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Agenda

Part 1 Publishing your research (20 min)
* Introduction: How to Discuss the Results

Part 2 Exemplary Primary Research Articles (10 min each)
Assoc Prof Steven Lane

Jak2V617F and Dnmt3a loss cooperate to induce myelofibrosis through activated enhancer-driven
inflammation

Prof Jason Roberts

The Effect of Renal Replacement Therapy and Antibiotic Dose on Antibiotic Concentrations in Critically Ill Patients: Data
From the Multinational Sampling Antibiotics in Renal Replacement Therapy Study

Part 3 Panel discussion and questions (15 min)

Please do not mention any confidential details of patients or research.

Microsoft Teams meeting
Facilitated by Professor Janet Davies
MNHHS Office of Research
MNHHS-Research@health.gld.gov.au
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Professor Janet Davies
Assistant Director Research

Metro North Hospital and Health Service
Head, Allergy Research Group, QUT

» Multidisciplinary allergy research

* Current support: NHMRC, three
ARC, NFMRI, other grants and
industry engagements

» Author of over 80 research articles,
15 government reports, and 4
global positional papers, H index 23

Metro North Hospital and Health Service

Associate Professor Steven Lane Professor Jason Roberts

Clinical haematologist and Director Clinical . _
Research in Cancer Care RBWH Clinical Pharmacist RBWH

Head, Cancer Program, and Gordon and Jessie
Gilmour Leukaemia Research Lab, QIMR Berghofer

NHMRC Practitioner Fellow, UQ

* Focused on molecular drivers and * Focused on communicable
targeted cancer therapies. disease and critical care

e Supported by NHMRC » Director, NHMRC CRE REDUCE:
Investigator Grant, CSL to optimise antibiotic dosing
Centenary Fellowship, NHMRC regimens and slow antibiotic-
project grants. resistant superbug emergence

» Author of over 80 publications e Author of over 400 publications
and H index of 29 and H index of 59
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Clinical research education resources and tools

https://metronorth.health.gld.gov.au/research

https://gheps.health.gld.gov.au/metronorth/research/education-resources

Metra North Hospital and Health Sewvice » Clinical Streams » Research » Education resources

Metro North Research Education Series

Digital Clinical Research Education Resources

RESEARCH
EDUCATION

This page has links to short videos of question and
answer interviews on introductory topics related to core
principles for clinical research.

Introduction to Clinical Advanced Topics in Clinical

The MNHHS Research Education Webinar Series is a
series of online educational videos focussing on practical
educational topics for researchers

View the videos

Interactive Research

Clinical research education videos

Short videos of question and answer interviews

on intraductory topics related to core principles for dinical research.

After watching these videos. please fill our our survey. Your feedback will help us improve the content and how the videos are delivered.

Designing Clinical Research Projects - Professor Patsy Yates

Key To Designing
Clinical Research

Vides Lengeh: 16min 07sec

Patsy's Top Tips for
Clinical Research

C

Vides Lengen: 3min T6sec

‘ Watch the video > ‘

‘ Watch the video »

Planning Biostatistical A

Planning Statistical
Analysis for Research

Video Lengeh: 15min 24sec

nalysis - Dr Joel Dulhunty

Recommendations
for Data Collection

Joel's Top Tips Reaching significant
on Biostatistics outcomes

4

Video Lengeh: 3minS1sec Video Lengeh: 3min

Video Lengeh: Tmin S7sec

Watch the video > ‘

‘ Watch the video » ‘ ‘ Watch the video > | | Watch the video >

Accessing information from the academic

Critical appraisal of research evidence -

Metro Morth Hospital and Health Service » Clinical Streams » Research » Education resources

Introduction to clinical research principles

Files with presentation slides from sessions on topics related to basic principles and processes for undertaking clinical research.
+ Designing Effective Questionnaires

+ Designing a clinical research project

+ Making grant appli
+ Planning analysis when designing research
+ Seeking approvals to undertake clinical research

