Public Health
England

PHE Microbiclogy Services T +44 {0)20 B200 4400

&1 Colindale Avenue F +44 (0120 B205 6529
London MW2 5EQ wwnaLgoy ullphe

Dear Colleague,

GAP ANALYSIS ON SECURING DIPHTHERIA DIAGNOSTIC CAPACITY IN THE
EWEEA (Service Contract Number ECD.5731)

As part of ECDC's efforts to build and develop microbiology laboratory netwarks, the
European Diphtheria Surveillance Network (EDSM) was established in 2009 where Public
Health England (PHE) coordinoted the laborotory odivities. The EDSN performed External
Cuality Assessments (EQAs) to enhance and strengthen laboratory-based surveillance
capacity. EQAs are an essential tool to enable laboratories to monitor, evaluate and improve
their own performance. The last EQA report for the laboratory diagnosis of diphtheria under
the auspices of EDSN was published in 2013, This EQA demonstrated that most participants
correctly identified the specimens that were distributed; however, many had difficulties
with toxigenicity testing, thus resulting in a relatively large number of unacceptable
toxigenicity reports. These errors would have most likely prevented appropriate
management and treatment of affected patients in a clinical setting. Whilst this EQA
assessed the standard of performance of many national reference laboratories, many
countries still do not have national reference laboratories recognised by their governments
but may offer diphtheria diagnostic services.

Several European countries are also currently undergoing restructuring of their public health
and healthcare systems which has now unfortunately led to a decrease in laboratory
personnel and financial reductions for diagnostics (http:/www euro.who.intfen/fabout-
s/partners/observatory/health-systems-in-transition-hit-series). The EDSM  continued
successfully until 2012 when funding for the activities was ceased by ECDC. Since 2012,
there has been no formal activity and the diphtheria disgnostic capabilities for this
specialised area of microbiclogy have therefore, diminished in many countries. This was
recently highlighted by a fatal case in an unwvaccinated child in Spain where not only
diagnasis but procurement of the therapeutic drug (diphtheria antitoxin) was problematic.

As a consequence of this, ECDC have commissionad a gap analysis of diphtheria diagnostics
among member states where the main objectives are ta:

+  Assess the current microbiclogical capability for the laboratory diagnosis of diphtheria in
the EU/EEA.

*  Assess the PH impact in individual Member 5tates where diphtheria diagnostic activities
have ceased.

*  Assess the availability of specialised reagents for diphtheria diagnostics in the EU.



*  Assess the training needs for scientists/medical and public health staff in this specialised
area and identify best practices and gaps in diphtheria diagnostics to establish
laboratory training workshops for scientists and medical staff.

»  Asgess availability of pelicy and guidelines related to the management and control of
diphtheria.

This gap analysis is essential to the public health management and implications of diseases
caused by toxigenic corynebacteria in Europe and will impact upon the mechanisms for
diagnostics and management. Therefore, it is wery important that this gquestionnaire is
completed by each member state. Can you kindly forward this onto your relevant counterpart if
you are no longer the person nominated as the operational contact for diphtheria? If you have
any guestions or queries please do not hesitate to contact me. | logk forward to receiving your
responses.

Yours sincerely
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Professor Androulla Efstratiou

Heod, WHO Global Colloborating Centre for Reference and Research on Diphtherio and
Streptococcal Infections, Public Health England

Cc: Dr lda Czumbel, ECDC, Stockholm, Sweden
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GAP ANALYSIS ON SECURING DIPHTHERIA DIAGNOSTIC CAPACITY
IN THE EU/EEA, including diphtheria antitoxin (DAT) availability

Service Contract Number: ECD.5731

ECDC Operational contact point for diphtheria (epidemiologist

Name:
Country:
Address:

Email:
Telephone:

ECDC Operational contact point for diphtheria (microbiologist)

Name:
Country:
Address

Email:
Telephone:

Please state the country questionnaire is being completed for:

Completion Date of questionnaire .....[....[ ....



A DIPHTHERIA SURVEILLANCE

1. ks there 3 surveillance systemn for diphthera in your country, please tick all that
apply?

as Mo

For C. diphtheria
For C. wcerans
For . pseudotubernculosis

a. If yes to question 1, is there an official link bebween epidemiology and
microbiology in terms of diphthera sureeillance n your country?

