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Piperacillin-tazobactam Cefoperazone-sulbactam Ceftazidime

Cefepime Imipenem-cilastatin Meropenem

Conformace to guideline Compliance to memo ICF Compliance to phyisician ICF

Crude mortality rate (per 100 admission)

Overview of the ASP in a 3-year study period (2005 – 2007)

Cheng VC, et al. Eur J Clin Microbiol Infect Dis. 2009 Dec;28(12):1447-56. 



Hand hygiene promotion 

in Hong Kong 

since 2007 2008/02/05
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Wong Shuk-Ching, et al. Antibiotics (Basel). 2022 Aug 8;11(8):1076. 



MedSense devices including badges in beacon 

(left), pump bottle sensor (center), charger (right)

Cheng VC, et al. BMC Infect Dis. 2011 May 26;11:151.

HH compliance:

88.9% with ICN observation

31.5% without ICN observation !



Promotion & Implementation of 
Patient Empowerment in Hand Hygiene

Cheng VC, Wong Shuk-Ching, et al. Am J Infect Control. 
2017 May 1;45(5):562-565.



J Hosp Infect. 2019 Apr;101(4):380-382.

服藥前，請用酒精搓手
液潔手。
Hand hygiene before 

taking drugs.

進餐前，請用酒精搓手
液潔手。
Hand hygiene before 

taking meals.

請用梘液洗手後才盛水
漱口/刷牙。
Wash your hands with 

soap and water before

mouth rinsing/tooth 

brushing.

如廁後，請用梘液洗手。
Wash your hands with soap  

and water after toileting.

如廁前，請用沾有消毒劑的
紙巾清潔廁板。
Wipe the toilet seat with 

disinfectant before use.

使用便盆或尿壺後，請用濕紙
巾抹手，然後再用酒精搓手液
潔手。
Use cleansing wipes to clean 

your hands after using bedpan or 

urinal. Then disinfect your hands 

with alcohol-based hand rub.



Bacteremia 

(14 cases)

Non-bacteremia 

(106 cases)

Bacteremia 

(1 case – imported)

Non-bacteremia 

(34 cases)

Prevalence of multiple-drug resistant A. baumannii in HKWC

Before  intervention
(Jan to Dec 2013)

After intervention
(Jan to Jun 2014)

p < 0.001

Control of hospital endemicity of multiple-drug-resistant 

Acinetobacter baumannii ST457 with directly observed hand hygiene

Cheng VC, et al. Eur J Clin Microbiol Infect Dis. 2015 Apr;34(4):713-8.

16 cases per 100,000 

patient-days 8 cases per 100,000 

patient-days



Benchmark of 317 hospital outbreaks in 7 hospital networks in HK 
(2010-2014)
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Cheng VC, et al. Am J Infect Control. 2015 Jun 6. pii: S0196-6553(15)00469-1. 

No. of outbreaks per 1 million patient -days: 
0.45 (QMH) vs 6.70 (7 acute regional hospital)
15 x ↓ (Rate ratio: 0.068 [CI: 0.002 – 0.376]; p<0.001)



The observed incidence and the predicted incidence of VRE based on the 
segmented Poisson regression before and after the territory-wide implementation 

of the directly observed hand hygiene-based infection control measures

Cheng VC, et al. Am J Infect Control. 2016 Oct 1;44(10):1168-1171. 





Wong Shuk-Ching, et al. Antibiotics (Basel). 2022 Aug 8;11(8):1076. 



Multi-pronged screening strategy for early recognition of  gastrointestinal colonization of CPE in Hong 
Kong West Hospital Network  (1 July 2011 to 30 June 2019)

A total of 1051 newly diagnosed CPE
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Targeted screening: 729 / 1051 (69.4%):
Whom To screening & admission screening: 606 / 1051 (57.7%)
Screening in renal center: 36 / 1051 (3.4%)
Screening in adult intensive care unit: 36 / 1051 (3.4%)
Screening in liver transplant center: 27 / 1051 (2.6%)
Screening in blood & marrow transplant center: 24 / 1051 (2.3%)

Contact screening for CPE exposed patient: 169 / 1051 (16.1%)
Opportunistic screening: 83 / 1051 (7.9%)
Safety net screening: 70 / 1051 (6.6%)

Wong Shuk-Ching, et al. Eur J Clin Microbiol Infect Dis. 2021 Sep;40(9):2017-2022. 



