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dMMR tumour screening in Australia

ABSTRACT

Aim & Methods: An electronic survey of the Royal College of Pathologists of Australasia accredited pathology
services Wd to assess Lynch Syndrome tumor screening practices and identify barriers and
capabilities 6 screening newly diagnosed colorectal and endometrial tumors in Australia.

Results: Au @ s a national policy for universal AMMR testing of incident colorectal and endometrial
tumors cascSEROUHNES ch Syndrome tumor screening program for colorectal and/or endometrial tumors was
applied oy 98586m@#BO) of laboratories. Tumor AMMR screening methods varied; MMR protein
immunohistShemistry (IHC) alone was undertaken by 77% of 39 laboratories, 18% performed both IHC and
microsatelli ty testing, 5% did not have the capacity to perform in-house testing. For colorectal tumors
47% (17/36 ortégl following a universal approach without age limit, 30% (11/36) tested only “red flag”
cases; 6% (3@36) on glinician request only. For endometrial tumors, 37% (12/33) reported clinician request
generated testiftg, 2 /% (9/33) were screening only “red flag” cases, and 12% (4/33) carried out universal
screening wi ge criteria. BRAF V600E mutation testing of colorectal tumors demonstrating aberrant
MLH]1 prot regsion by IHC was the most common secondary tumor test, with 53% of laboratories
performing the test; 15% of laboratories also applied the BRAF V60OE test to endometrial tumors with aberrant
MLH]I expression ite no evidence for its utility. Tumor testing for MLHI promoter methylation was
performed by <15%daboratories.

Australia vagy widely. This national survey provides a snapshot of the current availability and practice of tumor

Conclusion: use of tumor screening for evidence of AMMR is widely available, protocols for its use in
dMMR scre

identifies the need for a uniform national testing policy.

Key Words: Hereditary Non-polyposis Colorectal Cancer, Immunohistochemistry, Lynch Syndrome,
Microsa stability, Screening

INTRODm N

Lynch S

(LS), or hereditary non-polyposis colorectal cancer (HNPCC) is an

autosoma ant condition caused by germline mutations in the DNA mismatch repair
(MMR) g HI, MSH2, MSH6 and PMS?2. It is the most common form of inherited
predisposifion to colorectal (CRC) and endometrial (EC) cancer, with 1-3% of both tumor
types a o LS """ although the proportion may be higher ®'? . Diagnosis of LS in
people -deficient (AIMMR) CRCs can potentially alter clinical care by influencing
both the colorectal resection and adjuvant chemotherapy treatment decisions (14-16)
Identifying dM CRCs, regardless of germline or somatic causes, may become more

important 1n if programmed cell death ligand (PD-L1) inhibitors live up to their initial
i ¢ treatment of tumors displaying dMMR D In addition to impacting
cer management, identifying LS brings additional benefit in screening for
secondary cancets and cancer risk management of family members subsequently found to

have LS %19
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dMMR can be detected in tumors by: (i) Microsatellite instability (MSI) testing through
molecular comparison of tumor and normal tissue DNA; (i1) Immunohistochemistry (IHC)
tumor tesﬂi;g forﬂack of expression of the corresponding MMR protein. The pattern of THC

protein determines which gene is likely mutated, guiding germline DNA testing®,
potentiall ing a more efficient approach to germline testing than MSI alone. As MMR
IHC does ire a molecular laboratory or micro-dissection of tumor for DNA extraction

it is uswllm feasible as a routine screening test than MSI analysis. Testing options for
dMMR ingumors have been reviewed in detail '*).

