Conclusion: Peripheral adipocytes enhance bone resorption in a skeletal site-dependent manner, which eventually leads to bone 
loss. Further studies are required to find out the underlying mechanism of how peripheral adipocytes promotes bone resorption. 
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Introduction: Exercise is an effective non-pharmacological strategy to alleviate diabetic cardiomyopathy (DCM) through poorly 
defined mechanisms. Fibroblast growth factor 21 (FGF21), a peptide hormone with pleiotropic benefits on cardiometabolic 
homeostasis, has been identified as an exercise-responsive factor. This study aims to investigate whether FGF21 signalling 
mediates the benefits of exercise on DCM, and if so, to elucidate the underlying mechanisms. 
 

Methods: The global FGF21 or cardiomyocyte-selective β-Klotho (the obligatory co-receptor for FGF21) KO mice and their 
wild-type (WT) littermates were subjected to high-fat diet feeding and injection of streptozotocin to induce DCM, followed by a 
6-week exercise intervention and assessment of cardiac functions. Cardiac mitochondrial structure and function were assessed by 
electron microscopy, enzymatic assays, and measurements of fatty acid oxidation and ATP production. Human induced 
pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) were used to investigate the receptor and postreceptor signalling 
pathways conferring the protective effects of FGF21 against toxic lipids-induced mitochondrial dysfunction. 
 

Results: Treadmill exercise markedly induced cardiac expression of β-Klotho and significantly attenuated diabetes-induced 
cardiac dysfunction in WT mice, accompanied by reduced mitochondrial damage and increased activities of mitochondrial 
enzymes in hearts. However, FGF21 deletion or cardiomyocyte-specific deletion of β-Klotho largely abrogated such 
cardioprotective benefits of exercise. Mechanistically, exercise enhanced the cardiac actions of FGF21 to induce the expression 
of the mitochondrial deacetylase sirtuin 3(SIRT3) via AMPK-evoked phosphorylation of FOXO3, thereby reversing diabetes-
induced hyperacetylation and functional impairments of a cluster of mitochondrial enzymes. FGF21 prevented toxic lipids-
induced mitochondrial dysfunction and oxidative stress via induction of the AMPK/FOXO3/SIRT3 signalling axis in hiPSC-
CMs. Adeno-associated virus-mediated restoration of cardiac SIRT3 expression was sufficient to restore the responsiveness of 
diabetic FGF21 KO mice to exercise in amelioration of mitochondrial dysfunction and DCM. 
 

Conclusion: The FGF21-SIRT3 axis mediates the protective effects of exercise against DCM by preserving mitochondrial 
integrity and represents a potential therapeutic target for DCM. 
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Introduction: Both depression and metabolic syndrome are implicated in cardiovascular disease development. We aimed to 
dissect the complex relations between depressive symptoms, antidepressant use, and constituent metabolic syndrome components 
in a representative population sample. 
 

Methods: Participants were included from the United States National Health and Nutrition Examination Survey 2005-March 
2020. Metabolic syndrome components were defined according to the National Cholesterol Education Program’s Adult Treatment 
Panel III criteria: hypertension, elevated triglycerides, reduced high-density lipoprotein cholesterol, central obesity, and elevated 
blood glucose. Depressive symptoms were assessed using the Patient Health Questionnaire-9 and classified as normal, mild, 
moderate, or severe. Logistic regression was used to evaluate the relationship between depression severity, antidepressant use, 
and individual metabolic syndrome components as well as their degree of clustering. 
 

Results: 15315 eligible participants aged 20 years and more were included. 82.9% of participants (equivalent to approximately 
165.7 million adults) had one or more metabolic syndrome components. Amongst them, 7.5% (equivalent to about 12.5 million 
adults) had moderate or severe depressive symptoms. Severe depression was associated with the number of metabolic syndrome 
components in a graded fashion. ORs for severe depression ranged from 2.08 [95%CI, 1.29-3.37] to 3.35 [95%CI, 1.57-7.14] for 
one to five clustered components. Moderate depression was associated with hypertension, central obesity, raised triglyceride, and 
elevated blood glucose (OR=1.37 [95%CI, 1.09-1.72], 1.82 [95%CI, 1.21-2.74], 1.63 [95%CI, 1.25-2.14], and 1.37 [95%CI, 1.05-
1.79], respectively). Antidepressant use was associated with hypertension (OR=1.40, 95%CI [1.14-1.72]), raised triglyceride 
(OR=1.43, 95%CI [1.17-1.74]), and the presence of five metabolic syndrome components (OR=1.74, 95%CI [1.13-2.68]) after 
adjusting for symptoms of depression. 
 

Conclusion: The severity of depressive symptoms and antidepressant use were associated with individual metabolic syndrome 
components and their graded clustering. Metabolic abnormalities in patients with depression need to be recognized and treated. 
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Introduction: In ischemia with non-obstructive coronary arteries (INOCA), coronary microvascular dysfunction (CMD) may play a key 
role in the development of heart failure (HF). Coronary angiography-derived index of microvascular resistance (caIMR) has been suggested 
as an alternative to wire-based index of microvascular resistance as an index of CMD. However, the significance of global CMD, reflected 
by the average of caIMR values obtained in the three coronary arteries, is not fully understood. We aimed to evaluate the association between 
global CMD, assessed by global-caIMR, and HF related outcomes (HFRO) in patients with INOCA. 
 

Methods: Patients with clinical myocardial ischemia and without 50% stenosis in any of the coronary arteries on coronary angiography 
were included. For every patient, the global-caIMR value was calculated by averaging caIMR values measured in the three major coronary 
arteries. Based on the threshold adopted from wire-based studies, patients were stratified into high-global-caIMR (global-caIMR 25U) 
and low-global-caIMR (global-caIMR<25U). The primary endpoint was HFRO, defined by a composite of HF related hospitalization and 
outpatient diuretic intensification. Fine-Gray model was used to adjust for death as a competing risk while performing the analyses. 
 

Results: Among 279 patients (mean age 63±11; 55% men), 92 (33%) had high global-caIMR ( 25U). Compared with the low-global-
caIMR group, more patients in the high global-caIMR group had chronic pulmonary disease (9.8% vs. 3.7%; P=0.041) and they had a 
higher haemoglobin level (14.1±1.5 vs. 13.7±1.5 g/dL; P=0.020). The rate of HFRO at 3 years was higher in the high-global-caIMR group 
compared to low-global-caIMR group (10.9% vs. 3.7%; P=0.019), even after multivariable adjustment with baseline diuretics use (adjusted 
hazard ratio [aHR], 3.08; 95% confidence interval [CI], 1.17-8.08; P=0.022). Each 1U increase in global-caIMR was also independently 
associated with an increased risk of HFRO at 3 years (aHR, 1.04; 95% CI, 1.00-1.07; P=0.033). 
 
Conclusion: Global CMD, reflected by increased global-caIMR, was associated with a higher risk of HFRO at 3 years in patients with 
INOCA. The result of this study identifies the relationship between INOCA, global CMD and HF, and provides clinical data that support 
the real-world application of caIMR. 
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Introduction: Short sleep duration is related to metabolic syndrome (MetS) in cross-sectional and longitudinal studies. However, few studies 
examine the association between the time at which a person sleeps at night (time to bed) and MetS. 
 
Methods: We used generalized additive models (GAMs) to assess the smooth relationship between MetS, time to bed, and sleep duration in 
2786 participants from the Shenzhen-Hong Kong United Network on Cardiovascular Disease (SHUN-CVD) population-based study. We 
included participants aged 19 to 96 who slept between 5 pm and 5 am to account for shift work. The 2009 International Diabetes Federation 
(IDF) criteria were used to define MetS. MetS z-score was calculated with sex-specific standard deviations. We included smoothing spline 
functions of both time to bed and sleep duration and adjusted for demographic and lifestyle factors, family history, and obstructive sleep apnea 
in the multivariate GAM model. EDF values closer to 1 reflected linearity while EDF values greater than 2 reflected a curve relationship. 
 
Results: 21.9% of participants had MetS. In univariate GAM, there were significant “U-shaped” associations between time to bed and MetS 
(EDF = 3.80, p = 7.18x10-6), between sleep duration and MetS (EDF = 3.55, p = .000346), between MetS z-score and time to bed (EDF = 
3.76, p < 2x10-16) and between MetS z-score and sleep duration (EDF = 2.66, p = .00474). Earlier and later times to bed were significantly 
associated with higher odds of MetS (EDF = 2.76, p = .00601) and higher MetS z-score in multivariate GAM (EDF = 2.92, p = .00721). 
The lowest odds of MetS were observed in people sleeping from 10 pm to 11:30 pm. Participants who slept at 7:30 pm and 2:30 am had an 
odds ratio of 1.57 (95% CI 0.92-2.69) and 3.11 (95% CI 1.79-5.40) for MetS respectively when compared with people sleeping at 10:30 
pm. The lowest mean MetS z-score was observed in people sleeping at around 11:24 pm. Sleep duration was not associated with higher 
odds of MetS (EDF = .001723, p = .76420) or higher MetS z-score (EDF = .001723, p = .76420) in multivariate GAM. 
 
Conclusion: We conclude that the ideal time for going to bed to sleep at night lies between 10 pm and 11:30 pm to reduce the odds of 
acquiring MetS. Sleep duration was not related to MetS after adjusting for time to bed. 
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Introduction: Adipose tissue dysfunction is the primary defect in obesity, which could lead to various obesity-related metabolic 
diseases. Annexin A8 (AnxA8), a calcium-dependent phospholipid-binding protein, has been shown to exert functions in the 
regulation of membrane dynamics and be tightly associated with various types of cancer. Transcriptomic analyses demonstrate 
that AnxA8 is abundantly expressed in adipose tissues, whereas its functions in adipose tissues remains obscure. This study aims 
to investigate the role of AnxA8 in the development of obesity in mice.  
 

Methods: AnxA8 global knockout (KO) and wild-type (WT) mice were fed with standard chow or high-fat diet (HFD) for 20 
weeks. Metabolic cages were used to quantitatively measure the oxygen consumption and locomotor activity of mice. To 
investigate the precise roles of AnxA8 in obesity, metabolic phenotypes were examined in both obese AnxA8 KO and WT mice.  
 

Results: AnxA8 was significantly upregulated in adipose tissues under obese conditions. Global depletion of AnxA8 markedly 
improved HFD-induced metabolic dysfunction. AnxA8 KO mice had less body weight gain when compared to WT mice. In 
addition, HFD-induced hyperglycemia, hyperinsulinemia, and hyperlipidemia were dramatically alleviated in AnxA8 KO mice. 
AnxA8 ablation also contributes to the improvements of glucose tolerance and insulin sensitivity. Furthermore, AnxA8 KO mice 
exhibited markedly increased oxygen consumption and locomotor activity compared to WT mice. Moreover, AnxA8 expression 
was significantly enhanced in hypothalamus after HFD, suggesting that AnxA8 may play a role in the hypothalamus resulting in 
the increased locomotor activity in AnxA8 KO mice.  
 

Conclusion: Our study uncovers that ablation of AnxA8 counteracts obesity-related metabolic dysfunction and increases 
locomotor activity in mice, suggesting that AnxA8 could be a potential target for the treatment of obesity and its complications. 
 

Acknowledgments: This work was supported by HKU Seed Fund for Basic Research for New Staff (104006406) and Area of 
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Introduction: Low serum vitamin E is correlated with the development of cardiovascular diseases. However, the association 
between vitamin E and hypertension remains unclear. This study aimed to investigate the relationship between serum alpha-
tocopherol (the main form of Vitamin E) and hypertension. 
 

Methods: 8240 non-pregnant individuals aged over 20 who participated in the National Health and Nutrition Examination Survey 
(NHANES) from 2001 to 2006 were included in this cross-sectional study. Participants with invalid data on blood pressure 
measurements, serum alpha-tocopherol and covariates, including demographics, socioeconomic status, smoking, alcohol, medical 
history, and vitamin E supplements, were excluded. Restricted cubic spline and logistic regression were used to examine the 
association between serum alpha-tocopherol with hypertension.  
 

Results: 42.6% (95% CI, 41.2-44.0) of the participants had hypertension. The mean (± standard error) serum alpha-tocopherol 
was (28.60 ± 0.39) μmol/L. Restricted cubic spline showed a J-shaped relationship between serum alpha-tocopherol and 
hypertension, with the lowest risks of hypertension observed between 18.7 and 29.2 μmol/L. The lower and upper tail of serum 
alpha-tocopherol (< 18.7 or >29.2 μmol/L) were associated with hypertension [OR=1.28, 95% CI (1.03-1.48), P < 0.01] after 
adjusting for potential covariates. Notably, a high serum alpha-tocopherol (>29.2 μmol/L) increased the risk of hypertension 
[OR=1.68, 95% CI (1.37-2.01), P < 0.01]. Stratified by smoking status, the serum alpha-tocopherol with the lowest odds ratio 
was 23.6 μmol/L in current smokers and 19.7 μmol/L in non-smokers.  
 

Conclusion: Serum vitamin E has a J-shaped association with hypertension. Current smokers should pay more attention to serum 
vitamin E. Further research is needed to investigate whether a causal relationship exists. 
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Introduction: Although there has long been interested in how vitamin E affects human health, the effect of vitamin E on diabetes 
is controversial. This study aimed to investigate the relationship between serum alpha-tocopherol (the main form of vitamin E) 
and diabetes. 
 