+ Using literature to define knowledge gaps

MNHHS Research Education Webinar Series

The MMHHS Research Educatian Weainar Series is & seres of anline educationsl videos focussing on practical educational topics for
researchers

Coordinated by the Metro North Office of Research: Dr joe! Dulhunty, Dr Tania Crough and Prof Janet Davies, MNHHS-
Resesrch@health.qld gov.au

How to Prepare an SSA
Application in ERM - July 2019

Seeking Ethics Approval via
ERM - May 2019

Differences between quality
projects and research - 5 March

Research Principles Research Workshops 2019
literature - Mr Chris Parker Professor Joan Webster
Files with presentation slides from Files with presentation slides from Files with presentation slides and
sessions on topics related to sessions on advanced topics on template documents from Searching Academic Literature Defining Knowledge Gaps
basic principles and processes for undertaking and communicating facilitated and peer to peer -
undertaking clinical research. clinical research outcomes and interactive research workshops RESEARCH
translation of research knowledge aimed at consolidating leaming EDUCATION
into practice. and embedding research principles
into clinical settings. Video Lengeh: Tmin d2sec Video Length: 8min

Read more

Read more

Watch the video » Watch the video >
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Templates to assist research planning
- Metro North Hospital and Health Sevics 7y peorl st ' e " .

MNHHS Office of Research | reh] T
| WHHHE nesearchilhealhugh gov.a 9
1
. i - inati Drafting-a-Clinical-Research-Abstract
Tips! Moulding-your-first-grant-applicationq g 1
. . - - - - . - . Use-thistemplate-to-plan-the-outline-of- L h-abstract.
Follow all format and style provided by g g agency for the relevant scheme. Use-this template-to -brainstorm-ideas for your-application-for-research-funding. se-this template to-plan the-outline-of your research-ahstract. 4
- B . Backgrounds Key-paintst
Adhere to length specified and order sections as instructed.
1 ) -+ The-sche ITIE'.'T[ Introduce-background-to-clinical 4
Define all acronyms and avoid over use ufdlsfrp!lnespeaﬂc terms and jargon. Your ossessor may be e a— E— - problem tobe-addressedi
outside your field.
The-funding-bodyo o N I ] )
Don't annoy a busy, over tired assessor with an overly long CV in tiny font that is hard to interpret- make speul:ﬁhe-lm N dge-gap-orresearch. | %
it easy for the assessor to find the information about you that they need to know. question-thatthisresearch-addressasn
Include the sections that are relevant to the scheme you are applying for and use the headers and Hypothesis:statementy =
words asked for in their guidelines Purpose-of-the-funding-bodyo | o Whatspecific-outeame da-you-expect to-
Align your CV to reflect what the granter wants. Look at relevant successful examples if possible abserve{linktaPICO statement| 78
State-specific-aims-and-objectivesn 4
. . Link-to-hypothesis-and-the knowledge-gap/-
Curriculum vitae
Who-and-what-has-been- Homewark check funderwehsite for previous-successful-application- question-askeds
Name funded-before?o fithes-and-awardees o
- Methodst 4
Full ional title:
profess ) Indicate-study-design-type -case-cantrol,. L]
Contact email and phone number: eroas-ouer, randomized, blinded OR- ‘
Scheme-and-purpose{ = abservaticnal cohart]
{e.g. zshalarship, projecs, fellowship, ) . i 1
Position(s) / Affiliation{s) priming grantja ConsiderPICO;-patient/population;-
intervention; comparisan-group-and- "
(roie title, % FTE, department): observationsmeasured,1
Current and recent employment {roles/positions): What-can-be-supported? [ Inticate-how-primary-autcomes will-be-
Institution and its location: (budget items: sataries, kb research, i measured-and statistic sl analysisd
consumabiles, extarnal serices, travel
meambarshipsim 1 Resultsi 4
Education Qualifications = What-were the-findings-for-primary. L]
Degree(s), institute, year of award: What-will-not-be-supported?: 1 outcame measuredy] L
{same grams-exchide travel, investigatar [ Were-there any-additional research-
salary or squipmeantm N At be reportect 1
Career Interruptions 1 o b T -
]
Indicate any {allowabie for the grant scheme) career interruptions (eg for maternity, carer rales, health reasons) = abjectives-and-methodss
that have limited your clinical/research activity in the last {5 or 10) years. Indicate their duration and briefly Application-due-date?o o
outline their impact on your career and research productivity (see Metro North Procedure Research: Gender Conclusionst H
Equity (PROCDD4420), NHMRC and ARC policies). Pre-approvals-needed?-] 1
g . . Interpretthe research outcomes from-dote | o
{nther Festigaiors, Hasd of 1 3
Department, Director ar Chist Executive, presented.{don'taverstate| 1
HREC application rumber or HREC T cknowledy -fimi 1
pprovall S8Am 1 Incake sigrificance-andHingact for-cinical
= practicefne knowledgei