Wong Shuk-Ching, et al. Eur J Clin Microbiol Infect Dis. 2021 Sep;40(9):2017-2022. 



Gastrointestinal colonization of methicillin-resistant Staphylococcus aureus 
in Hong Kong (1 October 2015 to 31 December 2018)

Active surveillance of 43,004 patients (101,690 fecal specimens) in a healthcare region in Hong Kong

Hospitalized patients
41,631 / 43,004 (96.8%) 

Patients with screening for other indications
6,954 / 41,631 (16.7%)

Patients with screening upon admission
34,677 / 41,631 (83.3%)

New MRSA cases (absence of MRSA +ve in any 
specimens in the past 12 months)

1,220 / 1,423 (85.7%) 

Old MRSA cases (presence of MRSA +ve in any  
specimens in the past 12 months

203 / 1,423 (14.3%)

New MRSA cases in acute care hospital
980 / 1,220 (80.3%)

Outpatient patients
1,373 / 43,004 (3.2%) 

Patients with MRSA +ve in fecal specimens 
1,423 / 34,677 (4.1%)

Patients with MRSA -ve in fecal specimens
33,254 / 34,677 (95.9%)

New MRSA case with only fecal specimens +ve
during the same episode of hospitalization

919 / 980 (93.8%)

New MRSA case with other clinical specimens 
+ve during the same episode of hospitalization

61 / 980 (6.2%)

New MRSA cases in 5 extended care hospitals
240 / 1,220 (19.7%)

Unrecognized MRSA colonization days constituted by fecal specimen:
4727

Wong Shuk-Ching, et al. J Hosp Infect. 
2022 Mar;121:65-74. 



Burden of methicillin-resistant Staphylococcus aureus 
in a university affiliated hospital in Hong Kong 

between 1 October 2015 and 31 December 2018
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Wong Shuk-Ching, et al. J Hosp Infect. 2022 Mar;121:65-74. 



Kaplan-Meier survival analysis of patients with 
or without gastrointestinal colonization of MRSA. 
Kaplan-Meier survival analysis was performed 
for the cases (red) and controls (green) from 
October 1st, 2015 and followed up until 
September 30th, 2021. 
Log-rank test was used to compare the statistical 
difference between the survival curves of cases 
and controls (P < 0.001).

Wong Shuk-Ching, et al. J Hosp Infect. 2022 Mar;121:65-74. 



Gastrointestinal colonization of carbapenem-resistant Acinetobacter baumannii
in a healthcare network in Hong Kong (1 October 2015 to 31 December 2019)

Active surveillance of 63,588 patients (161,339 fecal specimens) in a healthcare network in Hong Kong

Hospitalized patients
61,856/ 63,588 (97.3%) 

Patients with screening for other indications
7,331 / 61,856 (11.9%)

Patients with screening upon admission
54,525 / 61,856 (88.1%)

New CRAB cases (absence of CRAB +ve in any 
specimens in the past 12 months)

1,063 / 1,309 (81.2%) 

Old CRAB cases (presence of CRAB +ve in any  
specimens in the past 12 months

246 / 1,309 (18.8%)

New CRAB cases in acute care hospital
746 / 1,063 (70.2%)

Outpatient patients
1,732 / 63,588 (2.7%) 

Patients with CRAB +ve in fecal specimens 
1,309 / 54,525 (2.4%)

Patients with CRAB -ve in fecal specimens
53,216 / 54,525 (97.6%)

New CRAB case with only fecal specimens +ve
during the same episode of hospitalization

698 / 746 (93.6%)

New CRAB case with other clinical specimens 
+ve during the same episode of hospitalization

48 / 746 (6.4%)

New CRAB cases in 5 extended care hospitals
317 / 1,063 (29.8%)

Unrecognized CRAB colonization days constituted by fecal specimen:
2,646

Wong Shuk-Ching, et al. Antibiotics 
(Basel). 2022 Sep 22;11(10):1297. 