Methods: The National Health and Nutrition Examination Survey (NHANES) 2001-2006 included 8240 non-pregnant adults 
aged over 20 in this cross-sectional study. Participants with invalid data on fasting glucose or glycated haemoglobin, serum alpha-
tocopherol and covariates, including demographics, socioeconomic status, smoking, alcohol, medical history, and vitamin E 
supplements, were excluded. Restricted cubic spline and logistic regression were used to examine the association between serum 
alpha-tocopherol with diabetes. 
 

Results: 7.3% (95% CI, 6.6-8.0) of participants had diabetes. The mean (± standard error) serum alpha-tocopherol was (28.60 ± 
0.39) μmol/L. Serum alpha-tocopherol greater than 46.0 μmol/L was highly associated with diabetes [OR=1.53, 95% CI (1.21-
1.76), P < 0.01]. Stratified by gender, the cut-off serum alpha-tocopherol concentration with an odds ratio less than 1.0 was 40.7 
μmol/L for men and 48.2 μmol/L for women. The odds ratio for high serum alpha-tocopherol (> 40.7μmol/L for men or > 
48.2μmol/L for women) associated with diabetes was 1.72 [95% CI (1.33-2.03)] in men and 1.42, [95% CI (1.21-1.68)] in women.  
 

Conclusion: High serum vitamin E is associated with diabetes; this association is stronger among men. Prospective research is 
needed to investigate whether there is a causal relationship. 
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Introduction: Individuals remain at risk of developing COVID-19 infection despite booster dose of vaccination. We aimed to 
develop a machine learning (ML) model to predict COVID-19 infection among subjects receiving three doses of BNT162b2. 
 

Methods: 304 subjects who received three doses of BNT162b2 were recruited from three centres. Random and temporal splitting 
methods were employed to divide the data into training and testing sets. For random split, the datasets were randomly divided 
into training (n=184) and testing (n=120) sets. For temporal split, we assigned subjects recruited between May and June 2021 as 
training set (n=200) while those between July and August 2021 were assigned as validation set (n=104). The dataset, including 
demographic features, comorbidities and medications, blood tests (complete blood count, liver and renal function test, hemoglobin 
A1c, lipid profile, hepatitis B surface antigen), and controlled attenuation parameter (CAP; to measure liver fat content), was used 
to develop eight ML models (logistic regression, linear discriminant analysis, elastic net, random forest, linear support vector 
machine, naïve bayes, neural network and XGBoost) in predicting COVID-19 infection. Model performance was assessed using 
area under receiver-operating characteristic curve (AUC). Performance metrics including sensitivity, specificity, and 
positive/negative predictive values (PPV/NPV) were determined from the best cut-off value estimated by maximum Youden’s 
index. 
 

Results: Among the 304 three-dose BNT162b2 vaccinees (median age:50.9 years [IQR:43.6–57.8]; male: 94 [30.9%]), 27 (8.8%) 
developed COVID-19 infection within 6 months. A total of 15 clinical variables were input to train the models. Neural network 
achieved the best performance among the eight ML models in both random (AUC:0.74, 95% CI:0.60–0.88) and temporal 
(AUC:0.72, 95% CI:0.59–0.85) splitting methods. By using the best cut-off value from random splitting method, the sensitivity, 
specificity, PPV and NPV was 90% (95% CI:55–100%), 58% (95% CI:48–68%), 16% (95% CI:8–29%), 98% (95% CI:92–
100%), respectively. According to neural network, 45.8% were considered at high risk of COVID-19 infection, with a miss rate 
of 0.1%. Age, presence of prediabetes/diabetes, CAP, alanine aminotransferase, aspartate aminotransferase, were the heavily 
weighted variables for predicting COVID-19 infection based on neural network model.  
 

Conclusion: Neural network model integrating 15 clinical variables could accurately identify individuals at low risk of COVID-
19 infection, who may not require further booster doses within six months after three doses of BNT162b2. The role of metabolic 
risk factors (prediabetes/diabetes, non-alcoholic fatty liver disease and steatohepatitis) in long-term immunogenicity of 
BNT162n2 warrants further investigations. 
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Comparison of the elderly abuse pattern in Hong Kong between pre- and post-COVID-19 pandemic 
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Introduction: An increase in the prevalence of elderly abuse has been reported since the COVID-19 pandemic. We have 
previously demonstrated a change in the pattern of elderly abuse in the early stage of the COVID-19 pandemic. Whether there is 
a persistent change in the number and pattern of elderly abuse is not studied. 
 

Methods: As all EA cases must be reported to the Social Welfare Department, the data on EA in Hong Kong was retrieved and 
reviewed retrospectively. We have obtained further data relating to elder abuse between 2014 and March 2022 (n=4293). We 
compared data reported during the COVID-19 pandemic from 2020 to March 2022 (n=996) with pre-pandemic data (from 2014 
to 2019, n=3297).  
 

Results: There was proportionately more physical abuse (71.6% vs. 65.9%, χ2=11.1, p=0.009) but less financial abuse (8.2% 
vs.16.2%, χ 2=39.5, p<0.001) during the pandemic as compared with the pre-pandemic period. There were more spouses as the 
perpetrators (64.8% vs. 54.7%, χ2=31.9, p <0.001). There was no change in the pattern of elderly abuse or the identity of 
perpetrators within the COVID-19 pandemic period (i.e., 2020-2022 March). 
 

Conclusion: We continued to observe more physical abuse and spouse as perpetuators during the COVID-19 pandemic. It is 
likely that the initial vaccination rate in the elderly population resulted in social isolation, and our elderly remained at home most 
of the time. There were insufficient opportunities for recreational activities or social support. Spouses have increased opportunities 
as perpetrators as they are often the only household member. Government and social welfare organizations should be alerted to 
this change. 
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Introduction: Pluripotent stem cell (PSC) induced hepatocytes (iHeps) are widely used in modeling human liver and as a potential 
source for cell replacement therapy. However, most iHeps are immature and not able to be maintained for a long term in vitro. 
 

Methods: We observed that iPSC-derived iHeps undergo epithelial-mesenchymal transient (EMT) during maturation stage, 
which leads to dedifferentiation. To address this issue, we optimized the differentiation protocol by addition of a combination of 
small molecules to inhibit iHeps EMT. 
 

Results: The differentiation efficiency doubled by utilizing the new protocol. Optimized iHeps had significantly higher expression 
of hepatic functional markers, albumin secretion, urea acid metabolism and other essential hepatocyte functions such as lipid and 
glycogen storage. In addition, this protocol allows iHeps to be maintained in vitro for a long term. 
 

Conclusions: We established a robust protocol to generate iHeps from human iPSCs with high purity, increased maturity, and 
the capability of long-term in vitro maintenance. 
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Introduction: Metabolic syndrome (MetS) increases the risk of cardiovascular disease. MetS z-score is a potential way to assess 
atherosclerotic cardiovascular disease (ASCVD) risk. 

 

Method: We included 1934 Chinese men and women aged 40 to 79 without a history of ASCVD participating in the Shenzhen-
Hong Kong United Network on Cardiovascular Disease (SHUN-CVD) Study. The 10-year ASCVD risk was calculated from sex, 
age, race, total cholesterol, HDL-cholesterol, systolic blood pressure, treatment for hypertension, and history of diabetes and 
smoking using the Pooled Cohort Equations reported in the American College of Cardiology/American Heart Association 
guidelines. 10-year ASCVD risk was classified into low-risk (<5%), borderline risk (5%-7.4%), intermediate risk (7.5%-19.9%), 
and high risk (≥20%). MetS z-score was calculated based on sex-specific standard deviation and the 2009 harmonized criteria. 
Linear regression and multinomial logistic regression were used to evaluate the relationship between MetS z-score and ASCVD 
risk. 
 

Results: 27% of subjects had MetS. In the univariate model, MetS z-score was significantly related to the natural logarithm of 
ASCVD risk in the overall population (β = .180, p < .001), in men (β = .086, p < .001) and women (β = .235, p < .001). MetS z-
score was significantly associated with the natural logarithm of ASCVD risk in the overall population (β = .119, p < .001) after 
adjusting for sex, age, smoking status, alcohol consumption and sports participation, and in men (β = .090, p < .001), and women 
(β = .136, p < .001) after adjusting for age, smoking status, alcohol consumption and sports participation in the overall population. 
A unit increase in MetS z-score was associated with a 12.6% increase in 10-year ASCVD risk in the overall population in the 
adjusted model. MetS z-score was significantly associated with borderline risk (OR = 1.65, 95% CI = 1.49-1.83), intermediate 
risk (OR = 2.25, 95% CI = 1.98-2.56), and high risk (OR = 3.31, 95% CI = 2.72-4.03) of ASCVD. 
 

Conclusion: We conclude that a higher MetS z-score is associated with a higher ASCVD risk, especially in women. The results 
suggest that MetS z-scores could be used to assess 10-year ASCVD risk and quantify ASCVD risk in a clinical context. 
 

56.  
   

Generation of monoclonal antibody inhibiting Autotaxin Lysophospholipase activity 
 
Y Hu1,2, K Chen1,2, DK Lee1,2, RY Yang1,2, AM Xu1,2,3  
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2State Key Laboratory of Pharmaceutical Biotechnology, The University of Hong Kong, Hong Kong 
3Department of Pharmacy and Pharmacology, The University of Hong Kong, Hong Kong 
  

Introduction: Elevated ATX levels are closely associated with pathogenesis of NAFLD and NASH. Reducing the enzymatic 
activity could be beneficial treatment of NAFLD and NASH. However, there is not FDA approved drugs for the treatment of 
NAFLD and NASH. 
  

Methods: Several clinical trials on the small chemical inhibitors of ATX (such as GLPG-1690) was terminated due to its severe 
adverse effects. Apart from the inhibitors, no ATX function blocking large biologic molecule have been reported. Therefore, we 
generated polyclonal antibody for the prove-of-concept study in animal models. Moreover, based on the prove-of-concept study, 
we designed the synthetic peptides to generate monoclonal antibody (mAb) which specific blocked the interfaced that scaffold 
the active or preventing the release of LPA. Two candidate mAbs were generated by hybridoma technology and been evaluated 
in vitro and in vivo. 
 

Results: Administration of polyclonal anti-ATX antibody for a period of 7 weeks decreased circulating lysoPLD activity and 
significantly decreased HFD-induced increase of serum triglycerides, cholesterol, and free fatty acid while with no significant 
effect on the body weight, body composition and food intake. In addition, treatment of anti-ATX neutralizing antibody can 
significantly reduce the liver weight, hepatic steatosis, triglycerides accumulation and serum levels of AST and ALT. Two 
candidate mAbs with relatively high affinity (KD:1.35x10-8M and 1.45x10-8M) and in vitro neutralization lysoPLD activity was 
measured and showing around 30%-45% inhibition activity. Treatment of monoclonal anti-ATX antibody can significantly 
decreased the circulating LPA levels. 
  

Conclusion: Therapeutic mAbs mediated neutralization of ATX activity maybe a potent intervention for the treatment of obesity 
related NAFLD and has the advantages over small molecule inhibitors with respect to high specificity and safety. 
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Introduction: Fractional exhaled nitric oxide (FENO) serves as a marker of eosinophilic-mediated airway inflammation and has 
been used in asthma diagnosis, phenotyping and guidance regarding selection and adjustment of asthma therapy. Studies 
suggested that FENO correlated with asthma symptoms, peripheral blood eosinophil level, blood IgE level and spirometry 
indicators of airway obstruction. However, the results are inconsistent across studies. 
 

Methods: A cross-sectional study was conducted in Queen Mary Hospital among adult patients with severe asthma. Patients had 
spirometry with bronchodilator reversibility and same day FENO. Asthma control test (ACT) score and blood eosinophil and total 
IgE level were measured within 4 weeks of FENO and spirometry. The primary outcome was the correlation of FENO and 
spirometry values. The secondary outcomes include the correlation of FENO with ACT score, blood eosinophil and total IgE level. 
 

Results: 135 with severe asthma were included in the study. FENO was negatively correlated with pre-bronchodilator FEV1 (L) 
(r= -0.188, p=0.029), pre-bronchodilator FEV1 (% predicted) (r= -0.169, p=0.050), pre-bronchodilator FEV1/FVC ratio (mL) (r= 
-0.269, p=0.002) and post-bronchodilator FEV1/FVC ratio (% predicted) (r= -0.215, p=0.018). FENO was positively correlated 
with bronchodilator reversibility (mL) (r= 0.248, p=0.006) and bronchodilator reversibility (%) (r= 0.823, p=0.002), baseline 
blood eosinophil level by absolute cell count (r= 0.308, p<0.001) and by percentage (r= 0.361, p<0.001). 
 

Conclusion: FENO negatively correlated FEV1, FEV1/FVC ratio and positivity with bronchodilator reversibility. And blood 
eosinophil level in patients with severe asthma. 
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Introduction: While molnupiravir and nirmatrelvir-ritonavir were developed for treatment of mild to moderate COVID-19 
infection, there has been lack of data on the efficacy among unvaccinated adult patients with chronic respiratory diseases, 
including asthma, chronic obstructive pulmonary disease (COPD) and bronchiectasis. 
 

Methods: A territory-wide retrospective cohort study on the efficacy of molnupiravir and nirmatrelvir-ritonavir against COVID-
19 infection in unvaccinated adult patients with chronic respiratory diseases. The primary outcome was hospitalization for 
COVID-19 infection. The secondary outcomes were COVID-19 related respiratory failure, COVID-19 related severe respiratory 
failure and in-hospital mortality upon hospitalization for COVID-19 infection. 
 