The simplegpresguce or absence of AMMR is sufficient to guide decisions regarding adjuvant
systemic @@r patients with AIMMR tumors. However, the full clinical benefit of tumor
etiology for t mor dMMR profile and then offering germline genetic testing only to
those with ely somatic etiology. Approximately 15% of all CRCs and ECs will
demonstrmR, but approximately 75% of these will be due to somatic inactivation of

dMMR scree depends on appropriately identifying individuals with a likely somatic
(f)
a

MLH]I pr ne, which is rarely seen in LS-associated germline MMR mutations 2",
Therefore, t showing a loss of MLH1 protein expression or MSI high tumors without a
contempofancous MMR THC test to indicate the MMR protein affected, a secondary tumor
test is req ind tumors likely to have MLHI promoter inactivation as a cause of their
dMMR p . For CRC:s this secondary test can take the form of direct tumor MLH1
promotermion testing, or testing the tumor for the presence of somatic BRAF V600OE
mutation as these are rarely seen in the presence of a germline MLH mutation “*. Somatic

hype tion of the MLHI promoter is observed in up to 89% of ECs that demonstrate
loss of MLH ein expression “**?, but in contrast to the CRC setting, ECs rarely acquire
BRAF ations **** — thus only the MLH] promoter methylation test is an

appropriate secondary test to triage patients with EC for germline testing.

ReductionMality resulting from active risk management of LS patients , and potential
therapeutic benefits of determining a tumor’s dAMMR status, have led to the call for routine

dMMR te all CRC and EC at the time of diagnosis without a clinician request. Such
“universal 6’ overcomes the poor historic performance of triage algorithms for LS
ascertain ng clinical or tumor histological characteristics > * 7 2% Cost-

effectiven@8s studies support implementation of systematic universal screening of all newly
diagnoseﬁ iRCstnd ECs "*7% and detects twice as many cases of LS as targeting younger
patients 9,

Western Australid implemented state-wide IHC and/or MSI screening in all newly diagnosed
CRC occurring <60 years of age and annual LS cases detected increased fourfold ©*. In
South Ea ydney, all incident CRCs, regardless of patient age, were tested using MMR

by MSI and BRAF mutation testing. Germline mutations were identified in
~7% of the inCWent cases after they were referred for germline testing by the treating
surgeons @ Another study in NSW (10) screening 1426 consecutive unselected colorectal
carcinomas for dAMMR reported 6.6% of these tumors demonstrated dIMMR and no evidence

of MLH1 Promoter methylation by BRAF V600E IHC; no germline mutation screening was
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undertaken as part of this study. MMR ITHC tumor testing of two CRC cohorts from Victoria
demonstrated a combined prevalence of MMR gene mutation carriers of 2.7% where all

carriers wiFe diaimsed <70 years of age ©

Despite evidemge of cost-effectiveness, there is no national Australian policy for universal
dMMR @ sting of all incident CRC or EC cases. The Inherited Cancer Connect

(ICCon) [ 0 (http://www.iccon.org.au), in collaboration with the Familial Cancer
Group "8f ¥1® € hical Oncology Society of Australia (COSA), is engaging specialist and
consumer with the aim of developing such a policy. As part of that initiative, the
ICCon Pagmership has undertaken a survey to understand current capability of dMMR

screening @ diagRostic pathology laboratories, identifying potential enablers and barriers to
universal tu screening in the Australian environment.

METHO Y

Sample & Procedures

An online dministered via Limesurvey® was emailed to all Royal College of
Pathologists alasia (RCPA)-accredited laboratories in Australia. The survey
questionngir cluded under Appendix I.

The H boratory or their nominated delegate(s) were invited to complete the

survey. ne contact was made after a second email reminder to non-responders, with
the option lete the survey by telephone. An additional reminder was also posted in the
March n of the RCPA newsletter “Pathology Today”, open to all RCPA members.

The survey was open from 08" January 2015 through 1% December 2015.

The studyMroved by Peter MacCallum Cancer Centre Human Research Ethics
Committee

Data Mea@

The survegconsisted of 21 multiple choice questions and open field to describe the “other”

option. one response was allowed for most questions. Response was mandatory
on MM, I testing capabilities and several open-ended questions allowed individuals

to describ ir views on development of a national policy for universal screening of
dMMR. The queStions aimed at identifying triggers for tumor MMR assessment at the point

of CRC a 1agnosis in the local centers.