Epidemiological characteristics for patients with or without gastrointestinal colonization of
carbapenem-resistant A. baumannii (CRAB) in the age- and sex-matched controls

Wong Shuk-Ching, et al. Antibiotics (Basel). 2022 Sep 22;11(10):1297. 



Data from Hospital Authority; Courtesy of Dr. Vivien Chuang 

Number of patients with newly diagnosed MDROs in Hospital Authority                



Data from Hospital Authority; Courtesy of Dr. Vivien Chuang 

Resistance rate of MDROs in Hospital Authority                





Infect Control Hosp Epidemiol. 2021 Feb;42(2):218-221. 

MMWR Morb Mortal Wkly Rep. 2020 Dec 4;69(48):1827-1831.



Announcement of an 
outbreak of community 
acquired pneumonia in 
Wuhan, China 
(31 December 2019)
(Day 1)



Wong Shuk-Ching, et al. Viruses. 2022 Nov 14;14(11):2519. 



Wong Shuk-Ching, et al. Viruses. 2022 Nov 14;14(11):2519. 



Sharma V, et al. J Med Virol. 2022 May;94(5):1876-1885.



On-site investigation (22 November 2021)
High-level non-reachable surfaces 
(wall or ceiling of 50 x 20 cm in size):
1 (12.5%) of 8 samples: RT-PCR positive (Ct value: 39)

Commonly touched surfaces in room:
21 (53.8%) of 39  samples: RT-PCR positive

Transmission of Omicron (B.1.1.529) 
SARS-CoV-2 Variant of Concern 
in a designated quarantine hotel for travelers: 
a challenge of elimination strategy of COVID-19

Wong Shuk-Ching, et al. Lancet Reg Health West Pac. 2021 Dec 23:100360. 



News 17 November 2022

News 1 December 2022

Cap 599C (Compulsory Quarantine of Certain Persons 
Arriving at Hong Kong Regulation)



Case 1 (index case): 
phylogenetically related 

to 7 secondary cases 
(case 2 to 8)

Floor plan of the restaurant & horizontal airflow in the upper & occupied zones 

Vertical airflow in the restaurant & fan coil units with upper-room 
ultraviolet germicidal irradiation 

Outbreak investigation of airborne transmission of Omicron (B.1.1.529) - SARS-CoV-2 Variant of Concern 
in a restaurant: implication for enhancement of indoor air dilution

Cheng VC, Lung DC, Wong Shuk-Ching (co-first author), et al. J Hazard Mater. 2022 May 15;430:128504.



Elimination strategy – aiming at “zero COVID-19” in Hong Kong

https://www.coronavirus.gov.hk/eng/designated-hotel.html



Transmission of 
SARS-CoV-2 in 

quarantine hotel
(23 April 2021)

Wong Shuk-Ching, et al. Indoor Air. 2021 Sep;31(5):1295-1297.



Hamster Warehouse

Pet Shop C
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22 Cases 
[30  - 32, 36, & 39 - 57]

(13 female; 
aged 16 to 79 years;

& 15 vaccinated)
in Housing Estate B

[28]
F/60

[27]
M/64

[15]
M/44

Pet Shop B Pet Shop A

Transmission chain 
related to the pet shop A 

at Causeway bay 

Transmission chain 
related to the pet shop B 

at Mong Kok

Transmission chain 
related to the pet shop C 

at Mong Kok

Transmission chain of 
SARS-CoV-2 Delta variant 

under epidemiological 
investigation
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M/66

[21]
M/64

[7]
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[12]
F/61
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F/65

Kok KH, Wong Shuk-Ching (co-first author), et al. Emerg Microbes Infect. 2022 Dec;11(1):689-698. 

