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RE Official Information Act request CDHB 10186 

 

I refer to your email dated 25 September 2019 requesting the following information under the Official 

Information Act from Canterbury DHB. 

 

A copy of any documentation/presentations  gave at the World Health 

Organisation (WHO) Eighth Meeting of Vaccine Preventable Diseases Laboratory Networks in the 

Western Pacific held in Manila, Philippines 18-22nd March 2019. 

 

Please find attached as Appendix 1 – Measles and rubella elimination in New Zealand presentation and 

Appendix 2 – New Zealand Country Report from the National measles and Rubella Laboratory (NMRL). 

 

These constitute the two presentations  gave at the World Health Organisation Eighth 

Meeting of Vaccine Preventable Diseases Laboratory Networks in the Western Pacific held in Manila, 

Philippines 18-22nd March 2019. 

 

I trust that this satisfies your interest in this matter. 

 

Please note that this response, or an edited version of this response, may be published on the 

Canterbury DHB website after your receipt of this response.  

 

Yours sincerely 

 

 
Carolyn Gullery 

Executive Director 

Planning, Funding & Decision Support 
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National Measles and Rubella Laboratory 

(NMRL)

Measles and rubella elimination in NZ

EIGHTH MEETING ON VACCINE PREVENTABLE DISEASES 

LABORATORY NETWORKS IN THE WESTERN PACIFIC REGION

18-22 March 2019, Manila, Philippines

APPENDIX 1
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• CHL is the WHO accredited NMRL for NZ since March 2005

• We provide laboratory support for Measles and/or Rubella surveillance 
and outbreak investigation and confirmation of Measles/Rubella cases 
using WHO/CDC recommended methods

• Molecular tests include real-time PCR (screening + Type A) and                
genotyping via sequencing

• Isolation of viruses from positive patient samples using our cell-culture 
facility

https://www.measles.co.nz
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At the sixth RVC meeting in Beijing in September 2017 New Zealand was verified 
to have achieved the interruption of endemic measles and rubella transmission.

6th Meeting of the Regional Verification Commission
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Measles/rubella elimination, WHO criteria

R
E
L
E
A

E
R
 T

H
E
 O

F
F
IC

IA
L
 I
N
F
O
R
M

A
T
IO

N
 A

C
T



Measles/rubella elimination, WHO criteria

1) Documentation of the interruption of endemic measles/rubella virus 
transmission for a period of at least 36 month from the last endemic case
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Measles/rubella elimination, WHO criteria

1) Documentation of the interruption of endemic measles virus transmission for 
a period of at least 36 months from the last endemic case

• The last such case was notified in June 2012 in NZ

• Measles elimination could be requested since June 2015 in NZ

• In the past 6 years, no reintroduction of measles virus has led to 
sustained transmission for more than 6 months

Endemic measles = existence of continuous transmission 

of indigenous or imported measles virus that persists

for ≥12 months

BUT: Re-establishment of endemic measles virus transmission can 
lead to loss of elimination status. 
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Measles/rubella elimination, WHO criteria

1) Documentation of the interruption of endemic measles/rubella virus 

transmission for a period of at least 36 month from the last endemic case

2) The presence of a well-performing surveillance system
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National notifiable disease surveillance system 

(EpiSurv)

• Health professionals and laboratories are required to inform their local Medical

Officer of Health of any notifiable disease that they suspect or diagnose.

• Measles and rubella became notifiable on 1 June 1996.

• Notification data are entered at each PHU via a secure web-based portal into a

computerised database (EpiSurv). The data are collated and analysed by the

Institute of Environmental Science and Research (ESR).

• In practice, when measles or rubella cases occur, they are fully investigated by

the local PHU, who try to identify the chain of transmission and the origin of

infection, and this detailed information is available for PHU, MoH and NMRL and

summarised on EpiSurv.