Data Analysis :
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Descriptive analyses were performed using STATA & Microsoft Excel to assess the most
common practices of LS screening. Chi square tests performed in STATA compared LS

testing striegies ietween private and public laboratories.

O
-

[

RESULT
Of 53 Australias®nvited histopathology and genetic pathology laboratories, representatives
from 4 labgra s did not handle anatomical pathology specimens and/or were associated
with othe ragories already participating and therefore were excluded from the study.
Forty-fourindividuals responded, representing 39 laboratories from 6 states, giving a
response rate of 30% (39/49 laboratories) (Table 1). The remaining laboratories who did not
respond t veywere mostly privately-owned laboratories 7/10, (70%). Data is
presented atory rather than participant; if more than one representative responded for
a particul tory, the most common response was used, except for items which invited a
personal vie omment. Laboratories with multiple sites but having common practices
were treat&gle participant; if different sites of the same laboratory service reported
different p the sites were contacted for clarification and responses reported separately
if requi participating laboratories were from the following health sectors and
majority 3 %) respondent laboratories were urban services:

o i ratories associated with a public hospital(19/39, 49%)

. ri!ite pathology providers (17/39, 43%)

p
® priv boratories contracted to a public hospital(3/39, 8%).

Table 1:

Capabﬂ’lMR screening
Ninety-tive percent (37/39) of laboratories undertook dAMMR tumor screening by IHC, MSI

p
or bothH The remaining 5% (2/39) were either a regional pathology service (both
private & rreported low case volume and lack of funds/expertise to carry out tumor
testing in-h

Figure 1:

MMR IHC and/or MSI testing in other tumor types
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Laboratories also reported activity for MMR IHC and/or MSI in other tumor types. The
majority reported testing sebaceous neoplasms (17/39, 44%) with other types less commonly
tested: small bowel (7/39, 18%), gastric (6/39, 15%), ovarian (4/39,10%), pancreas (4/39,
10%), pH% 3%) and none on breast tumors. Ten reported testing the non-colon/non-

endometriﬂtissues on clinician request but not as a matter of routine practice.

H I
Colorectzsand Endometrial Cancer Screening practices and barriers to IHC/MSI

testing
Tumor sc ingdts practiced more routinely in CRC and EC than in other tumor types, with

the latter occumg more often by clinician request.
dMMR temgs carried out in 36 laboratories who receive CRC specimens and in 33 who

imens. Selection criteria to initiate MMR IHC testing on CRC and EC are
summarized in Figure 2.

receive E

3

Figure 2:

dall

CRC is more commonly screened using a “truly universal” approach than EC, where testing
promp eating clinician is most common practice.

Table 2 details
routine

“red flag” criteria which trigger IMMR testing in laboratories. When

“red flag” cases, the most common eligibility criteria applied were age <
50 years (7/17,41.1%), pedigree features indicated on the pathology requisitions ~ 33% and
tumor characteristics (~ 50%). In 58% (10/17) of the times for CRC and 67% (13/17) of the
times for Me the “red flag” approach was followed, laboratories were associated with a

Familial C entre.
Table 2:

The repoﬁd barge’ rs to IMMR testing by IHC and/or MSI were low volume of cases (3/39,
8%) an of specific technical expertise (13/39, 33%), funding constraints (12/39, 31%)

being the wcems identified by laboratories.

MMR THC Tumor Testing Strategy

Of the 37 laboratories who undertook MMR THC testing, 32 (87%) reported testing CRC and
EC, 4 (11%) CRC only, 1 (2%) EC only. Tumor testing strategy varied between and within

This article is protected by copyright. All rights reserved.
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laboratories. The majority of laboratories (30/37, 81%) reported IHC testing for all 4 MMR
proteins (MLH1, MSH2, MSH6, PMS2) while a few (4/37, 11%) employed an initial MMR
IHC screep of PMS2 and MSH?2, followed by testing for the remaining proteins (MLH]1 or
MSH2)H§1&: of the paired proteins occurred. Two (5%) laboratories indicated
variable p as their standard was to screen PMS2 and MSH? initially but with some
pathologi:& the 4 MMR protein screen, unknown (1/37, 3%).