A cluster of 88 cases 
(17 Jan to 21 Feb 2022)



Rapid spread of SARS-CoV-2 Omicron subvariant BA.2 in 
a single-source community outbreak

Cheng VC, and Wong Shuk-Ching, et al. Clin Infect Dis. 2022 Mar 10:ciac203. doi: 10.1093/cid/ciac203. 

The outbreak involved a total of 768 individuals as of 5th February 2022, 

including 432 residents, visitors or staff (56.3%) 
from a single housing estate (KC Estate).

The outbreak at the KC Estate has a short doubling time of 1.28 days 
(95% confidence interval: 0.560-1.935).



Cheng VC, Wong Shuk-Ching (co-first author), et al.  Build Environ. 2022 Aug 1;221:109323. 

Explosive outbreak of SARS-CoV-2 Omicron variant is associated with vertical 
transmission in high-rise residential buildings in Hong Kong
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Air dispersal of severe acute respiratory coronavirus virus 2 (SARS-CoV-2)

Wong Shuk-Ching, et al. Infect Control Hosp Epidemiol. 2022 Oct 24:1-4. 



Air dispersal of severe acute respiratory coronavirus virus 2 
(SARS-CoV-2) in the general wards

Wong Shuk-Ching, et al. Infect Control Hosp Epidemiol. 2022 Oct 24:1-4. 



Number of healthcare workers in Queen Mary Hospital infected with COVID-19
(during the 5th wave of COVID-19 from 31 December 2021 to 31 May 2022) 
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Wong Shuk-Ching, et al. Infect Prev Pract. 2023 Mar;5(1):100261. 



Community isolation facilities for COVID-19 patients

九龍灣國際展貿中心

粉
嶺
皇
后
山
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荔
景
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石硤尾體育館

啟德郵輪碼頭地下 啟德郵輪碼頭二樓



Community isolation facilities for COVID-19 patients 

(1 March 2022 to 8 May 2022, 69 days)

青衣方艙 粉嶺馬屎埔方艙 洪水橋方艙

元朗牛潭尾方艙 新田方艙 港珠澳大橋方艙



5th wave (BA.2):

2 Jan 2022 – 4 May 2022 (123 days)

Community treatment facility at AsiaWorld-Expo



What is the implication of MDROs transmission ?

Full PPE in the community treatment center, holding centers, 

and residential care homes for the elderly



Ho PL, et al. Diagn Microbiol Infect Dis. 2008 Jun;61(2):135-42.

Ho PL, et al. Infect Control Hosp Epidemiol. 2007 Jun;28(6):671-8.

Jan 2005
949 residents in 
13 residential care homes
Nasal swab ± active skin lesions
MRSA colonization:
2.8% (27/949)

Evolution of MRSA in the old age homes in HK

Jun-Dec 2005
1563 residents in 
487 residential care homes
Nasal swab ± active skin lesions
MRSA colonization:
5.1% (80/1563)

Cheng VC, et al. BMC Infect Dis. 2013 May 6;13:205. 

Jul-Dec 2011
2020 residents in 
40 residential care homes 
Nasal swab 
MRSA colonization:
21.6% (436/2020)



Chen H, et al. Hong Kong Med J. 2018 Aug;24(4):350-360. 

Multidrug-resistant organism carriage among residents 
from residential care homes for the elderly in Hong Kong: 
a prevalence survey with stratified cluster sampling

1028 residents from 20 RCHEs (Sep to Dec 2015)
Prevalence of MRSA: 30.1% 
Prevalence of MDRA: 0.6% 

Cheng VCC, et al. Infect Control Hosp Epidemiol. 2016 Aug;37(8):983-986. 

Emergence of Carbapenem-Resistant Acinetobacter baumannii in 
Nursing Homes With High Background Rates of MRSA Colonization

1408 residents from 28 RCHEs (Jul to Aug 2015)
Prevalence of MRSA: 32.2% 
Prevalence of CRAB: 6.5% 

Evolution of MRSA in the old age homes in HK



Wong Shuk-Ching, et al. J Hosp Infect. 2022 May;123:52-60.

