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Outbreaks in Asia
•
•
•
•

Difficult to pull any reported events in literature
Crude survey of Malaysia, Thailand, Taiwan contacts – no reports
Report in literature = Japan
Singapore in last few years in Renal patient ward
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HCV OUTBREAK IN AN ACUTE HOSPITAL RENAL UNIT
• Between April and September 2015, 22 cases of acute HCV infection was identified
amongst patients admitted to Ward 64A or Ward 67 at SGH
• Screening of those who had been admitted to these wards from January to
September 2015 identified three more cases, giving a total of 25 cases
• 20 were renal transplant cases
• There were eight deaths within the cluster
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https://www.moh.gov.sg/docs/librariesprovider5/pressroom/current-issues/ircreport.pdf
https://www.moh.gov.sg/docs/librariesprovider5/pressroom/current-issues/the-independent-review-committee-report-executive-summary.pdf

HCV INFECTION
• Renal Ward was originally operating in Ward 64A, moved to Ward 67 on 6 April 2015
when Ward 64A was under renovation, and back to Ward 64A on 28 August 2015
• Laboratory analysis by SGH (and subsequently confirmed by A*STAR) noted the
presence of a strain of HCV, of genotype 1b, among cases
• Thus an outbreak involving a common strain of HCV was established
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Independent Review Committee
• Track 1:
• Appointed two teams of international experts from the United States’
Centers for Disease Control (US CDC) and Prevention and Johns Hopkins
University to strengthen its capabilities and to provide additional technical
and scientific input to the committee’s review
• Track 2:
• Appointed three Resource Persons – Professor Tan Chorh Chuan,
President of NUS, Professor Chee Yam Cheng, Senior Advisor to National
Healthcare Group, and Mr Ong Pang Thye, Deputy Managing Partner,
KPMG to evaluate the various parties’ responses to the incident
• Included reviewing MOH’s role in the outbreak, IRC member Dr Jeffery
Cutter (Director, Communicable Diseases Division, Ministry of Health)
recused himself
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Four hypotheses were tested
•
•
•
•

Drug diversion
Intentional harm
Product contamination
Breaches in infection control
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IRC findings
• Susceptible cases comprising mainly immunocompromised kidney transplant patients
and the introduction of HCV (probably by the patient identified as the earliest
infected case) led to acute infections with extremely high quantities of virus in these
patients.
• Affected patients had many exposures to intravenous medications and/or laboratory
tests that required blood taking, exacerbating the risks of HCV spread through gaps in
infection control practices
• Gaps in infection control practices (processes involving intravenous procedures),
environmental cleaning, and prevention of environmental contamination. These
potentially facilitated HCV transmission in the two affected wards.
• These could have been accentuated by the shift to another ward where the layout
was different from the ward that staff were familiar with

D
K

O
IG

Recommendations
• To minimise the risk of infection transmission:
• Review standard operating procedures and practices on infection control, with a view
to reduce risk of environmental contamination, and to ensure adequate
environmental cleaning and disinfection
• Adhere to standard precautions for infection control, as laid out in US CDC guidelines
• Strengthen the framework for supervision and monitoring of staff to ensure
compliance with standard operating procedures
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US Centers of Disease Control and Prevention. 2007 Guideline for Isolation Precautions: Preventing
Transmission of Infectious Agents in Healthcare Settings

Key actions and responses on 5 items
•
•
•
•
•
•

(a) recognition of an infectious disease outbreak
(b) notifications to MOH
(c) outbreak management and containment
(d) communications and escalation
(e) roles and responsibilities of key players during the outbreak.
Surveillance system works well for community outbreaks of known infectious diseases
and hospitals have robust frameworks to handle common Healthcare-Associated
Infections (HAIs), the HCV outbreak highlighted a gap
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Recognition
• The Renal Unit did not recognise the outbreak in a timely manner and there was a
delay in reporting to Infection Control for help in containment
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Notifications
• MOH was not notified by doctors and laboratories of all the cases in the cluster
• MOH-CDD did not classify the initial communicable diseases notifications as acute
HCV infections despite some cases having abnormal liver function tests, as the cases
were assessed not to meet the case definition of an acute infection at the time
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Outbreak management and containment
• Started investigations into the HCV cluster from mid-May 2015, and enhanced
infection control measures from early-June, investigations performed were
incomplete
• Several elements of outbreak investigation such as assessing the severity and extent
of the outbreak were done after meeting with the Director of Medical Services (DMS)
on 3 September, such as appointing an external party to chair Medical Review
Committee to determine if there were related deaths due to the HCV infection and
setting up a Quality Assurance Committee to do a root cause analysis
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Communications and escalation
• Within the hospital, communication with senior management took place early
• However, in the absence of an established framework for the unusual and unfamiliar
event of the HCV outbreak, there was a delay in escalation from the hospital to MOH
• In addition, within MOH, there was no single division with clear responsibility and
capability to deal with the issue, resulting in a gap in ownership, until the matter was
escalated to the DMS
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Roles and responsibilities
• Within the hospital, there did not appear to be clear roles and responsibilities for the
management of unusual hospital outbreaks
• Within MOH, the DMS assessed on 3 September 2015 that more information was
needed to determine the severity and extent of the outbreak, and requested the
hospital to complete key pieces of work within two weeks
• The Minister was therefore only informed of the issue on 18 September, and briefed
on 25 September, after the hospital submitted their investigation report on 24
September
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Conclusions
• Unusual outbreak of a blood-borne infection with low prevalence rates in Singapore
was likely due to a combination of multiple overlapping factors concentrated during
the period of April to June 2015 in the Renal Wards
• In particular, the concentration of very ill patients and gaps in infection control
practices provided an environment for the infection to spread
• While existing surveillance and response systems lend themselves well to known
community outbreaks and HAIs, the system response to the incident, which is
considered an unusual one, revealed some gaps in the system
• Recommended improving the notification and surveillance system for acute HCV;
designating a single team within MOH to oversee surveillance, investigation and
management of outbreaks and ensure adequate expertise to facilitate outbreak
investigation; and strengthening escalation processes for HAIs and unusual risks