Prof Janet Davies MNHHS-research@health.qld.gov.au MNHHS Office of Research
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Become known as a researcher: ORCID

janet davies orcid X Q

Q anl () images & News O Shopping [ videos | More Settings

About 82,300 results (0.31 seconds)

orcidorg:... =
Janet Davies (0000-0002-6378-4119) - ORCID | Connecting ...

Agia Pacific Association of Allergy Asthma and Clinical Immunoclogy White Paper 2020 on climate
change, air pollution, and biodiversity in Asia-Pacific and ...

orcid.org s ...
Janet Davis (0000-0001-6294-438X) - ORCID | Connecting ...

Mar 13, 2020 - Janet Davis. ORCID iD. hitps:/forcid.org/0000-0001-5294-438X. Print view. Open a
version of this ORCID record formatted for printing.

orcidorg: ... =
Janet Davis (0000-0001-6395-5881) - ORCID | Connecting ...

Jun 23, 2020 - Skip to main content. ORCID uses cookies to improve your experience and to help us
understand how you use our websites. Learn more about ..

staff.gut.edu.au » staff » j35.davies ~
Janet Davies - QUT | Staff Profiles

Name: Professor Janet Davies, Position(s): Professor ... Location: View location details (QUT staff
and student access only); ldentifiers and profies: ORCID D ...

research.qut.edu.au » arg : people » janet-davies

Janet Davies - Allergy Research Group

Find Janet Davies on. ORCID. Janet Davies's full profile and contact information are available on:
QUT Academic Profiles. Professor. Doctor of Philosophy ...

au.linkedin.com : professor-janet-davies-842045%a5
Professor Janet Davies - Professor, Head of Allergy Research ..
About. hitp:iforcid.org/0000-0002-6372-4119. My work focuses on applied allergy research to

imnrove diannnsis treatment and nnderstandinn nf the

Tools

Requested by publishers, funders, institutions (inc MNHHS; ROI)
Links you with your funding, affiliations, outputs, &metrics

Auto populated (once established), exportable

Travels with you during your career

ORC

Connecting Research and Researchers

. FOR RESEARCHERS FOR ORGANIZATIONS ABOUT HELP

YITER N

PhD oSS  Marriage  Professor  Professor Migration Professor  Retired

0000-1357-2468-0000

1990-02-01 to 1994-08 | Doctor of Philosphy (Biological and Environmental Sciences)

Scopus Author ID: 7404982353 Education

Source: Janet Davies ¥ Preferred source
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T
Basics of writing a primary research article

Core elements Other parts: Process
 Abstract » Authors and affiliations +  Online submission
« Key words, * Full detalls of authors; Affiliations, qualifications

e Introduction

« Acknowledgements + Funding agencies

 Materials and Methods «  Conflicts of interests

 Funding agencies
 Results _ _ «  Author contributions and approvals
e Conflicts of interests