Prevalence of MRSA in residential care home for the elderly in Hong Kong West Cluster 

during COVID-19 (23 September 2021 to 25 October 2021)
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Wong Shuk-Ching, et al (manuscript in preparation)
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Wong Shuk-Ching, et al (manuscript in preparation)
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Management of Candida auris in Queen Mary Hospital
(4 November 2022, Day 0 to 10 November 2022, Day 6)

Wong Shuk-Ching, et al. J Hosp Infect. 2023 Jan 13:S0195-6701(23)00011-7. 

M/30 
Post-liver transplant recipient 



Items Ad hoc sampling 

(D3) 

Pre-environmental 

decontamination (D6) 

Post 1st manual 

cleaning (D6)

Post ultraviolet-C 

(D6) 

Post 2nd manual 

cleaning (D7) 

Post 3rd manual 

cleaning (D8) 

Open cubicle outside single room
Nursing station SPNF SPNF SPNF NA NA NA
IPMOE SPNF SPNF SPNF NA NA NA
COWs SPNF Positive e SPNF NA NA NA
Trolley (blood taking) SPNF SPNF SPNF NA NA NA
Trolley (medication) SPNF SPNF SPNF NA NA NA
Trolley (PPE) SPNF SPNF SPNF NA NA NA
Trolley (CPR) SPNF SPNF SPNF NA NA NA
Partition (inward) f SPNF SPNF SPNF NA NA NA
Partition (outward) f SPNF SPNF SPNF NA NA NA
Door knob (outside) g SPNF Positive e SPNF NA NA NA
Inside single room
Frequently-touched surfaces
Bedside rail NA Positive h Positive e Positive e Positive e SPNF
Bedside table NA Positive h SPNF SPNF NA NA
Bedside panel NA Positive h SPNF SPNF NA NA
Bedside trolley NA Positive h Positive SPNF NA NA
Bedside cabinet NA Positive h SPNF SPNF NA NA
Monkey pull NA Positive h SPNF SPNF NA NA
Bair hugger NA Positive h SPNF SPNF NA NA
Mechanical ventilator NA Positive h Positive e Positive e Positive e SPNF
Portable air purifier NA Positive h Positive e Positive e Positive e SPNF
Drip stand & infusion pump NA Positive h SPNF SPNF NA NA
Non-frequently-touched surfaces
Air exhaust grille NA SPNF SPNF SPNF NA NA
Air supply grille A NA SPNF SPNF SPNF NA NA
Air supply grille B NA SPNF SPNF SPNF NA NA
TV (hanging up in wall) NA SPNF SPNF SPNF NA NA
Electric switch NA SPNF SPNF SPNF NA NA

Environment contamination by Candida auris despite repeated decontamination by manual cleaning and non-touch technology

Wong Shuk-Ching, et al. J Hosp Infect. 2023 Jan 13:S0195-6701(23)00011-7. 



Wong Shuk-Ching, et al. J Hosp Infect. 2021 Oct;116:78-86.
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Air dispersal of multidrug-resistant Acinetobacter baumannii

Wong Shuk-Ching, et al. J Hosp Infect. 2021 Oct;116:78-86.



Type of samples No. of 

sample

No. (%) of 

positive

Date (day a) of 

collection

No. of MRAB 

positive 

patients during 

sampling

Remark

Frequently-touched items 

by sponge swab

9 3 (33.3%) Jul 3, 2020 (5) 1 Environmental sampling was initiated due to lab 

report of the 1st MRAB patient issued on Jul 2

9 9 (100%) Sep 2, 2020 (66) 1 Associated with subsequent diagnosis of 5 MRAB 

patients in the same ward

9 0 (0%) Sep 11, 2020 (75) 6 Post-disinfection sample collection as an audit of 

environmental cleaning 

Subtotal 27 12 (44.4%)