YESMNO

b. Please describe the ink between epidemiclogy and microbiology in terms
of diphthera sureeillance i your country:

2. Do you provide a diphthena reference sepsice for your entire counfry™
YESMNO

a. Wfyes, since when? Please state the year the sendce stared:

area oo you cower?

4. Arevyou aware of other diphthera reference actwitieslaboratories e other labs
fhat are able or planning to wnderake toxin testing within your country®

YESMNO
a. Ifyes, please prowide details:



Is there a legal obligation for laboratories to submit isclates/specimens to your
laboratony for reference testing?

YESIND

How many laboratories sent isolates/cinical specimens o the National Reference
Laboratory per year?

Cio you provide a reference senice for cultures sent from cutside your own
couniny?

Is there an official agreement in place in between your country and another to
allow the transfer of samples?

YESING

a. I yes, please describe the agreemeant:

a. In the table below please indicate the number of solates/specimen received
by your laboratory, which were originally isclated from patients within your
country.

C_dipimhenas -
Bictypa | gravis i Dot | ntermedice | . . [r——
Yaar Toe+ | To-| Tox+ | Tox-| Tok+ | Tos- | Toss | Tox ToE+ Tom+ | Tom-

2013

I F

2015

b. i you have any further comments with regard to the table above please
prowide thern bebow:




10. ¥ you have reported any toxigenic strams in the above table, please indicate how
boxigenicity was determined in the table b=low:

Plgasza tiek If you uaed If yas, plaase describe by year and
Tast the teat listad pathogen?

PCR
Elek ket
Soth Elek and PCR

Other tests  [piease
specty)




B. LABORATORY CAPACITY
DIAGNOSTIC SERVICES

11. Do diagnostic laboratones within your country screen, using Tellurite
medium/Tinsdale medium throat swabs for the presence of potentially toxigenic

corynebactena?
YESIMOD

a. Please state the approximate number of laboratories scresning using

this Method: ... e e e
b. Please state the approximate number of laboratories not screening

using this method: ...
c. [If the diagnostic laboratonss within your country do not screen,

1. When was the semvice terminated?

. Why was the senice terminated?

12. How many of your regional laboratones/other laboratones in your country ans
expected to perform diphthena reference senices (i.e. underake toxin testing)
either?

E T =T L S

b. And also inthe future: s
13. Are there staff members in these laboratonies that require specialist training on
diphtheria reference diagnostics?
YESIMOD
14. When was the last occasion that the head of the diphtheria reference service
attended a training workshop on diphthena diagnostcs?

3. Please state the date of the training:



15.

18

When was the last oceasion that any of the laboratory staff working on diphtheria
diagnostics attended a training workshop on diphtheria? YES/MNO

a. Please state the date of the fraining:

. s this person(s) stll employed to undertake these activities?
YESIND
What are the most urgent needs in your country related to laboratory capacity at

this time? Please indicate the respective needs regarding their importance on a
scale of 1 (not urgently needed) to 5 (very urgently needed)

1 2 3 4 5
Mot Very
urgently urgently
Neads needed neaded
EQa distributian
Supply of Ciek basal
medium
Supply of anttoxin

Development of a dip
slick frapid test for
boxin detection
Laiboratory training
WOTKShop

. What [aboratory support would be required to maintan diphthena diagnostics in

your country?

. Do you have any formal or informal collaboration with other diphthena reference

laboratories within your country and or within the EL Diphtheria Sureeillance
Metwork? [eg: ‘twinning ndiatives).



18. What steps hawe you taken to remedy, the gaps (if any) identfied in the last
diphthera diagnostes EQA n 20137 Please provide details below:
Further Information on the 2073 BRA can be found here”

L LN b i 1o by

20. WYWhat was the impact in your country of cancelling the Eurcpean Diphtheria
External Quality Assurance and training following the EQA exercise IN 20137
Please describe below:



IDENTIFICATION PROCEDURES:

21. In the table below briefly ndicate your curment methodologies for bio-typing and
identification practices for Corynabacienum species in the table below.
Flease include defails of the primary selechive media, screening fests wsed and
method|’s) for biochemical idenfiication.