Tumo g strategy

Ofthe 71 es who reported MSI testing, 3 (43%) tested tumors for MSI subsequent to
MMR [H@testin® when there was loss of MMR protein expression. One laboratory reported
MSI testin hen there was a request from the clinician/genetics services to test for
MMR defigiedRindependent of the order of IHC/MSI (14%). A single laboratory reported
testing fo MSI routinely at the time of initial screen in all EC and CRC cases

(14%), unﬁzﬁ, 29%).

Tumor ﬂﬁomoter methylation & BRAFV600E somatic mutation testing as a
secondar the setting of MSI high or loss of MLH]I protein expression by IHC

Out of thmatories, 10 (27%) did not have capacity to offer secondary test and
reported la pertise (7/10, 70%), equipment (6/10, 60%), evidence to support routine

use (1/ (1/10) as a barrier; (7/10, 70%) laboratories confirmed that cases were
referred to a nce laboratory for testing of which one laboratory had not validated the

test in- therefore sent such cases to a sister laboratory.

BRAF V600E mutation testing of CRCs was the favored approach over MLHI methylation
testing forsecondary tumor testing. Five of 37 laboratories (14%) reported testing both CRC
and EC fo F V600E mutation. MLH promoter methylation testing was much less

commonl;@le (Figure 1) across Australia.

Funding Spurces

pondents indicated that AIMMR IHC tumor screening was billed through
Medicare 7%). Six respondents stated funding was included in the hospital budget
(6/33,18%) and ome billed privately (1/33,3%). Some laboratories (3/33, 9%) indicated that
testing is included in the hospital departmental budget and private patients
were either bi hrough Medicare or charged to their Private Health Insurance. One

3, 3%) also indicated that anything above Medicare is covered by the research

In laboratories who responded to a universal screening approach for CRCs, (10/17, 59%) the
funding source was Medicare.

This article is protected by copyright. All rights reserved.
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Capacity for Tumor or germline gene sequencing

For the 26 laboratories who responded to this question, the majority (18/37, 48.6%) did not
have thMor tumor and/or germline DNA sequencing. However, 6 of these

laboratorie d either perform it at a reference laboratory if required (2/18, 11%) or sent

these case sister lab (4/18, 22%). Very few reported having the resources and
expertise 0 pe DNA sequencing in both tissue types (4/37, 10.8%). Four laboratories
stated v apacity for targeted re-sequencing of tumor DNA only (4/37, 10.8%). Lack
of equipmm 8, 61%) & expertise (11/18, 61%), low volume of cases (1/11, 9%), no
request (1/4d, and cost (2/11, 18%) were reported as testing barriers (more than one
response w

owe
Private v/s ;u ;lc

There was no st;tically significant difference in the approach to dIMMR testing between
u

private an ic pathology services once a specimen was selected for testing (Table 3).
Table 3:

Views on Mentation of universal screening approach

Nine of the thift€en (69%) respondents who answered this question felt the need to have a

comm to dMMR testing, including uniform guidelines and process of
investigations were also supportive of the idea of developing a definitive Australian
nation for dAMMR tumor testing. One respondent detailed that implementation of
a national policy will require stakeholder involvement and specific government funding.
Four (31%) others thought that a national unified approach was not the best use of limited
health reshith one respondent comment that “local practices developed were more
effective thammmaposed policies”. One respondent also stated that the ethical considerations
around tui @ ng that could indicate an inherited predisposition could limit pathologist-
driven test1

If fundinﬁere not a constraint, almost half of the respondents (20/42, 47.6%) would like to
perfo sting for all incident CRCs and/or ECs. Age-based criteria were still

preferr s - <50 year (3/42, 7.1%), <60 years (1/42, 2.4%), <70 years (2/42, 4.8%).
Some res would still prefer receiving a specific case-by-case clinician request (4/42,
9.5%). One respafident was concerned about a low yield from universal versus targeted

dMMR testing apd felt that the pathologist would be liable for following up an abnormal
dMMR at had not been specifically ordered by the clinician. The remaining 3/42
(7.1%) refer to base AIMMR testing on Bethesda/Amsterdam clinical criteria.