Air sample by air sampler 1 0 (0%) Sep 14, 2020 (78) 6 Cubicle center 30 min before diaper change

1 1 (100%) Sep 14, 2020 (78) 6 Cubicle center: during diaper change 

1 0 (0%) Sep 17, 2020 (81) 6 Cubicle center 30 min before diaper change

1 1 (100%) Sep 17, 2020 (81) 6 Cubicle center: during diaper change 

1 0 (0%) Sep 18, 2020 (82) 6 Cubicle center 30 min before diaper change

1 1 (100%) Sep 18, 2020 (82) 6 Cubicle center: during diaper change 

1 0 (0%) Sep 23, 2020 (87) 6 Cubicle center 30 min before diaper change

1 1 (100%) Sep 23, 2020 (87) 6 Cubicle center: during diaper change 

Subtotal 8 4 (50%)

Air sample by settle plate 6 0 (0%) Sep 23, 2020 (87) 6 At beside table: 30 min before diaper change

6 0 (0%) Sep 23, 2020 (87) 6 At bedside table: during diaper change 

5 0 (0%) Sep 25, 2020 (89) 6 At beside table: 30 min before diaper change

5 2 (40%) Sep 25, 2020 (89) 6 At bedside table: during diaper change

6 0 (0%) Sep 30, 2020 (94) 5 At bedside table: no patient care in day time

14 0 (0%) Sep 30, 2020 (94) 5 Inverted and adhered in ward ceiling 

Subtotal 42 2 (4.8%)

Collection of environmental and air samples for multidrug resistant Acinetobacter baumannii
(MRAB) in the medical neurology ward
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Collection of environmental and air samples for multidrug resistant Acinetobacter baumannii
(MRAB) in the medical neurology ward

Type of samples No. of 

sample

No. (%) of 

positive

Date (day a) of 

collection

No. of MRAB 

positive 

patients during 

sampling

Remark

Exhausted air grills by sponge 

swab

3 3 (100%) Sep 14, 2020 (78) 6 Al 3 exhausted air grills in ward were positive

3 1 (33.3%) Sep 23, 2020 (87) 6 Close proximity to cohort cubicle was positive

3 1 (33.3%) Sep 25, 2020 (89) 6 Close proximity to cohort cubicle was positive

3 1 (33.3%) Oct 20, 2020 (114) 3 Close proximity to cohort cubicle was positive

3 0 (0%) Oct 23, 2020 (117) 3

3 0 (0%) Oct 27, 2020 (121) 3

3 0 (0%) Nov 3, 2020 (128) 2

3 0 (0%) Nov 17, 2020 (142) 1

3 0 (0%) Nov 24, 2020 (149) 1

Subtotal 27 6 (22.2%)

Non-reachable surfaces at 

high levels by sponge swab

8 5 (62.5%) Oct 20, 2020 (114) 3 Pre-disinfection 

8 2 (25%) Oct 20, 2020 (114) 3 4 h post-disinfection

8 1 (12.5%) Oct 23, 2020 (117) 3 Pre-disinfection

8 0 (0%) Oct 27, 2020 (121) 3 Pre-disinfection

8 0 (0%) Nov 3, 2020 (128) 2 Pre-disinfection

8 0 (0%) Nov 17, 2020 (142) 1 Pre-disinfection

8 0 (0%) Nov 24, 2020 (149) 1 Pre-disinfection

Subtotal 56 8 (14.3%)

a It represented the number of day after the first patient MRAB patient diagnosed in the ward. 
Day 1 was denoted on June 29, 2020, as the date of specimen collection with positive MRAB culture. 
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Epidemiology of MDROs (in HKWC)

Before COVID-19: 
↑MRSA in old age homes for the Elderly
↑ CPE in community & hospital
↔↓ CRAB in hospital
↔ Ceph-RE in hospital

During COVID-19:
Non-significant ↑ in MRSA / Ceph-RE in hospital
Reverse the ↓ CRAB in hospital