R
E
L
E
A

E
R
 T

H
E
 O

F
F
IC

IA
L
 I
N
F
O
R
M

A
T
IO

N
 A

C
T



EpiSurv example
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EpiSurv example
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Measles/rubella elimination, WHO criteria

1) Documentation of the interruption of endemic measles virus transmission for 

a period of at least 36 month from the last endemic case

2) The presence of a well-performing surveillance system

3) Genotyping evidence that supports the interruption of endemic transmission

R
E
L
E
A

E
R
 T

H
E
 O

F
F
IC

IA
L
 I
N
F
O
R
M

A
T
IO

N
 A

C
T



Rubella genotyping 2011-2017

• No CRS in NZ since 1998.
• Last national outbreak 1995/1996.
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Rubella genotyping 2011-2017

2B Cluster 1

2B Cluster 2
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Measles genotyping 

2016-2018

-> allows differentiation of 

lineages within a genotype

Maximum Likelihood Phylogenetic tree, 500 bootstrap replications

 16-284389-HN (Hamilton: 28/06/16)

 16-285104-HN (Hamilton: 17/07/16)

 16-284356-HN (Hamilton: 27/06/16)

 16-284276-HN (Hamilton: 23/06/16)

 16-284196-AK (Auckland: 19/06/16)

 16-283795-HN (Hamilton: 13/06/16)

 16-283399-HN (Hamilton: 08/06/16)

 16-283357-PN (Palmerston North: 03/06/16)

 16-283356-HN (Hawkes Bay: 09/06/16)

 16-283264-WN (Wellington: 08/06/16)

 16-283210-HN (Hamilton: 03/06/16)

 16-282846-HN (Hamilton: 27/05/16)

 16-282737-NN (Nelson: 22/05/16)

 16-282613-NN (Nelson: 20/05/16)

 16-282492-PN (Palmerston North: 18/05/16)

 16-282044-HN (Hamilton: 10/05/16)

 16-281965-NN (Nelson: 05/05/16)

 16-281899-HN (Hamilton: 10/05/16)

 16-281417-WH (Auckland: 29/04/16)

 16-281408-HN (Hamilton: 27/04/16)

 16-281231-HN (Hamilton: 24/04/16)

 16-280939-HN (Hamilton: 12/04/16)

 16-280393-HN (Hamilton: 21/03/16)

 16-280546-HN (Hamilton: 04/04/16)

 16-277691-AK (Auckland: 10/02/16)

 16-277016-AK (Auckland ex India: 28/01/16)

 16-277871-AK (Auckland: 16/02/16)

 18-320668-CH (Christchurch ex India: 23/01/18)

 18-321353-CH (Christchurch: 03/02/18)

 18-321555-CH (Christchurch: 10/02/18)

 18-322273-CH (Christchurch: 16/02/18)

 18-322558-AK (Auckland ex India: 21/02/18)

 18-323639-AK (Auckland: 07/03/18)

 18-323777-WN (Wellington: 07/03/18)

 16-280657-AK (Auckland: 05/04/16)

 16-286456-AK (Auckland ex Indonesia: 07/08/16)

 17-296823-AK (Auckland ex Indonesia: 23/01/17)

 17-299710-AK (Auckland mother ex Bali:17/03/17)

 18-326394-AK (Auckland ex Thailand: 13/04/18)

 16-289264-AK (Auckland ex Indonesia: 16/09/16)

 16-285608-WN (Wellington ex Bali: 25/07/16)

 16-285609-WN (Wellington: 25/07/16)

 16-285833-WN (Wellington: 03/08/16)

 16-290440-IN (Queenstown: 06/10/16)

 17-302329-TG (Tauranga ex Bali: 08/05/17)

 17-302560-CH (Christchurch ex Bali: 14/05/17)

 17-297393-PN (Palmerston North: 31/01/17)

 17-297392-PN (Palmerston North: 31/01/17)

 17-297395-PN (Palmerston North: 28/01/17)

 16-277933-AK (Auckland ex India: 14/02/16)

 refseqid 19 gtype D8 name Manchester.UNK/30.94

 refseqid 20 gtype D9 name MVi/Victoria.AUS/12.99

 refseqid 13 gtype D4 name Montreal.CAN/89

 refseqid 25 gtype G3 name MVi/Gresik.INO/17.02

 refseqid 26 gtype H1 name Hunan.CHN/93/7

 refseqid 5 gtype B3 name New York.USA/94

 18-326324-HN (Hamilton ex Philippines: 10/04/18)

 18-325616-CH (Christchurch/Queenstown: import from Melbourne/Malaysia 29/03/18)

 18-325724-IN (Queenstown: 05/04/18)

 18-325766-IN (Queenstown: 25/03/18)

 18-325856-CH (Christchurch/Queenstown: 01/04/18)