Results: Total 3267 patients were included. Nirmatrelvir-ritonavir was effective in preventing hospitalization for COVID-19 
infection, COVID-19 related respiratory failure, COVID-19 related severe respiratory failure and in-hospital mortality upon 
hospitalization for COVID-19 infection with adjusted OR (aOR) of 0.514 (95% CI = 0.272 – 0.968, p = 0.039), 0.474 (95% CI = 
0.227 – 0.979, p = 0.044), 0.215 (95% CI = 0.052 – 0.889, p = 0.034) and 0.349 (95% CI = 0.126 – 0.967, p = 0.043) respectively. 
Molnupiravir was effective in preventing COVID-19 related severe respiratory failure and in-hospital mortality upon 
hospitalization for COVID-19 infection with aOR of 0.496 (95% CI = 0.254 –0.971, p = 0.041) and 0.503 (95% CI = 0.209 – 
0.746, p = 0.004). 
 

Conclusion: Nirmatrelvir-ritonavir and molnupiravir are effective in preventing COVID-19 related severe respiratory failure and 
in-hospital mortality upon hospitalization for COVID-19 infection while nirmatrelvir-ritonavir have extra benefits in preventing 
COVID-19 related hospitalization and COVID-19 related respiratory failure among unvaccinated adult patients with chronic 
respiratory diseases. 
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Koon Ho CHAN1, Chi-Yan LEE1, Xuan WANG1, Leung-Wah YICK1, Raymand LEE2 
1Department of Medicine, Queen Mary Hospital, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
2Department of Diagnostic Radiology, Queen Mary Hospital, Hong Kong 
 

Neuromyelitis optica spectrum disorders (NMOSD) are CNS autoimmune inflammatory disorders clinically characterized by 
recurrent attacks of myelitis, optic neuritis and encephalitis. The majority of patients are seropositive for aquaporin-4 IgG 
autoantibodies (AQP4-IgG). We studied 58 AQP4-IgG positive Chinese NMOSD patients who had clinical and/or radiological 
features of myelitis without recent/concurrent immunosuppressant therapy. Fifty patients (86.2%) were female with median onset 
age of 42.5 (range 16-85) years and median disease duration since clinical onset of 8.0 (range 1-36) years. Thirty-nine (67.2%) 
patients presented with myelitis, ten (17.2%) with isolated optic neuritis (unilateral 7, bilateral 3), eight (13.8%) with isolated 
brainstem encephalitis and one (1.7%) with left frontal encephalitis at disease onset. The median number of symptomatic myelitis, 
optic neuritis and brainstem encephalitis attacks is 2.0 (range 0-10), 0 (range 0-6) and 0 (range 0-3) respectively. The median 
duration between the first and second attacks was 7.5 (range 1-96) months and median annualized relapse rate in the first 2 years 
was 1.0 (range 0.5-3). MRI brain abnormalities related to NMOSD were observed in 36 (62.1%) patients. CSF oligoclonal bands 
were positive in 4 of 49 (8.2%) patients. Importantly, 15 of the 58 (25.9%) patients had clinically mild myelitis (CMM) on 
presentation before initiation of immunosuppressive medications while 43 (74.1%) patients did not. CMM was defined as a 
clinical myelitis attack in which patient had no or mild limb weakness (power grade 4, 4+ or 5-), no sphincter disturbance and 
steady gait with unaided ambulation at the nadir of the attack in the presence of MRI abnormalities consistent with active myelitis. 
Multivariate analysis revealed that CMM at presentation before initiation of prophylactic immunosuppressants was independently 
associated with a lower EDSS score at latest follow-up (odds ratio 0.227, 95% CI: 0.074-0.694; p=0.009) and a higher annualized 
relapse rate (ARR) in the first 2 years after clinical onset (odds ratio 8.55, 95% CI: 1.07-68.16; p=0.043). Kaplan-Meier analysis 
revealed that the estimated median time to EDSS score of 6.0 at latest follow-up for the 58 patients was 10 years and that for the 
43 patients without CMM before initiation of prophylactic immunosuppressants was 5 years (95% CI 1.68-8.32), significantly 
shorter than the 15 patients with CMM before initiation of prophylactic immunosuppressants by log rank test (p=0.001). We 
concluded that CMM on presentation before initiation of immunosuppressive medications in AQP4-IgG positive NMOSD 
patients is associated with higher ARR in the first 2 years but favourable long-term prognosis. 
 

60.  
Clinical Features of myelin-oligodendrocyte glycoprotein immunoglobulin G autoantibodies associated disease 
(MOGAD) in Chinese 
 

CY LEE1, HB XIA2, JF CAI2, LW YICK1, KH CHAN1 
1Department of Medicine, Queen Mary Hospital, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
2Department of Medicine, Hong Kong University Shenzhen Hospital, The University of Hong Kong, Hong Kong 
 

Introduction: Central nervous system inflammatory demyelinating disorders (CNS IDD) are autoimmune neuroinflammatory 
disorders including multiple sclerosis (MS) and neuromyelitis optica spectrum disorders (NMOSD) seropositive for aquaporin-4 
immunoglobulin G (AQP4-IgG). Some CNS IDD patients seronegative for AQP4-IgG have myelin oligodendrocyte glycoprotein 
IgG autoantibodies (MOG-IgG) in serum. Clinical features of MOGAD in Chinese are uncertain. 
 

Objective: Study clinical features of Chinese MOGAD patients. 
 

Method: Sera of Chinese CNS IDD patients from Queen Mary Hospital (QMH) were tested for MOG-IgG by our in-house cell-
based indirect immunofluorescence and confirmed by cell-Oxford University laboratory. Clinical features of MOG-IgG 
seropositive patients from QMH and Hong Kong University Shenzhen Hospital (HKUSH) were studied. 
 

Results: Control sera from 5 healthy subjects and 14 patients (myasthenia gravis [10], CIDP [2], anti-NMDAR encephalitis [2]) 
were negative for MOG-IgG. MS (38) and AQP4-IgG positive NMOSD (32) patients were MOG-IgG negative. Eleven MOG-
IgG seropositive patients were identified (4 QMH, 7 HKUSH), all seronegative for AQP4-IgG. Clinical features of the 11 patients 
were a) recurrent ON (3, one had aseptic meningitis during an ON attack, one right ON and simultaneous right arm and face 
numbness with a left subcortical frontal lesion, one 2 attacks of unilateral ON), b) myelitis (3, one a single myelitis attack affecting 
C1 and cervico-medullary junction, one unilateral ON extending to optic chiasma followed by myelitis (T3-8), one area postrema 
syndrome simultaneously with longitudinal extensive myelitis, c) diffuse encephalitis affecting cortex, white matter and deep 
grey matter (2, one presented with headache and vomiting & MRI abnormalities at frontal lobe, white matter and pons, one with 
seizures & MRI abnormalities at bilateral cortical grey mater, white matter and right thalamus), d) brainstem encephalitis (one, 
presented with vertigo, hiccup & diplopia with MRI abnormalities at pons, medulla & thalamus), e) cortical encephalitis (one 
presented with seizure & MRI brain abnormalities at right parietal lobe and 6) acute disseminated encephalomyelitis (one, 
(presented with lower limb weakness and numbness). Four (36.4%) develop relapses. The patients had satisfactory neurological 
improvement after pulse steroid therapy for their presenting attacks. Two (18.2%) fulfilled diagnostic criteria for AQP4-IgG 
negative NMOSD according to IPND 2015 criteria. 
 

Conclusion: MOG-IgG are rare among Chinese. Clinical features of Chinese MOGAD patients include recurrent ON 
with/without optic chiasma involvement, encephalitis affecting cortical grey matter, subcortical white matter and brainstem alone 
or in combination, and short or extensive myelitis. 
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Machine learning models to predict failure of clarithromycin containing triple therapy for Helicobacter pylori 
  
Thomas K L Lui1, Fang Jiang1, Chuan-Guo Guo1, 2, Ka Shing Cheung1, Wai K Leung1 
1Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
2Department of Gastroenterology, Beijing Friendship Hospital, Capital Medical University, Beijing, China 
 

Introduction: To investigate the performance of different machine learning algorithms in predicting failure of clarithromycin 
containing triple therapy for H. pylori. 
 

Method: All adult patients who had received the first course of clarithromycin-containing triple therapy for H. pylori between 
2003 and 2017 were included. Patients who had received eradication therapy between 2003 and 2015 were randomly divided 
into training set of 78,945 patients and internal test set of 19,737 patients in a ratio of 8:2. An independent validation set cohort 
consisted of 13,663 patients who received eradication therapy from 2016 to 2017. We compared the performances of 11 machine 
learning algorithms including Light Gradient Boosting Machine, Extreme Gradient Boosting, CatBoost Classifier, Gradient 
Boosting Classifier, Quadratic Discriminant Analysis, Linear Discriminant Analysis, Random Forest Classifier, Ada Boost 
Classifier, Extra Trees Classifier, Logistic Regression, and Naive Bayes, in predicting the failure of triple eradication therapy. 
A total of 27 clinical parameters were used to put into the models, and the performance was measured by area under receiver 
operating characteristic curve (AUC) analysis. Failure was defined as the need of retreatment for H. pylori within 2-year after 
the initial eradication therapy. 
 

Results: The overall failure rate of the triple therapy was 6.8% for all patients. The corresponding failure rate in the training, 
internal and independent validation set was 6.3%, 6.4% and 10.2%, respectively. Of the 11 machine learning models, the Ada 
Boost Classifier and Extra-Tree Classifier had the best AUC of 0.843 (95%CI 0.832-0.843) and 0.837 (95% CI 0.825-0.837), 
respectively. However, the Extra-Tree Classifier had the best AUC of 0.916 (95%CI 0.909-0.916) than Ada Boost Classifier 
with a value of 0.865 (95%CI 0.855-0.865) (P<0.001) in the independent validation set. For the Extra-Tree Classifier, the 
sensitivity, specificity, PPV and NPV of predicting eradication failure was 70.2% (95%CI 67.7-72.6), 98.6% (95%CI 98.4-
98.8), 84.7% (95%CI 82.6-86.8), and 96.7% (95%CI 96.4-97.0) in the validation set. 
 

With the use of Shapley additive explanations (SHAP) value of the Extra-tree Classifier, it was found that female sex, type of 
eradication therapy (PPI, clarithromycin and metronidazole), history of antibiotic use and longer intervals between antibiotic 
use and eradication therapy were four important risk factors for the failure of eradication. 
 

Conclusion: The application of machine learning model, particularly the Extra-Tree Classifier, could help to predict the risk of 
failure of clarithromycin-containing triple therapy for H. pylori. 
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Targeting ICOS/ICOS-L signalling depletes T follicular helper cells and ameliorates disease in an 
autoimmune mouse model of neuromyelitis optica spectrum disorders 
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1Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
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Introduction: Neuromyelitis optica spectrum disorders (NMOSD) are inflammatory autoimmune disorders of the CNS with 
secondary demyelination. The pathogenic effector of NMOSD is immunoglobulin G autoantibodies targeting the aquaporin-4 
water channel (AQP4-IgG). Dysregulated T follicular helper (Tfh) cells have been implicated in the loss of B-cell tolerance in 
autoimmune diseases. The maintenance of Tfh cell phenotype requires a sustained inducible costimulator (ICOS)/ICOS-ligand 
(ICOS-L) signalling. We examined whether blockade of ICOS/ICOS-L signalling ameliorates disease through suppression of 
Tfh cell response in an autoimmune mouse model of NMOSD. 
 

Method: An autoimmune model of NMOSD was established by in vivo electroporation-mediated immunization against AQP4 
in mice. To examine the role of Tfh cells in this model, anti‐ICOS-L antibody (150 μg in 200 μl PBS every other day for 42 
days, intraperitoneal injection) was administered to AQP4-immunized mice. 
 

Results: AQP4 immunization using in vivo electroporation triggered the generation of AQP4 autoantibodies in the blood 
circulation of mice. These circulating AQP4 autoantibodies infiltrated the spinal cord parenchyma through a disrupted blood-
brain barrier. AQP4-immunized mice displayed motor impairments and NMOSD-like spinal cord pathologies, which include 
astrocytopathy characterized by loss of AQP4 and glial fibrillary acidic protein (GFAP), demyelination, and axonal loss. In 
addition, AQP4-immunized mice displayed an expansion of splenic CD4+CXCR5+PD-1+ Tfh cells. Blockade of ICOS/ICOS-
L signalling using anti-ICOS-L antibody depleted CD4+CXCR5+PD-1+ Tfh cells in AQP4-immunized mice. This was 
associated with a reduction in the frequency of CD4+IFN  + T helper 1 (Th1) cells, CD4+IL-17A+ T helper 17 (Th17) cells, 
CD19+CD80+ memory B cells, and CD19-CD138+TACI+ plasma cells. Importantly, treatment with anti-ICOS-L antibody 
reversed motor impairments and spinal cord pathologies in AQP4-immunized mice. 
 