* Upload files

e Discussion «  Author contributions

usi *  Suggest reviewers (sub-editor)
e Conclusions

*  Suggest who should not review (and why)
 References *  Build PDF and approve submission

« Wait for editor decision

* Address reviewer comments and resubmit (same or new it
journal) _

* (repeatif needed)

* Acceptance!
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> Journal o

ISSN: 0883-9441

Submit Your Paper

Supports Open Access

View Articles

Guide for Authors

Track Your Paper

Order Journal

Target the right journal: Read the Guidelines

GUIDE FOR AUTHORS

The Journal of Critical Care provides a forum for the publication of I:riginal peer-reviewed articlesl
with the goal of improving patient care by integrating critical care systems knowledge Into practice

behavior. The journal represents the World Federation of Societies of Intensive and Critical Care
Medicine (WFSICCM), an organization of 42 national intensive/critical care societies representing
some 32,000 physicians and allied health professionals. With this responsibility to the WFSICCM
comes ang T : mych in constrained resource environments.

We accep s well as those in a seminar or tutorial format. Topics
covered afEairaspe o s =TvTees research, the interface of critical care, anesthesiology, and
pain, as well as tutorials for residency education core competencies.

For the seminar format, the articles should be directed to the resident or practicing healthcare
professional. We are particularly interested in your up-to-date evaluation of the topic. Dealing with
subjects of current and sometimes controversial educational and research themes is acceptable. The
seminar format lends itself to a more informal presentation. Express your own viewpoints, but feel
free to discuss other viewpoints as well. If you are uncertain, please indicate the degree of your
uncertainty. We are looking for an absolutely honest evaluation of the topic.

Manuscripts are accepted for consideration on the condition that they are contributed solely to the
Journal of Critres=Care—io=uestarretpartgf a paper may have been or may be published elsewhere,
except for aff abstract of 200 words or less.

Manuscripts will be critically reviewed by the Editor with appropriate independent referees drawn
from the Editorial Board and other experts. Acknowledgments to other investigators for advice or
data must be substantiated by written authorization specifically granting permission to authors. Upon
submission, authors will be required to fill out an ethics in publishing form. All submissions must also
include a conflict of interest statement.

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
* E-mail address
* Full postal address

All necessary files have been uploaded:

Manuscript:

* Include keywords

* All figures (include relevant captions)

* All tables (including titles, description, footnotes)

» Ensure all figure and table citations in the text match the files provided
+ Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

 What is the scope of the journal?
* Isthe journal peer-reviewed?

 What is the impact factor for the
journal?

— Is it respected in your field?
— Check reputation SciMago or library

— (UQ /TPCH/Redcliff)

» If open access (how much $$%), is it
reputable?

Read published examples to guide style and
fit for your research

e https://www.scimagojr.com/journalrank.php
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T
Structuring the draft 1.

 Background/ Introduction
— Introduce the clinical problem (scale; health, social, economic impact)
— Provide focused summary of current relevant knowledge
— ldentify knowledge gaps that your research will address
— Pose the critical question

— State Hypothesis, aims and objectives

e Methods

— Summarise study design (refer to published protocol, if relevant)

— ldentify patient population(s); inclusion and exclusion criteria; control group
— Detail methods/intervention so a skilled researcher in field could replicate the study
— Specify how primary (and secondary) outcome will be measured