DISCUSSION

This article is protected by copyright. All rights reserved.
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This is the first national Australian survey of current practice and capacity for screening
tumors for AIMMR to identify families with LS and/or guide adjuvant chemotherapy choices.
It is very encouraging to find that 95% of laboratories have the capability and do undertake
some ch/IR screening, and that almost half already undertake universal screening
for incide ctal cancers (Fig 2). These data will help guide the continuing development
of a clear micy for systematic AIMMR screening of CRC and EC. Current
guideliEeSMe National Health and Research Medical Council (all CRCs under age 70
years shms be tested) and the Royal College of Pathologists of Australasia (all CRCs under
age 50 ye d be tested) are not aligned (table 4). Furthermore, even the more recent
NHMRC gitidelfes for IMMR screening in CRC (all tumors under age 70 years) are not
aligned w ynch Syndrome guidelines (universal testing of all CRC tumors regardless
of age). Than, HMRC guidelines are a useful step forward raising dMMR testing of
tumors frw discretionary test to a more routinely performed test, but the NHMRC
guidelines need to be consistent with each other and also be widened to include
recommendation§around dMMR testing in endometrial cancer.

of laborat@ries (76%) offered subsequent secondary tumor testing in CRCs and/or ECs that
showed lo HI and PMS?2 expression by IHC. This was usually testing for the BRAF
V600E so tation rather than MLH I promoter methylation testing. The preference for
BRAF V6 r testing is despite evidence from CRC studies demonstrating that the
presence of [ promoter methylation is a better negative predictor than BRAF V600E

The most & tumor screening process within this group was MMR THC. The majority

mutati ermline MLHI mutation *” and probably relates to the existing capability
of laboratori ich are likely to have the BRAF V600E test available for other therapeutic
reason ly, the BRAF V600E somatic mutation is rarely detected in EC “* leaving

only MLH1 promoter methylation testing as a viable secondary test in ECs demonstrating
loss of MLt I and PMS?2 protein expression. We have previously shown MLH1 promoter
methylati n effective negative predictor of MLHI germline mutation status in EC .
Despite thig /] promoter methylation testing was offered as a secondary test by only
13% of las. Barriers to implementing MLH I promoter methylation testing were
mainly relat€d™o this being a molecular rather than an IHC-based test and included issues
around regources, expertise and evidence to support its routine use. It is not surprising that
few la i d the specialist resources for specific molecular analyses which are
generalW of molecular diagnostic laboratories rather than histopathological

laboratori inly the approach of undertaking MMR IHC, followed by secondary
testing to identifyjtumors likely to have a somatic MLH-based etiology is endorsed by

evidence ffectiveness ("> 3"3%3% Although there is strong published evidence to
suggest tha V600E in EC is not useful in determining a potentially somatic etiology
4, 23) re a few laboratories who reported ordering BRAF V600E testing on EC (Fig
3). This sug need for education and guidelines to help optimize the use of AMMR

testing in Australia.

This article is protected by copyright. All rights reserved.
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The practices identified here were largely similar to the findings from a recent US study
looking at CRC dMMR testing in National Cancer Institutes and Community Hospitals ©”
Although US sites tended to favor a combination of MMR IHC and MSI whereas in Australia
MMR IMpproach is favored. Both the US and our Australian survey have

demonstr there are different algorithms practiced within each country which
indicates iformity in testing processes is desirable to maximize the benefits and

minimi‘e Ma universal testing policy.