Conclusion: This study identifies a contribution of Tfh cells to the disease activity of NMOSD. It also indicates that 
ICOS/ICOS-L pathway may be a novel target for NMOSD therapeutic intervention. 
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Anti-NMDAR encephalitis in Hong Kong Chinese: experience of Queen Mary Hospital 
 
Chi Yan LEE1, Chun Yin LEUNG1, Ian Yu Hin LEUNG1, Kay Cheong TEO1, Gene GUO1, Koon Ho CHAN1 
1Department of Medicine, Queen Mary Hospital, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong 
 
Introduction: anti-NMDAR encephalitis is the most common form of autoimmune encephalitis which is increasing recognized since discovery in 
2005. Patients have autoantibodies against N-methyl D-aspartate (NMDA) receptor (NMDAR) detectable in the CSF and/or serum. Clinical 
features of anti-NMDAR encephalitis in Hong Kong Chinese are not well documented. 
 
Objective: Study clinical, oncological and neuroradiological features of Hong Kong Chinese patients with anti-NMDAR encephalitis. 
 
Methods: Hong Kong Chinese patients anti-NMDAR encephalitis cared in Queen Mary Hospital (QMH) and followed up by Department of 
Medicine from 2001 to 2021 with diagnosis confirmed by detection of NMDAR autoantibodies by the Immunlogy Laboratory of Department of 
Pathology, QMH (using cell-based assay) were retrospectively studied. 
 
Results: Totally 12 patients with confirmed anti-NMDAR encephalitis were studied. Ten (83.3%) are women, and the mean onset age of 
encephalitis was 31 (range 19-72) years. All 12 patients had anti-NMDAR autoantibodies detected in CSF and 4 were seronegative for the 
autoantibodies in sera. Six patients had underlying neoplasms detected (50%: ovarian teratoma in 5 [41.7%], carcinoma of the bronchus in 1 [8.3%]) 
with 10 patients having whole body CT-PET scan and 2 CT abdomen and pelvis only. One patient had anti-NMDAR encephalitis preceded by 
herpes simplex encephalitis. Presenting clinical features include behavioural abnormalities (confusion, abnormal behaviour, personality changes 
such as irritability) and memory impairment in 11 (91.7%), seizures in 9 (75%) and status epilepticus in 4 (33.3%), facial or other dyskinesia in 6 
(50%), autonomic dysfunction with labile blood pressure and pulse in 5 (41.7%), memory impairment alone in 1 (8.3%). ICU care was required in 
5 patients (41.7%). MRI brain abnormalities were detected in 5 of the 12 patients (41.7%) including limbic encephalitis and more diffuse 
abnormalities. Two patients recovered after surgical removal of ovarian teratome, 7 patients responded well to first-line pulse steroid and/or IVIg 
therapy, 3 did not responded to pulse steroid and/or IVIg but responded to rituximab. A single patients failed to respond to pulse steroid plus IVIg 
or subsequent rituximab with prolonged ICU stay, she improved markedly to monthly tocilizumab. There is no mortality upon a median follow-up 
duration of 4 years with 8 patients having good neurological recovery (ADL independent, normal family life and career) whereas 4 patients had 
residual memory impairment. Upon latest follow-up, 5 of the 12 patients required maintenance immunosuppressant therapy including azathioprine, 
mycophenolate mofetil and prednisolone. 
 
Conclusion: Hong Kong Chinese patients with anti-NMDAR encephalitis have favourable prognosis. 
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Antibody-mediated inhibition of thrombospondin-2 as a potential therapeutic strategy for metabolic associated 
steatohepatitis and hepatic fibrosis 
 
XR Wu1,2, Y Hu1,2, EF Song1,2, P Wan1,2, Y Gao1,2, Y Liu1,2, W Yang3, CC Wang3, XP Wu4, RLC Hoo4, CH Lee1,2, KSL Lam1,2, AM Xu1,2,4 
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2State Key Laboratory of Pharmaceutical Biotechnology, The University of Hong Kong, Hong Kong  
3Department of Metabolic and Bariatric Surgery, The First Affiliated Hospital of Jinan University, Guangzhou, China 
4Department of Pharmacology and Pharmacy, The University of Hong Kong, Hong Kong 
 
Introduction: Nonalcoholic fatty liver disease (NAFLD), the chronic hepatic manifestation closely linked to metabolic syndrome, has recently 
been renamed as metabolic associated fatty liver disease (MAFLD). There are two main challenges in its diagnosis and management. One is the 
lack of non-invasive diagnostic tool for MAFLD severity stratification and liver fibrosis staging. Another is no regulatory approved drug available 
for treatment of MASH. Our group has previously identified serum thrombospondin-2 (TSP2), a secreted glycoprotein, closely associated with the 
severity of MAFLD and as a non-invasive biomarker for MASH and hepatic fibrosis by ELISA in different cohorts. We hypothesize that TSP2 
may be a potential therapeutic target of MAFLD. 
 
Method: Olink proteomics was used for confirmatory measurement of the clinical association of serum TSP2 levels with MASH and hepatic 
fibrosis in patients with morbid obesity. Diagnosis of MAFLD/MASH was based on liver biopsy. Choline-deficient, L-amino acid-defined, high-
fat diet (CDAHFD) was used to establish diet-induced mice non-alcoholic steatohepatitis (NASH) model. Anti- human and anti – mouse TSP2 
neutralizing polyclonal antibodies were generated by immunization of New Zealand rabbits with recombinant human or recombinant TSP2 protein. 
LX-2 human hepatic stellate cell line, isolated primary mouse hepatic stellate cells and raw 264.7 macrophages were used to evaluate the function 
of TSP2 and anti-TSP2 neutralizing antibodies. 
 
Results: Proteomic measurement showed stepwise elevation of serum TSP2 levels (linear normalized protein expression) across normal liver, simple 
steatosis and MASH, and with increasing inflammation, ballooning, and fibrosis grades (p<0.05). Hepatic TSP2 expression was upregulated in mice 
with diet induced NASH. Recombinant TSP2 treatment increased the production of pro-inflammatory markers IL-1 beta, IL-6, MCP-1 and Trem1 
in RAW264.7 macrophages and strikingly inhibited by anti-TSP2 neutralizing antibodies. Neutralization antibody-mediated inhibition of TSP2 also 
reduced IL-1 beta, IL-6, MCP-1 and Trem1 and fibrosis marker TIMP1 produced by LX-2 hepatic stellate cell line or primary mouse HSCs. 
 
Conclusion: The results of confirmatory measurement of clinical associations of TSP2 by olink proteomics are consistent with clinical associations 
of TSP2 levels measured by ELISA indicating TSP2 is a reliable biomarker for MASH and fibrosis. TSP2 may act in autocrine, paracrine, and 
endocrine manner to tigger the initiation and/or exacerbate the progression of MAFLD related inflammation and fibrosis by acting on macrophages 
and hepatic stellate cells. Antibody-mediated inhibition of TSP2 may present a promising therapeutic strategy for alleviating MASH and hepatic 
fibrosis. 
 
Acknowledgements: Hong Kong Research Grants Council/Area of Excellence (AoE/M/707-18) and HMRF (08192316). 
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antithrombotic agents 
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Introduction: Patients on anti-thrombotic agents are at risk of bleeding and thromboembolic (TE) events during colonoscopy. 
There is a need to better identify high-risk patients, who may need close monitoring of anti-thrombotic agents during the peri-
colonoscopy period. This study evaluates the role of current advanced machine learning (ML) models in predicting risk of TE 
events after colonoscopy. 
 

Methods: We included a cohort (n=1505) of patients who were on anti-thrombotic agents and underwent colonoscopy between 
1/2016 and 8/2021 in Queen Mary Hospital (QMH) to train various ML models including Logistic Regression (LR), Linear 
Discriminant Analysis (LDA), Gradient Boosting Classifier (GBC), LightGBM (LightGBM), Naive Bayes (NB), Quadratic 
Discriminant Analysis (QDA), CatBoost Classifier (Catboost), Extreme Gradient Boosting (XgBoost), K Neighbors 
Classifier(KNN). All models were then validated in a temporal validation set of another QMH colonoscopy cohort (between 
9/2020 and 3/2021, n=237) and an external validation set consisting of patients from all other public hospitals in Hong Kong with 
colonoscopy in 2021 (n=10430). All patients in two validation cohorts were on antithrombotic agents. A total of 25 clinical 
variables were used to predict primary outcome of post-colonoscopy TE event, which were defined as any hospitalization for TE 
and ischaemic events within 30 days of the index colonoscopy including acute myocardial infarction, angina pectoris, deep vein 
thrombosis, pulmonary embolism and infarction, as well as ischaemic stroke and transient ischaemic attack. CHADVAS score 
was used as reference to compare with machine learning models in terms of area under the receiver operating characteristic curve 
(AUROC). SHAP value analysis was performed to identify factors that predict the TE events in the best performing ML model. 
 

Results: The incidence of TE events was 0.7%, 1.7% and 1.1% in the training, temporal validation and external validation 
cohort, respectively. The Catboost model was significantly more accurate than CHADVAS score in both temporal (AUROC 
0.89 vs 0.77, p <0.01) and external validation cohort (0.85 vs 0.72, p<0.01). The number of patients identified to be high risk 
was also significantly lower by the Catboost than CHADVAS score (1551 vs 4197, p<0.01), resulting in lower false positive 
rate (14.3% vs 39.8%, p <0.01). SHAP value analysis identified the use of ticagrelor, higher CHADVAS score, raised CEA, use 
of Plavix, antiplatelet and anticoagulant were top risk factors associated with TE events in the Catboost model. 
 

Conclusion: Advanced machine learning model could help to predict risk of post-colonoscopy TE events in patients who are on 
anti-thrombotic. 
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Temporal trend of prevalence of gastric pre-neoplastic lesions in Asia: A Systematic review with meta-analysis 
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Introduction: Gastric cancer is still the fifth most common cancer in the world, with about 70% of all new cases occurring in 
Asian countries. While chronic atrophic gastritis (CAG) and intestinal metaplasia (IM) are generally considered pre-neoplastic 
gastric lesions, this study determines the temporal trend for CAG and IM in Asia over the past 60 years. 
 

Methods: We systematically searched PUBMED, MEDLINE, and EMBASE for studies reporting the prevalence of CAG and 
IM, published from 1960 to September 1, 2022. Studies that described the prevalence of CAG and IM in Asia (based on the 
United Nations geoscheme) were included. Heterogeneity was assessed by use of the I² index and Cochran Q test. We adopted 
the random effects model to estimate the pooled prevalence of each lesion. Also, subgroup analysis was performed between 
different study periods, age-group, continental sub-regions, lesion locations, and the subject’s origin. Studies that reported the 
odds ratio (OR) of H. pylori infection and CAG/IM were analysed separately to compile a pooled OR. The significant difference 
between groups was established by the 95% confidence interval (CI) coverage. 
 

Results: Of the 118 reports (from 75 studies, 19 countries), we identified 67 reports for CAG prevalence, 51 reports for IM 
prevalence, and 45 reports provided the OR of H. pylori infection for CAG/IM. Overall pooled prevalence for CAG and IM is 
34.1% (95%CI: 29.4-38.8) and 28.4% (95%CI: 24.9-31.8), respectively. Southern Asia had the highest pooled prevalence of CAG 
(48.4%, 95% CI:35.3-61.5), while Eastern Asia had the highest prevalence of IM (32.0%, 95%CI: 28.0-35.0). While there was 
no significant difference in the time trend of CAG prevalence, there was a decline in IM prevalence from the 1960-1990 period 
(66.6%, 95%CI: 37.5-95.7) to the 2011-2021 period (21.2%, 95%CI: 17.5-25.0). Subgroup analysis showed that individuals 
younger than 40 had a lower prevalence of both CAG and IM than older individuals. Pre-neoplastic lesions were generally more 
prevalent in the antrum than the corpus. The corresponding OR of H. pylori infection to CAG and IM was 2.16 (95%CI:2.09-
2.22) and 1.64 (95%CI:1.57-1.72). 
 

Conclusion: This latest meta-analysis showed that up to one-third of study subjects in Asia harboured pre-neoplastic lesions in 
the stomach, which were closely linked to chronic H. pylori infection. Notably, there was a declining trend for IM but not for 
CAG. There is still a need for screening and surveillance in some high-risk individuals to prevent gastric cancer in Asia. 
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Introduction: Concerns regarding the autoimmune safety of COVID-19 vaccines may negatively impact the vaccine uptake. The 
aim of this study was to describe the incidence of autoimmune diseases following BNT162b2 and CoronaVac vaccination and 
compare these with age-standardised incidence rates in unvaccinated individuals. 
 
Methods: This is a descriptive cohort study conducted in public healthcare service settings. Territory-wide longitudinal electronic 
medical records of Hong Kong Hospital Authority users (≥16 years) were linked with COVID-19 vaccination records between 
23 February 2021 and 30 June 2021. The participants were classified into first/second dose BNT162b2 groups, first/second dose 
CoronaVac groups and unvaccinated group for incidence comparison. The study outcomes include hospitalised autoimmune 
diseases (16 types of immune-mediated diseases across six body systems) within 28 days after first and second dose of 
vaccination. Age-standardised incidence rate ratios (IRRs) with exact 95% confidence intervals (CIs) were estimated using 
Poisson distribution. 
 
Results: This study included around 3.9 million Hong Kong residents, of which 1,122,793 received at least one dose of vaccine 
(BNT162b2: 579,998; CoronaVac: 542,795), and 721,588 completed two doses (BNT162b2: 388,881; CoronaVac: 332,707). 
Within 28 days following vaccination, cumulative incidences for all autoimmune conditions were below 9 per 100,000 persons, 
for both vaccines and both doses. None of the age-standardised incidence rates were significantly higher than the unvaccinated 
group, except for an observed increased incidence of hypersomnia following the first dose of BNT162b2 (standardized IRR: 1.47; 
95% CI:1.10-1.94). 
 