— Outline statistical analysis plan
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Structuring the draft 2 N
]
Not Extendedn= 11
[See Table 3 for reasons)
New regional = 6 [Spinal =5, £S5 = 1)
Results s
* Report information on participants recruited to the study; allocation to study arms | mr—"
Epidural = 189
. . Intrathecal =2
* Present data as described in protocol; tabulate or graph data
New reglonal pre-incision = 6 (Spinal =2, SSE=4)
. GA pre-incision = 6
* Focus on primary outcome measures GRinueperative =S (4 - nadeauate anagesi)
* Were the primary outcomes significant by test specified in protocol (and clinically meaningful)?
Extension
» Describe other outcomes, findings, observations et 2172
Intrathecal =2
a T
2000 -
Table 1
Univariable analysis of patients receiving piperacillin/tazobactam versus patients receiv- e _:,{f,:“w',, gk pe057 3 1500
ing meropenem :Mmmnmhmcﬂghfnm!m] - E
Variable TZP (n=205) MER (n=48) p-value ; 75| Tt pelushine 06 (0 8 163) ,a—‘.-“ %mm :z:::
Age (yr), mean, SD 624(155)  63(127) 0.781 2 g = Cohort 3
Gender, male (%) 120 (629%)  35(729%)  0.192 g £
Weight (kg), mean, SD 746(161)  828(187)  0.006 H 2
Height (cm), mean, SD 1703 (151) 173 (9.8) 0.125 . 0 0+
APACHE II, mean, SD 229(8.1) 26(93) 0.036 : - Breakfast  Lunch Dinner  Mid-meals
SOFA, median, IQR 4(0-8) 7(3-11) 0.005
Serum creatinine (mg/dL), median, IQR 0.8 (0.6-12) 0.8(05-1.1) 0.371 o . . . . L]
Cleg (mL/min), mean, SD 102.1(633) 89.3(824)  0.347 _ sttt e ) = - bzs :
Estimated creatinine clearance 95.4(583)  117.8(682) 0.034 N b, 124 20 72 » N
(mL/min), mean, SD Bordered polyurethane 437 a5 n u s = 2
Vasopressive therapy, yes (%) 0% 21% 0.093 St dons 47 23 3 s
Fluid balance {mL), mean, SD 13039 1549.5 0.413 v 3 a9 % 2 » E® = cohort 1
(1751.1) (18829) [ — e -E 10 -  Cohort 2
K—nl:l:.m::.al.edal;;h. ol el rom device flure & = Cohon:3
5 S
2
o
Breakfast Lunch Dinner Mid-meals

Fig. 3. a Comparison of mean energy intake of cohort 1 (n = 129), cohort 2 (n = 139)
and cohort 3 (n = 52), by meal. *p < 0.001 (one-way ANOVA). b. Comparison of mean
protein intake of cohort 1 (n = 129), cohort 2 (n = 139) and cohort 3 (n = 52}, by meal.
“p < 0.001 (one-way ANOVA).
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Discussion and Conclusion

1. Re-state knowledge gap addressed by primary objectives and

emphasize the key outcomes of study « Harmonize messages and flow across the

« highlight novel findings whole manuscript;
* Was hypothesis proven or disproven? - background, aims, study design, methods,
2. Consider technical strengths and limitations of the study (objectively) outcomes measured, results and

3. Critically consider findings in the context of other studies; Interpretation

« do findings support or negate current thinking in field?  Ensure the conclusions are supported by

. . . . . . data (overstating outcomes is a door closer)
« if your findings are different to published literature, explain how

context(s) . . .
limitations (or your reviewer will)
« How do your new results advance current knowledge? _ _ _ _
e Clearly convey meaning, impact in your field

Why are the findings significant and how" and s|gn|f|cance

4. Identify remaining knowledge gaps and future research directions , ;
« What’s the hook for the editor?

5. Conclude: state contribution to knowledge, interpret primary study
outcomes, and significance for clinical practice * You can talk up the article a little in the cover

letter, but be real in the manuscript
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Publishing Primary Research Articles Discussion template

Drafting a Primary Research Article Discussion

Use this template to plan the outline of the discussion saction of your artide. Align with stated aims of the study,
research design, measured outcomes, core results and key messages conveyed throughout manuscript and abstract.

summarize key findings

Key points

Re-state knowledge gap addressed by
primary ohjectives and emphasize the

key outcomes of study

Highlight impartant novel findings
was hypothesis proven or disproven?

why is the study important

Strengths and limitations

Be objective and balanced

Here you can highlight the benefits of
your approach

if there are limitations, ensure you
identify which cutcomes are valid

Consider in context of literature

= do findings support or negate

{disrupt) current thinking in field?