A survey msed genetic counsellors identified an improvement in the prevalence of
universal tumor screening following the statement issued by EGAAP (Evaluation of
Genomic Bpplicgfions in Practice and Prevention) in support of screening all patients newly
diagnosed w RC to identify at-risk families *®. The same EGAAP recommendations

excluded uffthe NSGC (National Society of Genetic Counsellors) and Collaborative
Group of't ricas on Inherited Colorectal Cancers published a joint statement

advocatin ition of universal AIMMR tumor screening of newly diagnosed EC to
identify n ies with LS ®” . The recently published Australian National Framework for
Gynecologi cer Control indicated that IHC for MMR proteins is “an appropriate tumor
test for wgen diagnosed with endometrial cancer under 60 years of age” but did not
specificall at it should be performed in all cases diagnosed under 60 years of age™”.

Our surve@ed that there is capacity and interest for routine tumor dMMR testing in
t

Australia, highlighted areas that need to be addressed before such a policy can be
imple
1. D ent of a clear policy outlining tumor dMMR testing endorsed by
1 bodies; in particular whether this will be universal versus “triggered”
(e.g. an age-threshold) approach, what secondary tests are preferred and the process to
ac@ess germline testing as appropriate.
2. Ed of professionals and the public that tumor testing is not germline genetic
te therefore formal genetic counselling is not required ahead of the tumor
te gh patients should be informed about the existence of the test and its
possi rmline implications by their treating specialists

3. Ed@ication of professionals about the testing process, including the lack of utility of
OE testing as a secondary test in EC

4. M tumor dMMR testing needs to be clarified including the permitted use of
ex isii S billing codes for appropriate tests (eg MBS billing for IHC for MMR
proteins is inpatients having surgery) and identification of billing codes or

development of new billing codes for secondary tests as needed. The apparent use of

er investigation. Currently BRAF & MSI tests are not covered by MBS

C is if ordered by treating practitioner, which can clearly affect what tests are
ordere pathologists.

5. Development of expertise and resources to support wider adoption of MLH promoter
methylation testing as a secondary tumor test and negative predictor of germline

mutation status.

This article is protected by copyright. All rights reserved.
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6. Clear pathways to access to tumor and germline sequence testing as needed. Most
responding laboratories (18/26) stated they could not provide this test but only 6 of
these proyided an explanation as to how they would access these tests if needed. It is
Hwhether the remaining laboratories currently have access to these tests
(Wi ir laboratory network or externally) if needed.

There is 1i idence on barriers for the successful implementation of a tumor screening
program fw‘[side the Australian environment. From expert commentaries, inferences of
specific bagriers vary with location but include lack of clinical resources, financial
limitationknical expertise gaps . Others suggest lack of infrastructure, lack of
provider kffiow1C@ge and the need to establish a reporting protocol for tumor screening as
potential s in implementing a national screening policy “**. Our survey data
support all @f these areas as issues in the Australian setting, and indicate that endorsement of
a nationalwy all Australian professional bodies will be essential in overcoming most of

these.

This main of this study is that it is the first to survey the practice around and capacity
for undertakj MR assessment of colorectal and endometrial cancers in public and
private laljpratories accredited by the Royal College of Pathologists of Australasia. However,
our result reflective of the healthcare system only in the more populous Australian
States onl e was no representation from laboratories in ACT & NT. Furthermore, the
consolida of laboratories servicing multiple clinical locations providing surgical

services may obscure local variations in clinical practice in terms of selection for AIMMR
ontrast to the rate of responses to specific questions in the survey about current
wer descriptive responses from pathologists regarding their views and
ving a national policy for tumor dMMR screening; these views may be
better studied through a qualitative research approach with individual interviews if needed.