Conclusion: Autoimmune conditions requiring hospital care are rare following mRNA and inactivated COVID-19 vaccination 
with similar incidence to unvaccinated individuals. The association between first dose BNT162b2 vaccination and immune-
related sleeping disorders requires further research. Population-based robust safety surveillance is essential to detect rare and 
unexpected vaccine safety events. 
 
Acknowledgement: Food and Health Bureau, the Government of the Hong Kong Special Administrative Region (Ref. No. 
COVID19F01). 
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Introduction: Appropriate analyses and reporting are essential to the reproducibility and interpretation of clinical trials. However, 
the COVID-19 pandemic and other force majeure events, like the war in Ukraine, have impacted the conduct of clinical trials. 
 
Method: The number of clinical trials potentially impacted were estimated from clinicaltrials.gov. To identify reporting items 
considered vital for assessing the impact of COVID-19, we reviewed 35 randomized phase III trials from three top oncology 
journals published between July and December 2020. For validation, we reviewed 29 phase III trials published between January 
and December 2021. 
 
Result: Our results show that the number of clinical trials being potentially impacted in cancer, cardiovascular diseases, and 
diabetes is at least 1484, 535, and 145, respectively. The magnitude of disruption is most significant in oncology trials. Based on 
the review of 35 trials, a modified checklist with ten new and four modified items covering pandemic’s impact on trial conduct, 
protocol changes, delays, data capture, analysis and interpretation was developed to ensure comprehensive and transparent 
reporting. Our validation shows that six out of seven applicable reporting items were reported in less than 21% of the articles. 
 
Conclusion: Our recommendations were proposed to improve the reporting of randomized clinical trials impacted by COVID-
19 and force majeure events that are broadly applicable to different areas of medical research. 
 



 28th Medical Research Conference | 14th January 2023       40 

 

69.  
 
Association of Electrolyte and Acid-Base Derangements with ICU Outcomes in a Territory-Wide Longitudinal Cohort 
 
RYT Cheung1, A Ip1, DY Yap2, PY Ng1,3  
1Critical Care Medicine Unit, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
3Department of Adult Intensive Care, Queen Mary Hospital, Hong Kong 
  
Introduction: Electrolyte and acid-base derangements are common in adult patients in the Intensive Care Unit (ICU). 
Dysnatremia has been described as an independent prognostic factor for adverse outcomes in surgical cohorts, but this has not 
been extensively studied in mixed surgical and medicals cohorts. This study aimed to examine the association of dysnatremia 
with mortality, neurological outcomes and healthcare costs in ICU patients. 
 
Methods: This retrospective observational study included all adult patients admitted to ICUs in public hospitals in Hong Kong 
between January 2010 and June 2022. Patients were classified into three groups according to the serum sodium level within 24 
hours of ICU admission, normonatremic (serum sodium level 135-145mmol/L), hyponatremic (serum sodium level <135mmol/L) 
and hypernatremic (serum sodium level >145mmol/L). 
 
Results: A total of 162,891 ICU patients were identified, 61.5% of whom were male, with a median age of 64 years. At ICU 
admission, serum sodium levels were normal in 113,170 (69.5%), hyponatremic in 40,464 (24.8%) and hypernatremic in 9,257 
(5.7%) patients. After multivariable adjustment for patient comorbidities and characteristics of acute illness, dysnatremia present 
at ICU admission was significantly associated with increased ICU mortality, of which hypernatremia had higher odds of worse 
outcomes compared to hyponatremia (hypernatremia: odds ratio [OR] 1.27; 95% confidence interval [CI] 1.18-1.36; p<.001; 
hyponatremia: OR 1.14; 95% CI 1.09-1.19; p<.001). The odds of adverse neurological outcome were also significantly higher 
with hypernatremic patients (OR 1.22; CI 1.14-1.30; p<.001) compared to normonatremic patients. Both hyponatremic and 
hypernatremic patients were associated with significantly an increased healthcare costs (normonatremia: HK$122,000 
[HK$69,200-251,700]; hyponatremia: HK$155,900 [HK$88,500-302,700]; and hypernatremia: HK$194,500 [HK$93,600-
407,600]; p<0.001). The healthcare costs in hypernatremic patients were 26% higher than in normonatremic patients. 
 
Conclusion: Dysnatremia at ICU admission was significantly associated with increased risk of ICU mortality in mixed surgical 
and medical patients, with hypernatremia further associated with increased incidence of adverse neurological outcomes. 
Dysnatremia was significantly associated with increased healthcare costs.  
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Introduction: Cognitive impairment is increasing recognized in central nervous system inflammatory demyelinating disorders 
including multiple sclerosis (MS) and neuromyelitis optica spectrum disorders (NMOSD). Brief International Cognitive 
Assessment for Multiple Sclerosis (BICAMS) is validated to be useful in English, German, Portugese and Japanese. Cognitive 
function test convenient for clinical use for our local Chinese MS and NMOSD patients is lacking. 
 
Objective: Develop a Chinese version of BICAMS for use of Chinese MS and NMOSD patients. 
  
Methods: Chinese MS and NMOSD patients from Queen Mary Hospital and healthy control subjects were recruited for cognitive 
function assessment by a Chinese version of BICAMS consisting of the Symbol Digit Modalities Test (SDMT), a Brief 
Visuospatial Memory Test (BVMT) and Cantonese version of California Verbal Learning Test (CVLT). To evaluate learning 
effect of the Chinese BICAMS, repeat testing was performed 2-3 weeks after the initial testing. Scoring of all tests was performed 
by a single investigator (CYC) according to the criteria of the English version of BICAMS. Cognitive impairment (CI) was 
defined as score of 1.5 SD below the mean of control group in one or more tests. 
 
Results: 30 MS, 15 NMOSD and 20 healthy subjects were studied with informed consent without difference in mean age (37 to 
47.9 years) and mean years of education (16.3 to 18.2 years). Two of the 20 (10%) healthy subjects, 19 of 30 MS (63.3%) and 4 
of 15 NMOSD (26.7%) patients had CI. For MS patients, CI was suggested by SDMT in 68.2%, BVMT in 66.7% and CVLT in 
69.2% whereas for NMOSD patients, CI was suggested by SDMT in 27.3%, BVMT in 25.0% and CVLT in 23.1%. For the 
control subjects, CI was suggested by SDMT in 5.6%, BVMT in 8.3% and CVLT in 7.7%. For MS patients, the mean SDMT 
(p<0.05), BVMT (p<0.001) and overall BICAMS (p<0.001) scores were significant lower than that of control subjects whereas 
for NMOSD patients, the mean BVMT (p<0.05) and overall BICAMS score (p<0.05) were significantly lower than that of control 
subjects. Importantly, correlation analysis revealed that initial test and repeat test 2-3 weeks later had good correlation (r=0.932 
for SDMT, r=0.901 for BVMT, r=0.890 for CVLT) suggesting negligible learning effect.  
 
Conclusion: The Chinese (Cantonese) version of BICAMS is useful for cognitive function assessment of local MS and NMOSD 
patients with negligible learning effect. Cognitive impairment is more common in MS than NMOSD patients in this pilot study. 
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Introduction: Glycemic control is an important clinical issue in the management of patients with heart failure (HF). Variability 
of Glycated hemoglobin A1c (HbA1c) has been proven to be a predictor of cardiovascular events. However, previous studies 
mainly focused on general population and patients with coronary artery disease, while less is known about the effect of long-term 
HbA1c variability on clinical outcomes in HF patients. Thus we aim to evaluate the association of HbA1c variability and the risk 
of all-cause mortality and rehospitalization in patients with HF irrespective of their diabetic status.  
 

Methods: By using the data from the well-validated Clinical Data Analysis Reporting System (CDARS) of Hong Kong, HF 
patients from 2003-2020 who had more than 3 times HbA1c measurements after the diagnosis of HF were included (N=65950, 
mean age was 66.5±12.0 years and 39409 (52.9%) were male). Average successive variability (ASV) (average absolute difference 
between successive values), standard deviation (SD) of HbA1c were calculated. Hazard ratio (HR) of all-cause mortality and HF 
rehospitalization were estimated using competing risk regression with Cox proportional-hazard model. 
 

Results: During a median follow-up of 7.2 years, 52446 (79.5%) patients developed HF rehospitalization and 34508 (52.3%) 
died. After adjusting for confounders, each unit change of HbA1c ASV or SD was significantly associated with higher risk of all-
cause mortality, as well as higher risk of HF-rehospitalization. Among the study population, 48673 (73.8%) was diabetic while 
the remaining 17277 (26.2%) were non-diabetic. Interestingly, HbA1c variability had a stronger impact to non-diabetic compared 
to diabetic patients (P for interaction <0.001) in predicting all-cause mortality and HF rehospitalization.  
 

Conclusion: In patients with HF, a greater HbA1c variability was associated with an increased risk of HF rehospitalization and 
all-cause mortality. Such effect was stronger in non-diabetic compared with diabetic. HbA1c variability, irrespective of baseline 
diabetic status, should be evaluated in HF patients for better risk-stratification.  
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Introduction: To determine the association between levels of triglyceride and all-cause mortality and cardiovascular outcomes 
in patients with in heart failure (HF). 
 

Methods: Using a previously validated territory-wide clinical information registry, all eligible patients with HF (N=127124) from 
1996 to 2020 were enrolled. Triglyceride levels associated with risk of mortality were evaluated on a continuous scale using 
restricted cubic spline curves and by categories of triglyceride using Cox proportional hazards regression model with competing 
risk where appropriate. The primary outcomes were all-cause mortality and cardiovascular death (CVD). Secondary outcomes 
included atherosclerotic cardiovascular disease (ASCVD, a composite of myocardial infarction, unstable angina, arterial 
revascularization or ischemic stroke) and HF admission or death. 
 

Results: The mean age of the study population was 71.4±12.2 years and 65869 (51.8%) were male. The association between 
triglyceride levels and the risk of all-cause mortality and CVD was U-shaped curve. The risks of all-cause mortality reached a 
nadir between triglyceride levels of 1.12 mmol/L and 3.28 mmol/L and was lowest at 1.95 mmol/L. Notably, when we investigated 
admission or death for ASCVD, a positive relationship was seen in high triglyceride levels and ASCVD admission or death while 
neutral in low triglyceride levels. Conversely, when we investigated readmission for HF, an inverse relationship was found where 
lower triglyceride levels were associated with higher risks of HF readmission. Further, the associations were consistent between 
triglyceride levels and all-cause mortality within subgroups including old or young, female or male, with or without comorbid 
CAD, DM, AF, low or high LDL-C levels, with or without lipid lowering treatment. 
 

Conclusion:  In the HF population, low and high levels of triglyceride were associated with increased risks of all-cause mortality 
and CVD compared with those with midrange levels. Triglyceride was positively associated with ASCVD while inversely 
associated with HF admission or death. The lowest risk of all-cause mortality was found at a triglyceride concentration of 1.95 
mmol/L. 
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Introduction: Major intracerebral hemorrhage (ICH) trials have largely been unable to demonstrate therapeutic benefit in 
improving functional outcomes. This may be partly due to the heterogeneity of ICH outcomes based on their location, where a 
small strategic ICH could be debilitating, thus confounding therapeutic effects. We aimed to determine the ideal hematoma 
volume cut-off for different ICH locations in predicting ICH outcomes. This would be useful in guiding patient selection for 
clinical trials. 
 

Methods: We analyzed 710 consecutive ICH patients enrolled in the University of Hong Kong prospective stroke registry from 
January 2011 to December 2018. Six-month neurological outcomes were defined as good (modified Rankin Scale (mRS) 0-2), 
poor (mRS 4-6), and mortality. ICH volume cut-off, sensitivity, and specificity in predicting different outcomes for ICH at specific 
locations were determined using receiver operating characteristic curves. We determined whether these cut-offs were 
independently associated with respective outcomes using multivariate logistic regression. 
 

Results: The volume cut-off for good outcome according to ICH location was 40mL for lobar, 32mL for putamen/ external 
capsule (EC), 5.5mL for internal capsule (IC)/ corona radiata (CR), 6.5mL for thalamus, 10mL for cerebellum, and 3mL for 
brainstem. ICH smaller than the cut-off for all supratentorial sites had higher odds of good outcomes (all p<0.05). Volumes 
exceeded 48.5mL for lobar, 37mL for putamen/EC, 6mL for IC/CR, 7mL for thalamus, 22mL for cerebellum, and 4mL for 
brainstem were at greater risk of poor outcomes (all p<0.05). Mortality risks were higher for volumes that exceeded 76mL for 
lobar, 56mL for putamen/EC, 14mL for IC/CR, 19mL for thalamus, 24.5mL for cerebellum, and 8mL for brainstem (all p<0.05). 
All cut-offs had acceptable sensitivity and specificity, except in predicting good outcome for cerebellum.  
 

Conclusions: ICHH outcomes differed with location-specific hematoma size. Location-specific volume cut-off should be 
considered in patient selection for ICH trials. 
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Association between Proportionality of Tricuspid Regurgitation with Outcome after Tricuspid Annuloplasty 
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Introduction: Patients with secondary tricuspid regurgitation (TR) benefit differentially from tricuspid annuloplasty. We 
hypothesized that TR severity may be proportional or disproportional to right ventricular (RV) remodelling and investigated the 
prognostic implication of this novel framework. 
 