Primary selactive madia, screening testa | Pleasefick T | I yes, which confrols do you
used and methodis) for blochemical | you usa the uEa’
Identiflcation miathod Hlaled

Primary culfurs:

Gram stain

Other stains [please spechy)

Blood agar

Tellurite agar

Screaning, botyping and kdentiflcation fe

Cyslnase

Pyrazinamidase test

Hitrate reguction

Ureass hyomiyss

Hiss semum  waler sugars  (Glucoss,
Maliosa, Sucrose)

API Conyne

Idaniification via sequencing genes [pisgse
specily which genes)

MALDH-TOF (please Specky which system)

Oithier tests [piease spechy)




CULTURE MEDIUM AVAILABILITY IN YOUR COUNTRY

ZZ. Do ywou experience problems with obtaining culture media for diphtheria

diagnaostics?
YES/ NO

a. Fyes please describs:

TOXIGENICITY TESTING

23. Please indicate the method|s) cumently used in your laboratory for toxin

detection for Conpnebacienium species.

Pleass tick IT you
uzg the mathod
Method lkated

It yas, which controls oo
you use?
Plgass specify specles and
culfure collsction referancs
number

Elek test

PCR

RT-PCR

in vivo iest

TiEsue culture (9. Vem
cell bloassay)

Other lests (please specty)

a. I Elek test performed, what is the source of your Elek miedium?

Elek medium source Tick all that
apply

n house

WHOPHE

Commenzial

a. I the sowrce is Commercial, please state which manufachurer

you use?




b, What type of serum do you use for the Elsk medium?

Tick all that
Serum for Elek medium used apply
Equine
New-bome
Bovine

Crther, please describe:

. Do you have problems in obtaining supplies of antitoxin for laboratory
diagriostics?

YES/ND

i. Kyes, please gve details:

d. What is the concentration of antitoen used for the Elek test? Please tick all
that apply?

Concentration of antitoxin used for Tick all that
the Elek test apply
500w
10001

Crther, please specify:

e. [ PCR test performed, which primer sets do you use? Pleass state the
sequence below.

i. Fragrment & of toxin gene:



f. Do you use an intemal temiplate or inhibiticn control: eg: artificial template
which Is amplified by the same primer par as the template DNA, and is
used to confim the PCR reaction has not failed:

YES/ND
g. Are you using a RT-PCH assay?
YES/ND

i. Fyes pleass describe briefly and state the reference 2 list
Tagrmare®, Light Cyder or other:

h. If you da not perform PCR:

i. Are there relevant facilities thermocycler, gel tanks, photographic
equipment ete]  available in your laboratongnstibute:

YES/NO
ii. Would you like to ntroduce PCR toxin detecton to your laboratory?

YESINO

iii. Please describe why you would like to or do not want to introduce
PCR toxin detection to your laboratony:

. Do you camy out any texigenicty tests other than PCH and Elek test?
YESIMO

i. Kfyes, please describe your procedure or aftach methods andior
references i available:



ANTIBIOTIC SENSITIVITY

24, Do you routnely determine antibictic sensitivities on ANY C. diphtheriae, C.
weerans and . pseudoiubercwliosis solates received by your laboratory?

YESIMND
25. Do you only determine antibictic sensitiwties if specifically reguested to do so?
YESMNO

a. If yes, please indicate in the table below which methods you perform in
your laboratony?

Please thck IT you If yas, which
uze the mathoed manutacturar are the
Antiblotlc senaltivity method lztad reagents from?
£ 2at
Disc difusion (please stale
method)
Sroth dilution

Agar incorporation

Commercially prepared MIC
micratitne trays

Omer (please spechy);

28, i breakpoint values are measured, what interpretation guidelnes are used? Please
tick all that apply.

Interpretation guidelines used Tick all that apply
CLSI [fmery NCGLS )
HSAC
ELCAST
Diner, pleass spacily:




MOLECULAR TYFING OF CORYNEBACTERIA

7. Do you perform molkecular typing on the followng:

Y5 Ho

For C. diphtheris
For (. wcerans
For . pseudoiubercuiosis

28, Kyes, which of these typing methods do you perform in your Bborabory?

Flaaze tick | you uss
Methods the method Neted

Ribotyping
Mulllocus EnZymea ekcrophoresis (MLEE)
Pulsad-fald gel electrophoresis (PFGE)

Random ampliied polymomphic  DNA
[RAPD) typing PCR typing

Ampifed Fragment Length Polymorphism
[AFLP)

Multliocus seguence typing (MLST)
Varable Number Tandem Repeats (WVNTR)
Other (please specly)

22, Fno, are you planning to perform mokecudar typing in the future?
YESMO

30, How long maght it take before capacity is in place? Please describe:



32, Which analytical and/or database software do you use fior molscular
byping/microbiclogical data? Please tick all that apply.