Our surver on the availability and practice of tumor AMMR screening, but it is clear
overall cost-gffectiveness of universal tumor dAMMR screening for ascertaining new families
with LS i lependent on subsequent uptake of germline mutation testing by the
affected ind 21 and their relatives when a germline mutation is identified. Ward et al
and Schofij 4% demonstrated less-than-optimal uptake of germline testing by patients
after IMMR was identified in their tumor, therefore further research is required in identifying
barriers a# fact?s in uptake of germline testing. The WA group suggests that a regional
coordin prove helpful in following up LS cases for mutation testing, which would
also allay mn;e respondents had of a laboratory’s responsibility for the follow up of a

patient wi R tumor. After implementation of a national policy of routine IMMR
screening, an ation of outcomes of newly identified individuals and families with LS
would d. Protocols on patient follow up and compliance rates will also add value to
successfu entation of a universal tumor dAMMR screening program in Australia.
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Table 1% se rates by State/Territory

Au

State/Territg umber of laboratories | Total Remoteness* %
responding laboratories responses
invited
rivate | Public | Total Urban Regional
NSW 7 7 14 15 12 3 93
VIC 8 8 16 17 14 3 94
QLD 2 0 2 4 4 0 50
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NT
TNsw - Newd

8 VIC — Victoria, QLD — Queensland, WA - Western Australia,

WA 1 1 2 4 4 0 50
SA 1 1 2 3 3 0 66
TAS 1 2 3 3 0 3 100
ACT 0 0 2 1 0 0

0 0 1 0 1 0

TAS — TasMaiieA@PR- Aystralian Capital Territory, NT — Northern Territory.

* hitp://www. hnect. gov.au/internet/otd/Publishing.nsf/Content/locator

Table 2: “ﬁﬁ” dMMR tumor testing Criteria in Colorectal/Endometrial tumors*

SA - South Australia,

Colorectal Cancer

Endometrial Cancer

N=17 % N =19 %
Age !
- <5m 7 41.1 5 35.7
- <5 2 11.7 1 7.1
- <E:E 5 29.4 4 28.6
- 2 11.7 4 28.6
Pedigree Features
Family Hi 5 29.4 6 42.8
Bethesda/ am 4 23.5 1 7.1
criteria
Colorectasiancer or 8 47.1 8 57.1
Endo 1 T
8 471 5 35.7
Histological tumo
features
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Tumor location 52.9 3 21.4
CRC- right sided,
proximH
EC-lower @ 3
segment/i
L =
* More thaWse was allowed for this question
Table 3: dg: Dsting approach and use of secondary tests in private & public
laboratori
‘ ’ ’ Private (n=19) | Public (n=18) *p-
value
Modality dMMR testing 0.376
IB 84.2% (16) 72.2% (13)
IH 15.8% (3) 27.8% (5)
Use of Mﬁromoter 0.927
methylati
C 5.3% (1) 11.1% (2)
C 5.3% (1) 5.6 % (1)
73.6% (14) 66.7% (12)
n 15.8% (3) 16.6% (3)
Use of B OE 0.952
36.8% (7) 39% (7)
CRC+EC 10.5% (2) 16.6% (3)
No s 31.6% (6) 27.8% (5)
Unknown 21.1% (4) 16.6% (3)
mﬂr and/or 0.858
germline sting
Yes 21% (4) 22.2% (4)
No 52.6% (10) 44.4% (8)
26.3% (5) 33.3% (6)

Un niwn '

Table 4: Current iustralian recommendations for dAMMR testing of Colorectal Cancer
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uscrip

testing is currently
recommended as the
initial screening
procedure. At a
minimum all cases of
colorectal cancer
arising in individuals
less than 50 years of
age should be tested.
In addition, all cases
meeting the revised
Bethesda guidelines
should be tested.

Institution Date Recommendation Link
Royal College of | May 2016, 3rd | For the purposes of https://www.rcpa.edu.au/getat
PatholoM Edition detecting individuals tachment/39421934-6d8c¢-
Australasia (Version 3.0). | with Lynch syndrome | 4a84-a43c-

(HNPCC), MMR 476d0e8c3d0e/Protocol-

colorectal-cancer.aspx

:

NHMRC/
Council A i
- Colorec
cancer

ad

Erhﬂ

Nov-17

Immunohistochemical
testing for the four
MMR proteins
(MLH1, MSH2,
MSH6 and PMS2) is
now widely available,
and universal testing
of colorectal cancers
(or at least in patients
under the age of 70)
has been
recommended for the
detection of Lynch
syndrome.