D
K

O
IG

Key practical problems
• Acute hospital surveillance
• No standard reporting and data collection within hospital
• Changing medical teams and inability to identify trends
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Singapore MOH guidelines 2019
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Reported HCV outbreaks
• Considered papers published between 1992 and 2015
• 5 parameters
• Total number of cases
• Duration of the outbreak (number of months between the day of onset and
the day of end of the outbreak or as reported by the authors)
• Attack rate (AR) (number of cases/number of susceptible individuals)
• Fatality rate (FR) (number of deaths/number of cases)
• Time to publication
• Considered as molecular epidemiology techniques only the analysis of infection
cluster(s) through PCR of 1 or more selected region(s) of the viral genome
• Standard epidemiology included serological analysis, genotyping, or sub-typing
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Fabrizi F, Messa P. Transmission of hepatitis C virus in dialysis units: a systematic review of reports on
outbreaks. Int J Artif Organs. 2015 Sep;38(9):471-80. doi: 10.5301/ijao
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Fabrizi F, Messa P. Transmission of hepatitis C virus in dialysis units: a systematic review of reports on
outbreaks. Int J Artif Organs. 2015 Sep;38(9):471-80. doi: 10.5301/ijao
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Fabrizi F, Messa P. Transmission of hepatitis C virus in dialysis units: a systematic review of reports on
outbreaks. Int J Artif Organs. 2015 Sep;38(9):471-80. doi: 10.5301/ijao
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Summary of findings from Tables
• A definite patient-to-patient transmission pathway was not recorded in a number of
outbreaks (n = 11, 24%)
• Internal contamination of machine was mentioned or suspected as a source (n = 8,
18%)
• Epidemiological investigations coupled with the application of molecular techniques
in many outbreaks (n = 31; 69%)
• Sharing of contaminated multidose vials (heparin or saline solution) was the
suspected lapse considered (n = 6; 13%)
• The most frequent transmission pathway was multiple deficiencies in applying
standard procedures or dialysis specific precautions (n = 29; 64%)
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Fabrizi F, Messa P. Transmission of hepatitis C virus in dialysis units: a systematic review of reports on
outbreaks. Int J Artif Organs. 2015 Sep;38(9):471-80. doi: 10.5301/ijao

Contaminated dialysis and space
• Data supporting transmission of HCV by HD machines are controversial
• Findings suggest that this route is uncommon and plays a minor transmission role
• In the absence of visible blood, HCV RNA was found on the external surfaces of the
dialysate (inlet-outlet) connector of a dialysis machine and on a waste cart
• Blood contamination has been seen on environmental surfaces and equipment but
also on items and surfaces outside the treatment area
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Fabrizi F, Messa P. Transmission of hepatitis C virus in dialysis units: a systematic review of reports on
outbreaks. Int J Artif Organs. 2015 Sep;38(9):471-80. doi: 10.5301/ijao

Patient-care practices
• After adjusting for nondialysis-related HCV risk factors, patient-care practices
independently associated with higher prevalence of HCV infection included
• reusing priming receptacles without disinfection (OR, 2.3, 95% CI, 1.4; 3.9)
• handling blood specimens adjacent to medications and clean supplies (OR,
2.2; 95% CI, 1.3; 3.6)
• using mobile carts to deliver injectables (OR, 1.7; 95% CI, 1.0-2.8)
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Shimokura G, Chai F, Weber DJ, Samsa GP, Xia GL, Nainan OV, Tobler LH, Busch MP, Alter MJ. Patient-care
practices associated with an increased prevalence of hepatitis C virus infection among chronic hemodialysis
patients. Infect Control Hosp Epidemiol. 2011 May;32(5):415-24

Summary
• Many reports suggest that an exact mode of patient-to-patient transmission of HCV in
the HD setting could not be ascertained
• The putative mechanism of patient-to patient transmission was mostly unsatisfactory
compliance to standard/specific infection prevention practices
• Full adherence to control procedures against the diffusion of HCV within dialysis units
and appropriate screening for anti-HCV antibody are encouraged
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Fabrizi F, Messa P. Transmission of hepatitis C virus in dialysis units: a systematic review of reports on
outbreaks. Int J Artif Organs. 2015 Sep;38(9):471-80. doi: 10.5301/ijao

KIDGO 2018 guidelines
• >50% of health care–associated HCV outbreaks from 2008 to 2015 reported to the
CDC occurred in hemodialysis settings
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A few notes
• Isolation not recommended
• Not much evidence, only 1 RCT
• Isolate room, patient, machine, staff ?
• Control measures are effective
• Treatment of HCV (reduce active prevalence, reduce incidence)
• Audits and use of surveillance data
• Any new HCV positivity in HD patients = HD associated infection until
proven otherwise
• Screening of all patients before dialysis placement, and routine surveillance
• Infrastructure/space
• Physical separation of patients, medication preparation areas, etc.
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Kidney International Supplements (2018) 91-165

Answering my brief
•
•
•
•
•
•

Examples from Asia
Better infrastructure design
Better auditing measures
Better system design (lower patient/staff ratio)
Better staff training/education
Attitude when facing seroconversions in HD
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