= ifyour findings are different to

published literature, explain how the
studies differ, and which findings ara
walid for particular cantexss

(outside scope of current study)?

= How da your naw results advance °
current knowledge?
= why are findings zignificant, and
how?
Remaining knowledge gaps and future
research directions
Are there new research questions arising
[ ]

Condusions

-

-

state contribution to knowledge,
interpret primary study outcomes,
highlight impact on field, significance
for clinical practice

Word version will be made available on
QHEPS Metro North Research
Education Resources webpage

And circulated to participants with
feedback form
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Plenary Paper

Jak2V617F and Dnmt3a loss cooperate to induce

myelofibrosis through activated enhancer-driven

. . Blood
inflammation

Sebastien Jacquelin,' Jasmin Straube,' Leanne Cooper,' Therese Vu,' Axia Song,' Megan Bywater,! Eva Baxter,' Matthew Heidecker,'
Brad Wackrow," Amy Porter,' Victoria Ling,' Joanne Green,' Rebecca Austin,’ Stephen Kazakoff,' Nicola Waddel," Luke B. Hesson 2?

<

Peer-reviewed journal

John E. Pimanda,*#* Frank Stegelmann,* Lars Bullinger,” Konstarze Dohner,* Raajit K. Rampal ? Dirk Heckl? Geoffrey R. Hill,'-12:" Blood iz a peer-reviewed medical journal publizhed by the American
1.10,11 . . - .
and Steven W. Lane Society of Hematology. It was established by William Damezhek in
10IMR Berghofer Medical Ressarch Institute, Brishane, QLD, Australia; “The Prince of Wales Clinical School, Lowy Cancer Ressarch Centre, UNSW Sydney, Sydney, 1948, The journal changed from semimeonthly to weekly publication at
MSW, Australia; *Kinghom Centre for Clinical Genomics, Garvan Institute of Medical Research, Dadinghurst, MSW, Australia; *Department of Pathology, School of o i
Medical Sciences, UNSW Sydney, Sydney, NSW, Australia; “Department of Haematology, Prince of Wales Hospital, Randwick, NSW, Australia; “Department of the start of 20058 Wikipedia
Intemal Medicine Ill, University Hospital of Ulm, Ulm, Gemany; ‘Department of Hematology, Oncology, and Tumonmmunology, Charite University Medicine,
i - & i i ici i ! . 9| -
Berlin, Germany; SLeukemia Service, Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY; *Department of Pediatric Hematology and Ir‘rlpa-l::‘t factor 16.601 Ezl:l 1 E-]'

Onecology, Hannover Medical School, Hannover, Germany; *“The Royal Brishane and Women's Hospital, Brishane, QLD, Australia; and ""School of Medicine,

University of Queensland, Brisbane, QLD, Australia . .
Editor: Mancy Berliner

Myelopr:nllferah:\.nie !'Iaoplasms (M.Phls) .araa .group of bloo:ul c.am:ars that arise follo.wmg the Firet issue date: 1946
 Loss of Drmt3a in sequential acquisition of genetic lesions in hematopoietic stem and progenitor cells
hematopoietic stem (HSPCs). We identify mutational cooperation between Jak2V617F expression and Discipline: Hematology
cells cooperates with Dnmt3a loss that drives progression from early-stage polycythemia vera to advanced
Jak2Vé17F to induce myelofibrosis. Using in vive, clustered regularly interspaced short palindromic repeats OCLC number: 01536582
lethal myelofibrosis. (CRISPR) with CRISPR-associated protein 9 (Cas9) disruption of Dnmt3a in Jak2V617F
® Dnmt3a loss leads knockin HSPC, we show that Dnmt3a loss blocks the accumulation of erythroid elements
to activation of and causes fibrotic infilkration within the bone marrow and spleen. Transcriptional analysis