http://wiki.cancer.org.au/austr
aliawiki/index.php?oldid=173
069, cited 2017 Nov 15

NHMRC/
Counci
- Lynch
Syndro

h

L

Nov-17

All colorectal cancers
should be tested for
mismatch repair
deficiency as a means
to subsequently
identify Lynch
syndrome

http://wiki.cancer.org.au/austr
aliawiki/index.php?oldid=173
055, cited 2017 Nov 15

AU
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umber of laboratories | Total Remoteness* %
responding laboratories responses
invited
Public | Total Urban Regional
7 14 15 12 3 93
8 16 17 14 3 94
0 2 4 4 0 50
1 2 4 4 0 50
SA 1 2 3 3 0 66
TAS 2 3 3 0 3 100
ACT 0 0 2 1 0 0
NT 0 0 1 0 1 0

th

Colorectal Cancer Endometrial Cancer
N=17 % N=19 %
Age :
- < 7 41.1 5 35.7
- <55 2 11.7 1 7.1
- <60 5 29.4 4 28.6
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- <70

11.7 4 28.6

Pedigree Features

Familyw

294 6 42.8

Bethesda/ - am
criteria

23.5 1 7.1

Colorectag :ancer or
Endometri r
in the presgfice

other Lyn&h— reldted
cancer diagno

S

patient

47.1 8 57.1

Tumor fe

Morphological/

U

Histological tumo
features

:

47.1 5 35.7

Tumor locati

a

CRC- righfsi
proxi

EC-lower uter
segme m

M

52.9 3 214

-
‘ ’ Private (n=19) | Public (n=18) *p-
value
Modality dMMR testing 0.376
ﬁ 84.2% (16) 72.2% (13)
IHliJrMS' 15.8% (3) 27.8% (5)
Use of MEH1 promoter 0.927
methylatliE
C 5.3% (1) 11.1% (2)
CRC 5.3% (1) 5.6 % (1)
73.6% (14) 66.7% (12)
Unkn 15.8% (3) 16.6% (3)
Use of BRAF V600E 0.952
CRC only 36.8% (7) 39% (7)
CRC+EC 10.5% (2) 16.6% (3)
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No 31.6% (6) 27.8% (5)
Unknown 21.1% (4) 16.6% (3)
Capacity ﬁr tu?or and/or 0.858
germlin esting
Yes 21% (4) 22.2% (4)
No 52.6% (10) 44.4% (8)
Undgn Qiidimmmm 26.3% (5) 33.3% (6)
Institution; Date Recommendation Link
Royal Coéaoa May 2016, 3rd | For the purposes of https://www.rcpa.edu.au/getat

Pathologists of
Australasia

U

Edition
(Version 3.0).

detecting individuals
with Lynch syndrome
(HNPCC), MMR
testing is currently
recommended as the
initial screening
procedure. At a
minimum all cases of
colorectal cancer
arising in individuals
less than 50 years of
age should be tested.
In addition, all cases
meeting the revised
Bethesda guidelines

tachment/39421934-6d8c-
4a84-a43c-
476d0e8c3d0e/Protocol-
colorectal-cancer.aspx

FMan

Auth

now widely available,
and universal testing
of colorectal cancers
(or at least in patients
under the age of 70)
has been
recommended for the
detection of Lynch
syndrome.

should be tested.
NHMRC/@arice Nov-17 Immunohistochemical | http://wiki.cancer.org.au/austr
Council A @ testing for the four aliawiki/index.php?oldid=173
- Colorecta MMR proteins 069, cited 2017 Nov 15
cancer (MLH1, MSH2,

MSH6 and PMS2) is
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NHMRC/Cancer
Council Australia
- Lynch

Syndro

{

Author Manuscrik)

Nov-17

All colorectal cancers
should be tested for
mismatch repair
deficiency as a means
to subsequently
identify Lynch
syndrome

http://wiki.cancer.org.au/austr
aliawiki/index.php?oldid=173
055, cited 2017 Nov 15
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