 18-325936-NN (Nelson/Christchurch: 07/04/18)

 18-326257-IN (Queenstown: 11/04/18)
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OB-16-106153-HN

OB-16-106069-AK

OB-16-106388-WN

OB-17-106759-PN

OB-18-107461-CH

OB-18-

107554-CH

OB-18-107594-AK

D8

B3

• 2018 outbreaks and sporadic cases
are highlighted in grey

• Index cases = red
• Sporadic cases = green
• Reference sequences = blue
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Measles transmission networks

But if outbreaks become too big,

e.g. after nosocomial transmission
in a hospital, or transmissions at
big institutions like universities or
factories, it becomes more and
more difficult to determine chains
of transmission.
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Measles cases in Palmerston North 02/2017

Based on 450 bp window

Genotype: D8

Measles outbreak in Japanese students of

a boarding school. No travel history.

R
E
L
E
A

E
R
 T

H
E
 O

F
F
IC

IA
L
 I
N
F
O
R
M

A
T
IO

N
 A

C
T



450 bp window genotyping

Sequencing a longer stretch of the genome increases 
the probability of detecting genetic diversity.

100% identical
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Measles NGS whole genome sequencing

Queenstown 2016 case (D8)

Palmerston North 2017 case (D8)

Only 2320 bp of 
15,684 bp depicted

Overall 25 nucleotide differences accross the whole genome could be detected.

In fact, measles virus genomes are very stable. In an outbreak in the UK in 2013 which 

lasted for 3 months only 5 mutations accumulated whithin the whole genome.   
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New importations and outbreaks in 2019

• Jan: homeschool outbreak in Waikato
 unknown source, B3 identitical to case from Auckland ex Malaysia in Nov 2018

• Jan: B3 case in Tauranga ex Philippines
• Jan: D8 case in Tauranga ex South-East Asia
• Feb: B3 case in Auckland ex Afghanistan
• Feb: D8 case in Christchurch ex UK 
• Feb/March: B3 outbreak in Canterbury and Otago, identical to strain from Philippines from 2018

 unknown source, 28 cases so far, nosocomial transmissions in hospital

What we have learned from the current outbreak:
- Outbreaks can rapidly get out of control if nosocomial transmission occurs.
- Non-immune hospital staff exposed to confirmed measles cases should stand down from work for 

at least 21 days.
- It‘s bad if a measles outbreak coincides with high flu activity, since symptoms can be similar, and the 

workload for the lab increases dramatically.
- Cases of different outbreaks can have identical N450 sequences if the same strain is imported multiple 

times. It‘s fine if travel history is known, but sometimes the index case and travel history can‘t be identified. 
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National Measles and Rubella Laboratory 

(NMRL)

New Zealand Country Report

EIGHTH MEETING ON VACCINE PREVENTABLE DISEASES 

LABORATORY NETWORKS IN THE WESTERN PACIFIC REGION
18-22 March 2019, Manila, Philippines

APPENDIX 2
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Overview

• National Surveillance Data

• National Immunization Scheme

• Virology Testing Algorithm

• Diagnostic Methods: Molecular

• Serology Testing Algorithm 

• Diagnostic Methods: Serology

• NMRL Real-time-PCR and Serology Testing 2014-2018

• Measles Genotyping 2015-2018

• Quality Assurance and Audits

• Data reporting

• Problems, Challenges and Achievements
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Population of NZ:
4,838,000 (2018)

Measles & Rubella are notifiable diseases
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National Surveillance Data

Measles

1997-2017

Rubella

1997-2017

Reporting 

year

2014 2015 2016 2017 2018

Total 

Population

4,509,690 4,595,500 4,692,720 4,793,600 4,838,000

Measles Rubella Measles Rubella Measles Rubella Measles Rubella Measles Rubella

Total number of 

suspected cases 

reported

280 4 10 0 103 3 15 1 30 ? 1

Reporting rate 

per 100,000

6.2 0.08 0.2 0 2.2 0.09 0.3 0.02 0.62 ? 0.02

Since 2009 outbreaks of measles in NZ 
have all resulted from importations. 