Analytical andior databass sofwars Tick all that apply
Taxoiron
BloMumerics
Omer, pleasa spacily:

A3, Do you use the MLST database and submit your own MLST strains/5T types to the
databasa?

YESMO



C. DIFHTHERIAE POPULATION IMMUNITY SCREENING

M. When was the last diphtheria sero-prevalence study underiaken in your country?

A5, Which of these semlogical methods do you perform in your laboratony ?

Flaase tick i you i ¥YES. In-houss or
usg the mathod commarclal? Pleasa stale
Meathoads listed manuiachurer
I v Woin newtralisaton
Tiese e tain
nevuiralksation

ELISA In howse methad

ELISA commercial kit [please
siate which ER)

Passlve haemaggutination
Other (please specky)

28, What mterpretation criteria do you use for your serclogical assay?

37. How do you define the following:

a. Immuneiprotective states:



PAN EURCPEAN DIAGHOSTICS AND EGA

38, s your Bboratory accredited?

41.

42,

YESMO

a. [fyes please state accrediation body?

. What would you consider the best approachies) to maintain diphtheria laboratory

experiise in Europe?

Are you aware of the diagnostics and BOA report results for diphthera publshed
on the ECOC website?

YESMO

Have these reports been dsseminated to your relevant collzagues or to the
decision makers? Please tick all that apphy.

Whio the reports have besn
dissaminated to Ho Yiag

Colleagues
Decision Makers

. Would a Diphtheria EQA exercise for laboratory diagnostics and toxigenicity

testing be essential for your laboratory accreditation?
YES/NO

a. I no, please state the reason.



44, Is there a need for a laboratory workshop on diphthena dagnosis and typing for
your counftry?

YESMOD

a. KFYes, what areas do you specifically wish to see covered in this
workshop? Please provide detasil below:

45. Do you perform seno-prevalence studies in your country?
YESMND

a. When was the [ast tme that a sero-prevalence study had been
undertaken in your country?

45, Hawe you ever performed or parBicipated in any diphtheria screening studies in
your counftry?

YESMOD

a. IFYES, please state the year this took place and descirbe the study in
more detail.:

17



E. PUBLIC HEALTH ASPECTS

47. Do you have national case management guidelines in place for diphthena?
YESING

a. Kno, do you use the the following:

Caze management guidelines Tick all that apply

WHOC diphiheria guidelines
Any other guideline, please provide detals:

48. Do you have national laboratory manual for diphthera in your cowntry?
YESING

a. i no, do you use the the following:

Laborabzry manual Tick all that apply
WHOC diphiheria guidelines
Any other guideline, please provide detals:

48, Do you have diphthera antitoxin (DAT) procuremsant in place in your country?
YESIND.

a. [f yes, which body is responsible for it?

Body responsible Tlck all that apply

Matlona

Reglonal

Local e.q. hosphial

Any other guideline, please provide detals:




b. Please provide further details of DAT procurement in place in your
counfry:

80, Do you hawe an existing DAT stockpile in your country ?
YESMD

a. [ yes, please describe the name of the product

51. Considering the prevalence of the illness in your country, what would be the
quantity of the stockpile that would be required to cover yoar countries needs?
Flease describe.

OTHER COMMENTS OR SUGGESTIONS
(Please continuwe on a separate sheet if necessany).

Many thanks for your imaiuable co-operabion.

DEADLINE DATE FOR RETURN OF QUESTIONMAIRE: 4 APRIL 2016
Please retum the completed guesticnnaire by email (preferable):

Professor Androulla Efstratiou

WHO Global Collaborating Centre for Diphtheria and Streptococcal Infections
MNadonal Infecrion Service

Public Health England

&1 Colindale Ave

London NWS SEG

United Kingdom

Email: Androulla.sfstratiouiipphe. gov.uk

i you have any queres please do nof hesitate to contact either Professor
Androulla Efstratiou or Dr lda Czumbel, {ECDC) ida.czumbelifecdc europa eu
15