enhancers and drives
aberrant self-renewal
and inflammatory

and integration with human data sets identified a core DNMT3A-driven gene-expression
program shared across multiple models and contexts of Dnmt3a loss. Aberrant self-

signaling. renewal and inflamma signaling were seen in Dnmt3a~"~ Jak2V&17F HSPC, driven . .
o S by increased cl'lromati?ar:cazibilit:at enhancer elamen:s. These findings identify onco- httDS//Dmeedan|n|mn|hq0V/30366920/
genic cooperativity between Jak2V617F-driven MPN and Dnmt3a loss, leading to activat;lg‘n of HSPC enhancer—driven dOI . 10 1182/bIood_2018_04_846220

inflammatory signaling. (Blood. 2018;132(26):2707-2721) onclusions limited td reported outcomes
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e TA) We observed close comelation
the 41920 total annotated enhancer
e pealks (30853 marks). Maost of the
ed with active 2762 [BB.9%) or primed
rarke (supplemental Figure 74,C). There
. of gained pesks at active enhancers
Is) of Jak2¥ Dt 3 a-Cas® uprequlated
28) (Figure 78,0, supplemental Table 4,

ntial k).

miss cass o] 1hE appraoch

arks [aupplem gure JD; Figure 70).
demonstrate that lres af NineniZa loode

accessitility| 1 e advantage/
Fives HSC gl point of difference

lidate these findings in the context of
ancies with mutant DNMT3A. We ex-
& expression and chromatin accessibil
= {pH5Ce) 47 pHSCs resemble nomal
rotype (CD34+CD3IE-CDFP-Tim3-) and
der leukemogenic mutations {including
| on a cobort of DNMT3A mutant and
= 5z &) with fully annotated ATAC-seq
ata ¥ Gene expression fom DNMT 34
ted with the transeig = -
3 Casd HECs {Fgmqugllfl_catlonf
chment score [NES] —|limitation?
MES = — 2, FDR = 0.001), demaonstrating
SC maodel to our Dami3a-Jal2™ maodel.
of chromatin sccessibility in DNMT 34
ed with DNMT3A WT pHSC coninols,

saracternized active a s|gr||f|cance
4+ el {Figure 7F), b=

3 human disesse,

ises inflammation

it significantly elevated leveks of proin-
wat contribute to fibrosts and this s as-
wognoss 40 lak2Y -Dinmt3a-Cas? 15Ks
wment for inflammatony pathways, spe-
‘actor @ (THFa), even though these mice

welop ME for many mor |nterpretat|on]
neling i &8 oonsistent,

dels including mice with a constitutively
mutation,® and MF driven by EZH2 loss
NFe signaling was driven by pathologic
shancer loci within Jak2*-Dnmils-Cas9
=d by 44 of the 68 upregulated genes
J dhowing inoeased DNA accessibility
supplementsl Table 5, emernital
#Las?LSKand U clinical relevance
alidating these fi

omedon patients with MmemuuTed
o controts. DINMT 34 mutated MF zam-
chment of inflammatory TNPa pathways
with the gene-expreston changes sesn
a-Cas® HECs, thus validating owr findings
1 dizease [Figure 71-J). Alogether, these
h Dnmt3a los of function leading to
af erhancer elements that drive MF
a signaling and proinflammatory gene

1|

bstract).