No CRS in NZ since 1998.
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New Zealand Immunization Scheme

-> monovalent measles vaccine was introduced in 1969 (rubella vaccine in 1970)

-> between 1969 and 1992 only one dose was given 

-> was replaced in 1990 by MMR

-> catch-up campaigns in 1997 and 2001

Two doses  

• first at 15 months 

• second at 4 years

MMR dose one and dose two coverage by birth cohort and dose (2006 to 2016)

But pockets of susceptible, non-immune people 
- National Immunization Register exists only since 2005
- in birth cohorts between 1985 and 2005 only 75% – 85% of people are immune
- birth cohorts from 1998 onwards: influenced by Wakefield paper (2/3 of current cases)

Target: 90-95% coverage for both doses

Routine vaccination  coverage

Birth Cohort 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

MMR first 

dose
90.6% 92.9% 94.1% 94.7% 94.8% 95.2% 95.7% 95.2% 94.9% 94.4% 91.9%

MMR second 

dose
88.0% 89.9% 90.0% 90.1% 90.6% 91.8% 92.3% 89.7% N/A N/A N/A

a Vaccination coverage is by birth  cohort.

Note: N/A = not applicable
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Virology Diagnostic Algorithm

Clinical History

? Rash

? Measles

? Rubella

Measles and/or Rubella PCR

Positive Negative

Genotype if required.

All WT genotypes are entered in the 

MeaNS/RubeNS database and GenBank.

Report as Negative.

Add comment regarding timing of 

sample.

Culture sample for VIDRL

Store samples at -80°C. Send aliquot of 
selected samples to VIDRL Melbourne 

twice yearly for genotyping.
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NMRL Diagnostic Methods: Molecular

PCR – WHO recommended CDC protocols
•Measles real-time RT-PCR

• Superscript III one-step RT-PCR mix 

• Target: nucleoprotein gene

• Positive samples –> genotyping and virus isolation in Vero/hSLAM cells

•Rubella real-time RT-PCR
• Superscript III one-step RT-PCR mix

• Target: E1 coding region

• Positive samples –> genotyping and virus isolation in Vero/hSLAM cells

Genotyping
•Measles genotyping

• Conventional RT-PCR (Qiagen one-step RT-PCR kit, primers MeV216 + MeV214)

• 450 nucleotides at the end of the N gene –> sequencing

• Nested PCR with primers MeV210 + MeV217: to further increase the sensitivity -> sequencing

• Genotype A-specific real-time RT-PCR for rapid detection of vaccine strains (VIDRL/RRL)

• Rubella genotyping
• Conventional RT-PCR (Qiagen one-step RT-PCR kit)

• 739 nucleotides of E1 gene derived from 2 fragment method

(480 & 633 nts) –> sequencing

• NGS whole genome sequencing available (Illumina)
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Serology Diagnostic Algorithm

Clinical History

? Rash

? Measles

? Rubella

Measles IgM and/or Rubella IgM

Negative/Equivocal Positive

Measles IgG or Rubella IgG Refer to confirmatory strategy

Positive Negative

Immune – no

further action. 

Report as negative.

Add comment regarding

timing of sample.
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NMRL Diagnostic Methods: Serology

Serum

•Measles IgG: on Triturus using Euroimmun kits

•Measles IgM: Manual ELISA using Siemens Enzygnost kits (WHO recommended)

• Rubella IgG: on Triturus using Euroimmun kits

• Rubella IgM: Manual ELISA using Siemens Enzygnost (WHO recommended)

R
E
L
E
A

D
E
R
 T

H
E
 O

F
F
IC

IA
L
 I
N
F
O
R
M

A
T
IO

N
 A

C
T



NMRL Measles and Rubella PCR, Genotyping and Culture

Measles Tested Real-time RT-PCR positive Genotyped

(excl. Type A)

Cultured

2014 514 126 63 21

2015 210 10 8 2

2016 597 66 35 34

2017 270 10 7 3

2018 281 29 22 18

Rubella Tested Real-time RT-PCR positive Genotyped Cultured

2014 54 1 1 (2B) 0

2015 77 0 0 0

2016 31 3 3 (2B) 0

2017 15 1 1 (2B) 1

2018 8 0 0 0
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NMRL Serology Testing 2014-2018

Measles IgM Tested Positive Equivocal

2014 250 45 5

2015 160 8 3

2016 221 22 10

2017 123 4 9

2018 87 10 1

Rubella IgM Tested Positive Equivocal

2014 103 4 1

2015 106 0 1

2016 158 1 0

2017 121 0 1

2018 51 1 (not confirmed) 3
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B3