Methods: The ratios of pre-procedural effective regurgitant orifice area (EROA) with right ventricular end-diastolic area (RVDA) 
and tricuspid annular plane systolic excursion (TAPSE) were retrospectively assessed in307 patients undergoing tricuspid 
annuloplasty. Based on optimal thresholds derived from cubic splines and maximally selected rank statistics, patients were 
stratified into 3 groups: proportionate TR (Group 1: EROA/RVDA≤1.70 and EROA/TAPSE ≤3.42), disproportionate TR to RV 
size (Group 2: EROA/RVDA >1.70 and EROA/TAPSE≤3.42), and disproportionate TR to RV size and function (Group 3: 
EROA/RVDA >1.70 and EROA/TAPSE >3.42). 
 

Results: Overall, 77 (25%), 126 (41%), and 104 (34%) patients were classified into Group 1, 2, and 3, respectively. Compared 
with those with proportionate TR (Group 1), patients with disproportionate TR (Group 2 and 3) had a higher prevalence of atrial 
fibrillation and smaller left ventricular end-diastolic and end-systolic volumes. During a median (interquartile range) follow-up 
of 4.1 (2.5-6.2) years, 81 adverse events (49 HF hospitalizations and 32 deaths) occurred. Patients with disproportionate TR 
(Group 2 and 3) had higher rates of adverse events than those with proportionate TR (22% and 44% versus 9%; P=0.018 and 
P<0.001, respectively) and were independently associated with poor outcomes on multivariate analysis. TR proportionality 
outperformed guideline-based prediction algorithm comprising EROA and RV assessment in outcome prediction (C-statistic 0.70 
versus 0.62, p=0.015; likelihood ratio test <0.001).  
 

Conclusions: Disproportionate TR is independently associated with poor prognosis in patients undergoing tricuspid annuloplasty. 
Characterization of TR severity to RV size and function may aid patient selection and risk stratification for tricuspid annuloplasty. 
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Chronic oral administration of Apelin-receptor agonist reverses cognitive impairments and alleviates 
neuropathology in an Alzheimer’s disease mouse model  
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Introduction: Alzheimer’s Disease (AD) is the most common cause of dementia and it is characterized by extracellular amyloid 
plaques, intracellular neurofibrillary tangles and neuronal loss. Numerous evidence has shown the association between neuronal 
insulin resistance and AD pathogenesis. Neuronal insulin resistance not only enhances the activity of -secretase, Aβ production 
and deposition, but also reduces Aβ clearance, impedes microglial phagocytotic activity, and induces GSK3β-mediated Tau 
phosphorylation. Recent reports have shown that Apelin can increase glucose uptake by promoting GLUT4 translocation and 
restoring insulin sensitivity of TNFα-induced insulin resistance via activating PI3K/AKT and Erk1/2 signalling pathways. In this 
study, we use a novel invented Apelin receptor (APJ) agonist, CMF-019, to investigate if AD neuropathology can be ameliorated 
through the activation of Apelin/APJ system. 
 

Methods: 5xFAD mice, at 9-month age, were fed with either CMF-019 (50 mg/kg of weight) or corn oil daily by oral gavage for 
3 months. Novel object recognition test and Morris water maze test were performed to evaluate the cognitive and memory function 
of CMF-019-treated 5xFAD mice (CMF-5xFAD), Corn-oil-treated 5xFAD (Veh-5xFAD) and C57BL/6N (wildtype) mice. The 
neuropathology of these mice was evaluated by immunohistochemistry and western blot analysis. 
 

Results: Chronic oral administration of CMF-019 significantly improved cognitive function in 5xFAD mice. CMF-5xFAD and 
wildtype spent more time on novel object than the Veh-5xFAD. Moreover, CMF-019 and wildtype mice have shown shorter 
latency (P<0.05) in the hidden platform test and spent significantly more time (P<0.01) to locate in the target quadrant in the 
probe test, indicating that the CMF-019 has ameliorated the learning and memory deficits in 5xFAD mice. Meanwhile, 
immunohistochemistry demonstrated that the intensities of Iba1 and GFAP staining were significantly decreased in the 
hippocampus and cerebral cortex of CMF-5xFAD when compare with that of Veh-5xFAD (P<0.01), illustrating that CMF-019 
reduced microgliosis and astrogliosis. The elevated MAP2 intensity (P<0.01) in the cerebral cortex of CMF-5xFAD demonstrated 
greater dendritic integrity after CMF-019 treatment. Reduction of the number of Thioflavin S+ plaques (P<0.01) was also found 
in the hippocampus of CMF-5xFAD. These results indicated that CMF-019 alleviated the amyloid pathology in the AD mouse 
model. 
 

Conclusion: Chronic CMF-019 treatment improved spatial memory functions and significantly rescued dendritic impairment in 
5xFAD mice. CMF-019 decreased fibrillary amyloid and reduced microglial and astrocytic activity in AD mice. Our results 
indicated that CMF-019 exhibited multiple therapeutic benefits towards AD and hence, chronic administration of CMF-019 could 
serve as a potential treatment for AD. 
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Introduction: A growing body of research suggests that insomnia (INS) and metabolic-related traits share a shared origin and 
frequently occur together. Uncertainty persists regarding the similar genetic etiology underpinning INS and metabolic syndrome 
(Mets). 
 
Methods: We examined shared genetics between insomnia (N = 113,006) and six metabolic-related traits using large-scale 
genome-wide association study (GWAS) data, linkage disequilibrium score regression, multi-trait GWAS analysis, 
transcriptome-wide association analysis, and evaluated causal associations using Mendelian randomization (MR).  
 
Results: We found strong positive genetic correlations between INS and Type 2 diabetes (T2D) (Rg = 0.2686, P = 3.69 × 10− 8) 
and body mass index (BMI) (Rg = 0.1629, P = 3.02 × 10−5). The total number of lead SNPs increased from 0 to 2 for INS, 
decreased from 155 to 154 for T2D, and increased from 94 to 309 for BMI. Pathway enrichment analysis indicated several 
significant shared biological processes like prolactin and growth receptor signaling between INS and T2D in the Gene Ontology 
and Reactome database. In addition, we observed that metabolic traits were not causally related to a higher risk of insomnia and 
vice versa using a MR approach. 
 
Conclusion: Our findings suggest that insomnia and metabolic traits have shared genetic etiology. This research increases our 
knowledge of the genetic basis of insomnia and metabolic traits. Further studies are required to explore the genetic association of 
insomnia with T2D and Mets. 
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Introduction: Hypokalemia is a common problem in hypertensive patients. We aimed to use machine learning to identify features 
predicting the risk of hypokalemia in hypertensive patients. 
 

Methods: Participants with hypertension in the United States National Health and Nutrition Examination Survey 1999-2018 were 
included for analysis. We used five machine learning algorithms (logistic regression, k-nearest neighbor, random forest, recursive 
partitioning and regression trees, and eXtreme Gradient Boosting) involving 28 screened features. We selected the most 
appropriate model according to the area under the receiver operating characteristic curve (AUROC). We then evaluated the 
hypokalemia-associated key features in the hypertension group and their cardiovascular diseases (CVD) subgroup using the 
SHapley Additive exPlanations (SHAP) values after determining the optimal model. 
 

Results: 21,284 hypertensive participants were included for analysis. Of these, 3,615 had known CVD. The AUROCs of models 
were between 0.62 and 0.73 for the hypertension dataset and between 0.66 and 0.77 for the CVD subgroup. The random forest 
algorithm had the highest AUROC (hypertension dataset: 0.73 [95%CI, 0.70-0.76], P<0.001; CVD subgroup: 0.77 [95%CI, 0.71-
0.83], P<0.001) and sensitivity (hypertension dataset: 0.67; CVD subgroup: 0.81) based on 28 features screened, and a nomogram 
based on the top ten important features screened by random forest retained a good performance (hypertension dataset: 0.72 
[95%CI, 0.69-0.75], P<0.001; CVD subgroup: 0.75 [95%CI, 0.68-0.81], P<0.001). Using SHAP values, the key features and their 
impact pattern on hypokalemia risk were determined. Use of non-potassium-sparing diuretics, ethnic minorities, women, higher 
estimated glomerular filtration rate, higher systolic blood pressure, younger age, lower body mass index, and lower income were 
associated with increased hypokalemia risk, whereas lower systolic blood pressure and higher diastolic blood pressure were 
associated with increased hypokalemia risk in those with comorbid CVD. 
 

Conclusion: Our predictive nomogram based on a random forest algorithm shows good performance, and key features associated 
with hypokalemia have been identified in hypertensive patients and the subgroup with CVD. These findings from machine 
learning facilitate the development of artificial intelligence to highlight hypokalemia risk in hypertension patients. 
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Introduction: Metabolic syndrome (MetS) is known to be related to periodontal disease and tooth loss. The relationship is 
complex, so we aimed to identify the components of the metabolic syndrome associate with tooth loss. 
 

Methods: Participants from the US National Health and Nutrition Examination Survey (NHANES) 2003-2018 were included for 
analysis. Subjects with the following were included: aged 20 or above, valid data including smoking status, education level, teeth 
number, income data, and more than 3 valid data of MetS components. They were divided into 3 groups according to their total 
number of permanent teeth (TNOPT) excluding the third molar: 0-20, 21-27, 28. Pearson correlation was employed to examine 
the association of TNOPT with each MetS component (fasting glucose, waist circumference, high-density lipoprotein (HDL), 
triglyceride and blood pressure) with adjustment for confounders. 
 

Results: 30877 participants were included, of whom 71% had MetS. The percentage of subjects with metabolic syndrome in the 
0-19, 20-27, 28 groups were 40.19%, 28.49% and 17.64%, respectively. After age adjustment, TNOPT correlated with fasting 
glucose (r=-0.061, p=<0.001), triglyceride (r=-0.17, p=0.041), waist circumference (r=-0.027, p=<0.001), and systolic blood 
pressure (r=-0.39, p=<0.001), respectively. TNOPT correlated with diastolic blood pressure (r=0.46, p=<0.001) and HDL (r=0.57, 
p=<0.001) respectively. 
 

Conclusion:  Tooth loss is associated with MetS. In particular, it is associated with higher fasting glucose, triglyceride, waist 
circumference, and systolic blood pressure. Higher diastolic blood pressure and HDL are associated with lower tooth loss. 
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Introduction: Xeno-free is a more and more widely accepted concept of making regenerative grafts. Since the method of 
manufacturing adipose-derived stem cell sheets (ADSC sheets) for scaffold-free stem cell regenerative medicine was developed 
and authorized the patent, many in vitro and in vivo studies proved the effectiveness and safety of using ADSC sheets in 
regenerative medicine. Although adipose tissue can be harvested low invasively from the donors, it remains an invasive operation 
that might cause possible biohazard and be rejected by potential donors. If the mesenchymal stem cells derived from the umbilical 
cord can be made into stem cell sheets utilizing the concept of manufacturing ADSC sheets, the risk to the stem cell donors is 
restricted. 
 

Methods: Commercial umbilical cord derived mesenchymal stem cells (UCMSCs) and adipose derived stem cells were employed 
in the experiments. UCMSCs were examined by flow cytometry to confirm the cell surface markers of a mesenchymal stem cell. 
Then we used the modified original protocol of making ADSC sheet to treat the UCMSCs. After standard procedure finished, we 
tested if the UCMSC sheets were successfully made and examined the key factors including the mechanical strength of the 
UCMSC sheets. 
 

Results: The UCMSCs presented positive cell surface markers of CD44, CD90, CD105. Compared to ADSCs, UCMSCs took 
the same time to achieve stem cell sheets and present the similar extracellular matrix as that in the ADSC sheets. Although the 
mechanical strength was lower than ADSC sheets, UCMSC sheets can still be used for regenerative medicine without other 
scaffolds. 
 

Conclusion: UCMSC sheets can be made following an original modified MSC sheet manufacturing protocol. Since the UCMSC 
sheets present the similar nature of ADSC sheets and it is no need to harvest the UCMSCs by an invasive operation to the donors, 
the UCMSCs are considered as a prospective candidate for making stem cell sheet for regenerative medicine. 
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Introduction: The emergence of the highly transmissive Omicron variant of coronavirus disease 2019 (COVID-19) has led to a 
rapid surge of cases in February 2022 in Hong Kong. The tightened social distancing measures leading to limited access to 
healthcare services and resources may negatively impact those with chronic conditions such as Parkinson’s disease (PD). In this 
study, we aimed to understand the impact of the Omicron wave on the well-being of PD patients. Although not at higher risk of 
contracting COVID-19, they could have a worse outcome and increased risk of complications when infected. Given the relatively 
low vaccination rate among people of older age in Hong Kong, we also explored vaccination rate of PD patients and their reasons 
for or against COVID-19 vaccination. 
 

Methods: We recruited PD patients from outpatient clinics in Queen Mary Hospital and Tung Wah Hospital between April – 
June 2022, and interviewed them via phone with questions about the impact of the Omicron wave on 1) their PD symptoms and 
interruptions in their daily lives, 2) their vaccination status and their reason for or against vaccination, and 3) if they have 
contracted COVID-19. 
 