Measles cases and rates 2017 and 2018
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Measles Genotyping 2015-2018

B3

 2016 Waikato Outbreak (March - July)

 16-277016-AK (Auckland ex India: 28/01/16)
 18-320668-CH (Christchurch ex India: 23/01/18)
 18-321353-CH (Christchurch: 03/02/18)
 18-321555-CH (Christchurch: 10/02/18)
 18-322273-CH (Christchurch: 16/02/18)

 16-277691-AK (Auckland: 10/02/16)
 16-277871-AK (Auckland: 16/02/16)

 17-299710-AK (Auckland mother ex Bali:17/03/17)
 15-263353-HN (Hamilton ex Bali: 08/05/2015)

 17-296823-AK (Auckland ex Indonesia: 23/01/17)
 16-286456-AK (Auckland ex Indonesia: 07/08/16)

 16-289264-AK (Auckland ex Indonesia: 16/09/16)
 16-290440-IN (Queenstown: 06/10/16)

 17-302329-TG (Tauranga ex Bali: 08/05/17)
 17-297393-PN (Palmerston North: 31/01/17)
 17-297395-PN (Palmerston North: 28/01/17)
 17-297392-PN (Palmerston North: 31/01/17)

 18-326394-AK (Auckland ex Thailand: 13/04/18)
 17-302560-CH (Christchurch ex Bali: 14/05/17)

 16-285608-WN (Wellington ex Bali: 25/07/16)
 16-285609-WN (Wellington: 25/07/16)
 16-285833-WN (Wellington: 03/08/16)

 15-262484-AK (Auckland: 13/04/15)
 15-260908-AK (Auckland ex India: 05/03/2015)
 16-280657-AK (Auckland: 05/04/16)

 18-322558-AK (Auckland ex India: 21/02/18)
 18-323639-AK (Auckland: 07/03/18)
 18-323777-WN (Wellington: 07/03/18)

 18-339087-IN (Te Anau: 12/11/18)
 refseqid 19 gtype D8 name Manchester.UNK/30.94

 16-277933-AK (Auckland ex India: 14/02/16)
 15-263352-PN (Feilding ex Australia: 06/05/2015)
 15-264152-PN (Feilding: 27/05/2015)
 15-264562-PN (Palmerston North: 28/05/2015)

 refseqid 20 gtype D9 name MVi/Victoria.AUS/12.99
 refseqid 13 gtype D4 name Montreal.CAN/89

 15-274156-CH (Kaikoura ex Australia/Dubai/Belgium: 09/12/2015)
 refseqid 26 gtype H1 name Hunan.CHN/93/7

 refseqid 25 gtype G3 name MVi/Gresik.INO/17.02
 refseqid 5 gtype B3 name New York.USA/94

 15-261946-TG (Tauranga ex Vanuatu: 31/03/2015)
 18-326324-HN (Hamilton ex Philippines: 10/04/18)
 18-340574-AK (Auckland ex Philippines: 30/11/18)
 18-325616-CH (Christchurch/Queenstown: possibly ex Melbourne/Malaysia 29/03/18)
 18-325724-IN (Queenstown: 05/04/18)
 18-325766-IN (Queenstown: 25/03/18)
 18-325856-CH (Christchurch/Queenstown: 01/04/18)
 18-325936-NN (Nelson/Christchurch: 07/04/18)
 18-326257-IN (Queenstown: 11/04/18)
 18-339485-AK (Auckland ex Malaysia: 18/11/18)
 18-326811-IN (Queenstown: 18/04/2018)
 18-327894-CH (Christchurch: 07/05/2018)
 18-326948-IN (Queenstown: 26/04/2018)

87

69

100

100

99

52

100

86

99
97

86

63

100

55

62

56

61

61

89

98

62
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Genotype reference sequence

D8

B3

0.01

2018:
• Jan: D8 Christchurch ex India
• Feb: D8 Auckland ex India
• March: B3 Queenstown ex Melbourne?
• April: B3 Hamilton ex Philippines
• April: D8 Auckland ex Thailand
• Nov: D8 Te Anau, source ?
• Nov: B3 Auckland ex Malaysia
• Dec: B3 Auckland ex Philippines