Results: Among 188 PD patients (57.4% male, mean age 67.72 ± 8.37 years), 96.8% reported facing problems during the Omicron 
wave, with most finding interruptions in seeing friends and family (91.2% and 71.4% respectively), and exercising (71.4%). 
Majority of patients (79.3%) reported worsening PD symptoms, including slower movement (56.4%) and rigidity (50.3%), and 
experienced worsened fatigue (40.3%) and anxiety (30.9%). 
 

Among our patients, 81.3% were fully vaccinated, with a higher preference for the CoronaVac vaccine (56.2%). The most 
common reason for receiving vaccination was “believe in vaccine efficacy in protecting self and others” (84.4%) followed by 
“vaccine pass” (43.7%). Most unvaccinated patients (n=21) were worried about side effects of the vaccine and worsening of PD 
symptoms or other medical comorbidities. 
 

Thirty-one patients (16.6%) contracted COVID-19 between January – June 2022, presumably infected with the Omicron variant. 
They reported cough, fatigue, throat pain, and fever as the most common symptoms. 
 

Conclusion: The Omicron outbreak in Hong Kong had a negative impact on PD patients’ motor and non-motor symptoms. The 
incidence of COVID-19 and vaccination rate in our PD cohort were comparable to that of the general public aged over 60 in Hong 
Kong (15.7% and 79.4% respectively) (as of the end of June 2022). 
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1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
2Centre for Safe Medication Practice and research, Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong 
Kong 
3Laboratory of Data Discovery for Health (D24H), Hong Kong 
4Department of Pharmacy, The University of Hong Kong-Shenzhen Hospital, Shenzhen, China 
5The University of Hong Kong Shenzhen Institute of Research and Innovation, Shenzhen, China 
 

Introduction: PPIs have been shown to increase risk of COVID-19 infection among non-vaccinated subjects, possibly due to effect on gut 
dysbiosis. However, whether PPIs affect clinical outcomes of COVID-19 vaccine recipients remains unknown. 
 
Objective: To investigate the association between PPIs and COVID-19 infection outcomes among vaccine recipients. 
 
Methods: This was a retrospective cohort study based on a territory-wide database of 3,272,286 vaccine recipients. Individuals aged ≥18 who had 
received at least two doses of either BNT162b2 (mRNA vaccine) or CoronaVac (inactivated vaccine) were included. Analyses were conducted 
separately for:(i) two-dose vaccine recipients and (ii) three-dose vaccine recipients. Exclusion criteria included prior gastrointestinal surgery, 
immunocompromised status, prior COVID-19 infection before first dose of vaccination, and histamine 2 receptor antagonist use. Patients were 
followed from date of first dose vaccination (index date) till outcome occurrence, death, date of vaccination of additional dose, or end of data 
availability (Mar 31, 2022). Primary exposure was pre-vaccination use of PPIs (defined as any prescription of PPIs within 90 days before first dose 
vaccination). Primary outcome was COVID-19 infection confirmed by positive PCR test. Secondary outcomes included COVID-19-related 
hospitalization and severe COVID-19 infection (defined as a composite of COVID-19-related mortality or intensive care unit admission or 
ventilatory support). Covariates include age, sex, Charlson Comorbidity Index (CCI) score, index date, comorbidities, and concomitant medication 
use. We use propensity score matching (PSM) and Poisson regression model to estimate adjusted incidence rate ratio (aIRR) of outcomes between 
PPI users and non-users. 
 
Results: There were 240,686 PS matched two-dose vaccine recipients (median age:64 years [IQR:53-73]; male:46%) with a median follow-up of 
7.1 months (IQR:2.8-8.1). Pre-vaccination PPI use was associated a higher risk of COVID-19 infection (aIRR:1.09;95% CI:1.06-1.13), 
hospitalization (aIRR:1.39;95% CI:1.21-1.60), and severe COVID-19 infection (aIRR:2.29;95% CI:1.65-3.17). The harmful effect of PPIs on 
severe COVID-19 infection outcomes was limited to CoronaVac recipients (aIRR:2.24;95% CI:1.58-3.18) and age ≥60 years (aIRR:2.38;95% 
CI:1.70-3.32). Among 111,734 PS matched three-dose vaccine recipients (median age:62 years [IQR:52-70]; male: 49%; median follow-up of 9.2 
months [IQR:8.1-11.1)), pre-vaccination PPI use was only associated with a higher risk of COVID-19 infection (aIRR:1.07;95% CI:1.03-1.12), but 
not hospitalization (aIRR:1.14;95% CI:0.82-1.59) or severe COVID-19 infection (aIRR:1.00;95% CI:0.35-2.86). 
 
Conclusion: Although pre-vaccination PPI use was associated with higher risk of COVID-19 infection, severe infection was limited to two-dose 
vaccine recipients only. 
 

82.  
    

Gut microbiota is associated with vaccine immunogenicity at six months after two doses of BNT162b2 
 

Ka Shing Cheung1, Yunshi Liao2, Tsan Yuk Lam2, Lok Ka Lam1, Ivan FN Hung1, Wai K Leung1 
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
2School of Public Health, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
 

Introduction: It is unclear whether gut microbiota influences long-term COVID-19 vaccine immunogenicity, as humoral immunity decreases with 
time. 
 
Objective: We aimed to investigate association between gut microbiota composition and long-term immunogenicity of BNT162b2. 
 
Methods: This was a prospective cohort study recruiting adult BNT162b2 two-dose recipients from three vaccination centers in Hong Kong. 
Exclusion criteria included prior COVID-19 infection, gastrointestinal surgery, inflammatory bowel disease, immunocompromised status and 
autoimmune diseases. Blood samples were collected at baseline and day180 after first dose, and were tested for neutralising antibody (NAb) against 
receptor-binding domain (RBD) of wild type SARS-CoV-2 virus using chemiluminescence immunoassay. NAb seroconversion (defined as 15 
AU/mL) was determined at day180 after first dose of vaccine. Those with NAb ≥75th percentile and <75th percentile were classified as high- and 
low-responders, respectively. Stool samples were collected at baseline, followed by DNA extraction and shotgun metagenomic sequencing by 
Illumina NovaSeq 6000 platform. Composition of microbial communities at species level was profiled by applying MetaPhlAn classification on 
the sequences. Relative abundances of microbial taxa were compared between high- and low-responders. Alpha-diversity was estimated by 
observed species, Shannon and Simpson indices, and compared between the two groups using Wilcoxon signed-rank test. Beta-diversity including 
Bray-Curtis compositional dissimilarity was compared by non-metric multidimensional scaling (NMDS). Linear discriminant analysis (LDA)-
Effect Size (LEfSe) was performed to identify three stool microbial markers with highest rank on explaining differences between the two groups. 
 
Results: 242 BNT162b2 recipients (median age:50.2 years [IQR: 42.5-55.6];male:85 [35.1%]) were recruited. The seroconversion rate at day180 
was 95.9%, and 61 (25.2%) were classified as high-responders. According to alpha and beta diversity, there was no difference in gut microbiome 
composition between high- and low-responders (all p>0.05). Ruminococcus bicirculans, Parasutterella excrementihominis, and Streptococcus 
salivarius (at species level) were significantly more abundant in high- than low-responders (0.9% vs 0.1%, 0.08% vs 0.02%, 0.06% vs 0.04%, 
respectively). LEfSe analysis showed Ruminococcus bicirculans (log10LDA score=3.65;p=0.03), Parasutterella excrementihominis (log10LDA 
score=2.82;p=0.04) and Bacteroides thetaiotaomicron (log10LDA score=-3.70;p=0.04) were microbial markers for enhanced BNT162b2 
immunogenicity. 
 
Conclusions: Potential microbial markers for long-term BNT162b2 immunogenicity were Ruminococcus bicirculans, Parasutterella 
excrementihominis and Bacteroides thetaiotaomicron. Quantitative polymerase chain reaction (qPCR) will be performed in a validation cohort. 
 



 28th Medical Research Conference | 14th January 2023       47 

 

83.  
 

Effects of sunlight exposure on left ventricular function and remodeling in obese Type 2 Diabetes Mellitus 
Patients 
 
CNM Cheung1, MZ Wu1, QW Ren1, JY Huang1, YK Tse1, HF Tse1, KH Yiu1 
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong 
 

Introduction: Type 2 diabetes mellitus (T2DM) is not only a risk factor for the development of heart failure, but also worsens 
symptoms and prognosis. Previous studies suggested sunlight exposure may reduce cardiovascular disease incidence and all-
cause mortality. However, the effects of sunlight exposure on cardiac function and remodeling are still uncertain. Obesity is one 
of the commonest additional cardiovascular risk factors among T2DM patients. It triggers our interest on any additional benefits 
of sunlight in patients with double comorbidities. 
 

Methods: We prospectively recruited 93 patients with T2DM (mean age 59.1± 11.2 years; male 49.5%). All patients had their 
demographic, cardiovascular risk factors, and echocardiographic parameters assessed at baseline and after a median of 24±12 
months. Their left ventricular dimensions and functions were measured. Their sunlight exposure during the follow-up period was 
recorded via a telephone interview. Multivariate stepwise regression analyses were performed after having patients being stratified 
into non-obese (mean BMI 22.96±1.82; n=38; 40.9%) and obese subgroups (mean BMI 29.03±3.49; n=55; 59.1%). 
 

Results: The obese subgroup experienced an increase in both the left ventricular mass (LVM)(mean 8.52±17.78) and left 
ventricular mass index (LVMi) (mean 5.83±9.03) after the follow-up period. Those with more sunlight exposure during the 
follow-up period had a significantly greater increase in LVM (Beta=0.36, p<0.05) and LVMi (Beta=0.46, p<0.001). 
 

The obese subgroup had a general decrease in left ventricular ejection fraction (LVEF) (mean -2.11%±5.16). However, obese 
T2DM patients who had more sunlight exposure during the follow-up period showed a significantly smaller LVEF decrease in 
the follow-up assessment (Beta=0.32, p<0.01). Their absolute LVEF in the follow-up assessment was also significantly higher 
(Beta=0.36, p<0.01). A higher amount of sunlight exposure was also associated with an insignificantly lower left atrial volume 
index (LAVi) (Beta=-0.23, p=0.06) in follow-up and a negative change in LAVi compared to the baseline (Beta=-0.24, p=0.05). 
 

There is no significant association between sunlight exposure and echocardiographic parameters observed in the non-obese T2DM 
patients. 
 

Conclusion: An increase in sunlight exposure slower the deterioration in left ventricular ejection fraction. However, it was 
associated with left ventricular hypertrophic remodeling. The effects were specific to high-risk T2DM patients with obesity. 
 

84.  
   

Longitudinal progression of hepatic steatosis and type 2 diabetes predict adverse outcomes in elderly patients 
with chronic hepatitis B 
 
RWH Hui1, LY Mak1,2, KS Cheung1,2, J Fung1,2, MF Yuen1,2, WK Seto1,2 
1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2State Key Laboratory of Liver Research, The University of Hong Kong, Hong Kong 
 

Introduction: Steatosis and metabolic risk factors are common in the elderly, yet the influence of metabolic comorbidities on 
disease progression and prognosis in elderly chronic hepatitis B (CHB) patients has not been well-defined. 
 

Methods: We prospectively recruited consecutive CHB patients with age ≥ 60 years from Queen Mary Hospital, Hong Kong. 
All patients received comprehensive metabolic workup at baseline and serially. Transient elastography assessment of liver fibrosis 
(through liver stiffness) and steatosis (through controlled attenuation parameter (CAP)) was also performed. Fibrosis staging was 
defined according to European Association for the Study of the Liver guidelines. Fibrosis progression was defined as increase by 
≥ 1 fibrosis stages from baseline. Outcomes of hepatitis B surface antigen (HBsAg) seroclearance, hepatocellular carcinoma 
(HCC), and mortality were assessed. 
 

Results: 608 patients were recruited (mean age 67.3 +/- 5.5, 61.8% male, 69.9% on nucleos(t)ide analogues (NAs)). Median baseline 
liver stiffness and CAP were 6.8 (5.0-10.2) kPa and 260 (220-305) dB/M respectively. Interval transient elastography was performed at 
2.5 (2.1-3.1) years, and the median liver stiffness and CAP at interval scan were 6.8 (5.4-9.9) kPa and 260 (222-300) dB/M respectively. 
143 patients (23.5%) developed fibrosis progression, and longitudinal increase in CAP independently predicted fibrosis progression (OR 
1.01, 95%CI 1.00-1.01, p=0.009). After follow-up for 4.3 (3.2-6.3) years, 29 (4.8%), 48 (7.9%) and 24 (3.9%) patients developed HBsAg 
seroclearance, HCC and died respectively. Diagnosis of type 2 diabetes at baseline predicted HBsAg seroclearance (HR 8.46, 95%CI 
1.07-67.12, p=0.043), whereas the use of NAs was associated with lower probability of HBsAg seroclearance (HR 0.24, 95%CI 0.11-
0.52, p<0.001). Longitudinal increase in glycated hemoglobin independently predicted HCC (HR 1.05, 95%CI 1.02-1.09, p=0.005), and 
longitudinal increase in liver stiffness independently predicted mortality (HR 1.07, 95%CI 1.02-1.13, p=0.006). 
 