2017:
• Feb: D8 Auckland ex Indonesia
• Feb: D8 Palmerston North, source ? 
• March: D8 Auckland ex Bali
• April: D8 Auckland ex Thailand
• May: D8 Tauranga ex Bali
• May: D8 Christchurch ex Bali
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Quality Assurance and Audits

QAP
•Annual WHO serum panel

• 2014 – 2018: 100% correlation

•RCPA Measles and Rubella IgM proficiency panel

• 2014 – 2018: 100% correlation

•QCMD QAP program

• New in 2016 for measles only: 100% correlation

•Referred serum and PCR samples to VIDRL RRL

• 2014 – 2018: 100% correlation

•PCR exchange with Capital Coast, Wellington (including Waikato and Auckland in 2019)

• 2014 – 2018: 100% 

•WHO Molecular Proficiency Panel for Measles and Rubella 2017&2018: Passed

•Internal test QAP: kit positive and negative controls, in-house controls with all batches

Audits
•Internal Audit to ISO 15189 Medical performed annually

•External Audit to ISO 15189 Medical performed annually; Peer review Audit Sept 2016 

(Passed); annual accreditation passed for 2017

• (IANZ accreditation compulsory for all NZ labs)

•WHO Audit 2012+2017; Annual WHO self-assessment (2017/2018)
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Laboratory identification Measles serology testing Measles PCR testing Rubella serology testing Rubella PCR testing 

National Measles and Rubella 

Reference Laboratory (NMRL) 

Canterbury Health Laboratories

Christchurch 

Measles IgG-Euroimmun

Siemens Enzygnost Measles IgM 

Rubella IgG-Euroimmun

Siemens Enzygnost Rubella IgM 

CDC primers [Hummel et al, 2006, 

Journal of Virological Methods 

132: 166–73] 

Rubella IgG-Euroimmun

Siemens Enzygnost Rubella IgM 

CDC primers [Abernathy et al, 

2009, Journal of Clinical 

Microbiology 47(1):182-88] 

LabPLUS

Auckland

Trinity Captia Measles IgG (Nov 

2015) 

Trinity Captia Measles IgM (Nov 

2015)

CDC primers [Hummel et al, 2006, 

Journal of Virological Methods 

132: 166–73] 

Forward all genotyping to 

NMRL/CHL 

Roche Laboratories COBAS 

Rubella IgG 

Roche Laboratories COBAS 

Rubella IgM 

K. Okamoto et al. 2010. 

Development of novel TaqMan

real-time PCR assay for detection 

of rubella virus. J Virol Methods 

168:267-271 

Specialist Services Laboratory 

Waikato 

Vidas Measles IgG 

Siemens Enzygnost Measles IgM 

Trinity Captia Measles IgG EIA 

(Nov 2015) 

CDC primers [Hummel et al, 2006, 

Journal of Virological Methods 

132: 166–73] introduced in 2017

Forward all genotyping to 

NMRL/CHL 

Abott Architect Rubella IgG 

Vidas Rubella IgM 

Sent to NMRL/CHL 

SCL 

Wellington 

Vidas Measles IgG (Mar 2016) 

Trinity Captia Measles IgM (Mar 

2016) 

CDC primers [Hummel et al, 2006, 

Journal of Virological Methods 

132: 166–73] 

Forward all genotyping to 

NMRL/CHL 

Abbott Architect Rubella IgG 

Vidas Rubella IgM 

Forward all PCR to LabPLUS, 

Auckland

Measles and rubella testing performed in NZ
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Data Reporting

• WHO reporting monthly
• All positive cases: Serology, PCR & genotype results

• National EpiSurv surveillance data: all notified cases 

• total number of samples tested for Measles in NZ unknown

• reporting and sending samples to NMRL voluntary

• Selection of samples sent to VIDRL (RMRL) for confirmatory testing

• Genotyped measles results uploaded to MeaNS

• Genotyped rubella results uploaded to RubeNS

• Annual report to MoH NZ
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• Low level positive real-time-PCR results (not suitable for genotyping)

• Positive results reported from other labs, but  samples not sent to 

NMRL for genotyping/isolation 

• Introduction of genotype A specific PCR (VIDRL) has helped to 

distinguish recent vaccination from clinical disease

• Use of whole genome sequencing to exclude endemic transmission

Problems, Challenges and Achievements 
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