Conclusion: Longitudinal evolution of steatosis was associated with higher probability of fibrosis progression in CHB patients 
≥ 60 years old. Type 2 diabetes may influence HBsAg seroclearance and HCC development. These findings highlight the diverse 
effects of metabolic comorbidities on the fibrotic burden and adverse outcomes in elderly CHB patients. 
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Low-level hepatitis B viremia detected by a high-sensitivity droplet digital PCR assay is predictive of 
hepatocellular carcinoma in patients with hepatitis B surface antigen seroclearance 
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1Department of Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong 
2State Key Laboratory of Liver Research, The University of Hong Kong, Hong Kong 
 

Introduction: Hepatitis B surface antigen (HBsAg) seroclearance is a favourable disease milestone in chronic hepatitis B (CHB), as it is 
associated with reduced viral replication. Nonetheless, residual risks of hepatocellular carcinoma (HCC) persist after HBsAg seroclearance. 
We hypothesize that low-level viremia detected by high-sensitivity HBV DNA assays may predict HCC occurrence. 
 
Methods: A novel high-sensitivity droplet digital PCR (ddPCR) assay for HBV DNA was developed (QX200, Bio-Rad). Through 
validation with World Health Organization standards, the ddPCR assay achieved lower limit of detection (LLOD) of 1.6 IU/ml and 
lower limit of quantification (LLOQ) of 9.4 IU/ml respectively, with excellent linearity (R2 0.996 from 0-5 log IU/ml) and repeatability 
(Mean coefficient of variation of 3.5% and 6.8% in intra-run and inter-run tests respectively). We recruited patients who have achieved 
spontaneous HBsAg seroclearance and had unquantifiable HBV DNA by the conventional Cobas 4800 System (Roche, LLOQ 10.0 
IU/ml). Patients who have developed HCC after HBsAg seroclearance were matched in a 1:2 ratio with non-HCC controls. Patients 
were matched by age (at HCC diagnosis for cases and at last follow-up for controls), HBsAg seroclearance age, and sex. Stored patient 
sera at the time of HCC diagnosis, 1 year and 2 years prior to HCC were retrieved and tested. Sera at the same time points from last 
follow-up were tested in controls. 
 
Results: 69 patients were recruited (23 HCC & 46 non-HCC controls, 81.2% male, mean age 69.7 ± 8.3, mean HBsAg seroclearance 
age 62.0 ± 8.7). 56.9% of patients had one or more incidences of detectable HBV DNA by the high-sensitivity ddPCR assay in the 2-
year assessment period. No significant associations were demonstrable between detectable HBV DNA with age, HBsAg seroclearance 
age, sex and cirrhosis status respectively (all p>0.05). HCC patients were significantly more likely to have detectable HBV DNA at time 
of diagnosis (44.4% vs 7.0%, p=0.013), 1 year prior to diagnosis (84.2% vs 20.5%, p<0.001), and 2 years prior to diagnosis (57.1% vs 
23.3%, p=0.011) when compared with controls at the same time points. Overall, HCC patients were two-fold more likely than controls 
to have detectable HBV DNA at any time point within the 2-year assessment period (85.7% vs 43.2%, p<0.001), and detectable HBV 
DNA at any time point was the only independent predictor of HCC occurrence within 2 years (Odds ratio 9.3, 95% CI 2.2-38.9, p=0.002). 
 
Conclusion: Despite achieving HBsAg seroclearance, low-level viremia may persist in over 50% of patients, which may in turn increase 
HCC risks. Novel high-sensitivity HBV DNA assays may have a unique role for monitoring and risk prediction in patients after HBsAg 
seroclearance. 
 

86.  
Hybrid immunity generates diverse broadly neutralizing antibodies against SARS-CoV-2 Omicron sublineages 
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fState Key Laboratory of Emerging Infectious Diseases, The University of Hong Kong, Hong Kong 
gCentre for Virology, Vaccinology and Therapeutics, Health@InnoHK, The University of Hong Kong, Hong Kong 
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iDepartment of Microbiology, Queen Mary Hospital, Hong Kong 
jSouthern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou, China 
kHKUST-Shenzhen Research Institute, Nanshan, Shenzhen, China 
 

Introduction: The continuously emerged SARS-CoV-2 variants have overwhelmingly outcompeted the speed of new COVID-19 
vaccine and antibody development. From the end of 2021, several new waves of global infections have resulted from Omicron sub-
lineages including BA.1, BA.2, BA.2.12.1 and BA.4/5. Each sub-lineage has evidently become more resistant to vaccine-induced 
neutralizing antibodies, even leading to antigenic shift. Understanding hybrid immunity generated among vaccinees with breakthrough 
infections becomes essential for determining the magnitude, breadth and potency of neutralizing antibody responses against SARS-
CoV-2 Omicron variants. 
 
Methods: Antigen-specific immunoglobulin G-positive (IgG+) memory B cells were sorted from PBMCs at the single cell level using 
SARS-CoV-2 WT/Alpha/Beta/Gamma/Delta RBD and spike extracellular domain (S-ECD) as the bait. A total of 161 S-ECD reactive 
memory B cells were obtained, resulting in 122 heavy chain and 129 light chain sequences successfully recovered after the sequencing 
confirmation. From the recovered antibody sequences of individual B cells, we successfully expressed 104 monoclonal antibodies 
(mAbs) with naturally paired VH and VL. 
 
Results: In this study, we investigated the types of memory B cell responses generated during hybrid immunity in mRNA-vaccinee after 
breakthrough infection by SARS-CoV-2 Omicron BA.1. By analysing 104 single memory B cell-derived mAbs, we found that the BA.1 
infection effectively recalled diverse B cell clonotypes and Ig genes activated to generate mainly cross-reactive bNAbs (60%) besides 
WT- and BA.1-specific NAbs. Majority of these neutralizing antibodies (24/35, 68.6%) were RBD-specific. Notably, the most potent 
eight NAbs consisted of both class I/II and class III potent bNAbs. Although these bNAbs involved diverse IgH and IgL sequences and 
binding epitopes, they exhibited high and comparable potency against both WT and BA.1 likely due to specific and mutual antigens in 
the mRNA vaccine and the homogenous breakthrough BA.1 strain. We then demonstrated that these bNAbs displayed diverse 
neutralizing activities against other VOCs and Omicron sub-lineages due to their sequence and structural differences. Two class III 
bNAb P2D9 and P3E6 were able to neutralize all VOCs and Omicron sub-lineages tested including the rising BA.4/5 strains. Structural 
analysis consistently revealed diverse modes of bNAb action due to their distinct binding footprints on viral RBD or spike proteins. 
 
Conclusion: Our findings add new insights into hybrid immunity generated by mRNA vaccine-induced diverse memory B cells in 
response to Omicron breakthrough infection. Conceivably, with more bNAbs structural data made available, it would enhance the power 
of deep learning-guided optimization of human bNAbs by targeting highly conserved epitopes. 
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NVAF and diabetes 
cohort analysis

               New Real-world Findings Confirm the Efficacy and 
Safety of Xarelto® in Patients with NVAF and Diabetes1-3

:

REDUCED RISKS WITH XARELTO® vs WARFARIN

Composite Outcome1

SSE/CV death 

9% 19% 15% 15% 20% 28%
Need for dialysis MALE2

Any type of 
diabetic retinopathy3

Major
bleeding

ICH
or renal transplant2

Diabetes-related Complications Bleeding Events1

CRNM=clinically relevant non-major; CV=cardiovascular; ICH=intracranial hemorrhage; MALE=major adverse limb events; NVAF=non-valvular atrial fibrillation; 
SSE=stroke/systemic embolism.

RIVA-DM study was a cohort analysis within the US Optum® De-Identified EHR dataset between 2010 to 2019. It included patients with NVAF and diabetes: 32,078 
patients on Xarelto® and 83,971 patients on warfarin. Patients had follow-up data for an average of 2.9 years. The primary efficacy and safety outcomes were incidence 
rates of developing the composite of SSE/vascular death or major/CRNM bleeding resulting in hospitalization.

References: 1. Coleman CI, et al. Thromboembolism, bleeding and vascular death in nonvalvular atrial fibrillation patients with type 2 diabetes receiving rivaroxaban 
or warfarin. Cardiovasc Diabetol 2021;20:52. 2. Costa OS, et al. Kidney, limb and ophthalmic complications and death in patients with nonvalvular atrial fibrillation and 
type 2 diabetes prescribed rivaroxaban or warfarin: an electronic health record analysis. EHRA Congress. 23–25 April 2021. 3. Costa OS, et al. Ophthalmic complications 
in patients with nonvalvular atrial fibrillation and type 2 diabetes prescribed rivaroxaban or warfarin. EHRA Congress. 23–25 April 2021.

Xarelto 10 mg / 15 mg / 20 mg film-coated tablets
Abbreviated Prescribing Information (Please refer to the full prescribing information before prescribing)
Composition: Active ingredient: 10 mg / 15 mg / 20 mg rivaroxaban. Excipients: Microcrystalline cellulose, croscarmellose sodium, 
lactose monohydrate, hypromellose, sodium laurilsulfate, magnesium stearate, macrogol 3350, titanium dioxide (E171), iron oxide red 
(E172). Indication and Posology: Prevention of stroke and systemic embolism in adult patients with non-valvular atrial fibrillation 
(NVAF) with one or more risk factors, such as congestive heart failure, hypertension, age ≥ 75 years, diabetes mellitus, prior stroke or 
transient ischaemic attack: Recommended dose is 20 mg once daily (recommended maximum dose). Treatment of deep vein 
thrombosis (DVT) and pulmonary embolism (PE) and prevention of recurrent DVT and PE in adults: The recommended dose for the initial 
treatment of acute DVT or PE is 15 mg twice daily for the first three weeks followed by 20 mg once daily for the continued treatment 
and prevention of recurrent DVT and PE. When extended prevention of recurrent DVT and PE is indicated (following completion of at 
least 6 months therapy for DVT or PE), the recommended dose is 10 mg once daily. A dose of 20 mg once daily should be considered 
in patients with high risk. Prevention of venous thromboembolism (VTE) in adult patients undergoing elective hip or knee replacement 
surgery: The recommended dose is 10 mg once daily. The initial dose should be taken 6 to 10 hours after surgery, provided that 
haemostasis has been established. For patients undergoing major hip surgery, a treatment duration of 5 weeks is recommended. For 
patients undergoing major knee surgery, a treatment duration of 2 weeks is recommended. Patients with NVAF who undergo 
percutaneous coronary intervention (PCI) with stent placement: There is limited experience of a reduced dose of 15 mg 
Xarelto once daily (or 10 mg Xarelto once daily for patients with moderate renal impairment [creatinine clearance 30 – 49 ml/min]) in 
addition to a P2Y12 inhibitor for a maximum of 12 months in patients with non-valvular atrial fibrillation who require oral anticoagula-
tion and undergo PCI with stent placement. Renal impairment: No dose adjustment is necessary in patients with mild renal 
impairment (creatinine clearance 50 - 80 ml/min). In patients with moderate (creatinine clearance 30 - 49 ml/min) or severe (creatinine 
clearance 15 - 29 ml/min) renal impairment the following dosage recommendations apply: For the prevention of stroke and systemic 
embolism in patients with non-valvular atrial fibrillation, the recommended dose is 15 mg once daily. For the treatment of DVT, 

treatment of PE and prevention of recurrent DVT and PE: 15 mg twice daily for the first 3 weeks. Thereafter, the recommended dose is 
20 mg once daily. When the recommended dose is 10 mg once daily, no dose adjustment from the recommended dose is necessary. 
Limited clinical data for patients with severe renal impairment (creatinine clearance 15 - 29 ml/min) indicate that rivaroxaban plasma 
concentrations are significantly increased; therefore, Xarelto is to be used with caution in these patients. Use is not recommended in 
patients with creatinine clearance < 15 ml/min. Contraindications: Hypersensitivity to the active substance or any of the excipients; 
active clinically significant bleeding; lesion or condition if considered a significant risk for major bleeding; concomitant treatment with 
any other anticoagulants except under specific circumstances of switching anticoagulant therapy or when unfractionated heparin is 
given at doses necessary to maintain an open central venous or arterial catheter; hepatic disease associated with coagulopathy and 
clinically relevant bleeding risk including cirrhotic patients with Child Pugh B and C; pregnancy and breast feeding. Warnings and 
Precautions: Clinical surveillance in line with anticoagulation practice is recommended throughout the treatment period. Not 
recommended: in patients receiving concomitant systemic treatment with strong concurrent CYP3A4- and P-gp-inhibitors, i.e. azole 
antimycotics or HIV protease inhibitors; in patients with increased bleeding risk; in patients with severe renal impairment (creatinine 
clearance < 15 ml/min); in the treatment of acute pulmonary embolism; due to lack of data: in patients below 18 years of age, in 
patients with prosthetic heart valves, in patients concomitantly treated with dronedarone, in NVAF-PCI patients with a history of 
stroke/transient ischemic attack. Use with caution: please refer to the full prescribing information. Xarelto contains lactose. 
Undesirable effects: Common: anaemia, dizziness, headache, eye haemorrhage, hypotension, haematoma, epistaxis, haemoptysis, 
gingival bleeding, gastrointestinal tract haemorrhage, gastrointestinal and abdominal pains, dyspepsia, nausea, constipation, 
diarrhoea, vomiting, pruritus, rash, ecchymosis, cutaneous and subcutaneous haemorrhage, pain in extremity, urogenital tract 
haemorrhage, fever, renal impairment, peripheral oedema, decreased general strength and energy, increase in transaminases, 
post-procedural haemorrhage, contusion, wound secretion. Other undesirable effects (uncommon, rare, frequency not known): please 
refer to the full prescribing information.
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