Discussion The Problem

The long-tem sinival of most patients with PV and ET s ex
callent.? In contrast, advanced MPMNs such as MF or AML causes
substantial morbidity and hes & dramatic negative impadt on The

We used CRISPWM
technology to induce cooperating lesions in Damt3a in the
Jak2-induced PV model, leading to fully penstrant MF. This
methad i highly eficient, can be used to edit HSCs invivo, and
may be extended to ted the efiects of other secondary muta-
tians commanhy found in tran danmed MP Ms sudh as TPS3, EZH2,
or ASKL1.""*" Our work thereby establishes a platform to g
sequentially examine the effects of novel mutations an MP 2
disese biology and responde 1o treatment. We ebmed
cellent comelation betwesen the transaiptionsl effects of D
loss™-% by CRISPR wve genstic deletion of Dnmt3a or mutant
Dnmt3a expresion, and this abo comelates with phenotypic
changes (differentiation blodk and gain of stem cell identity).
These results show fhat de nove mustion scquisition in Jak2v™
MPM-drven pathology can modily HSC blalogy and lead 1o
disase evolution. |n vito Damt3a editing was suficient 1o im-
maortalize LSK, and enriched for HSC phenotypic markers and
gene expression. However, the overall transeriptional program
induced by in vitro Drmit3a los did not reproduce the findings
from other models, or Fom patients, siggesting that extrinsic
signals from the proinflammatony microemvironment contribute to
the development of MF** furtherevidenced by the depletion of
nonedited 182 LT-HSCs in myelafibrotic recipients Figure 48).
Altagether, this work demonstrates the power of in vivo CRISPRS
Cas? genomic editing in fathfully recapitulating the findings of
human disease in 3 murine system.

Invive deletion of Damit3a in HSCs using CRIS PRACas® induced
a dominant tramscriptional signature that closely reflected
other genstically engineered mouse models and primary hu-
man leukemia and advan ced-stage MPMNs. Genome wide DNA
methylation changes did not shew such dese overlap between
studies, nor did it explain the majority of transeriptional
changes. This led us to hypothesire that the Dnmt3a was acting
predominantly through the requlation of chramatin topology
and methylation of specific dwamatin marks. Using ATAC seq
onin vio—edited HSC populations, we were able to demon-
strate awidespresd increase in chromatin aceessibility at active
enhancers that have been shown to regulate HSC gene

expresion. 24 [framing in context of literature |

These data, acnoss distingt dinical contests and madels, show
that DMMT3A mutant Blood cancers are "enhanceropathies,”
diriven by reproducible transaiptional programs downaream of
enhancer activation. The mechanismof this pathologic enhancer
adivation sppears to be through the falure to convert active
enhancers to the repressive H3KZYme3 mars. This i an im-
pontant stepin developmental Bology and i critical in silen dng
the stemness program during differentiation™ H3K2TAc and
H3K27me3 are mutually exclusive™ and the PRC2 complex,
together with histone acetylransferases p300 and CBP, regu-
late this conversion. ™™ The direct interaction between PRCZ
and WT or mutant Dnmi3a remain active research questions of
interest* Los of DNMT3A induces focal hypomethylation,

GEOT AP ZE UD AN OTYEM ONYTSNERND A pd OEZ0Me O 1 CRRO L 0 ERT (P d-S e poopgf B aioges relyee adgy

deoreses PRC2 recruitment at H3K2T favoring the maintenanoe
of an acetylation mark, and leads to sustained enhancer act-
vation, and persistent stem cell gene expression. We found that
increased chromatin socessibility was not restricted to enhanoer
lod associated with acthated genes, and therefore additional
may aleo contribute 1o dise e progresion.

within cis-acting regubtory elements can drive MPN-
modahbd inflammation via constitutive activation of MF-«B
signaling, "™ and, more broadly, constitutive NF-«B pathway
activation has been |q:u'ted in AN T ﬂe_tu.nd_m_l:nm‘h

co_-ubulg and E'lholgn: enhanoer sctivation Iex!um 1o MF.
These data are anaogous to the changes seen with Edh2 loss in

Jak2VE17F MF, and suggest a common epigens tic mechanism
of MF tramsformation from eardystage MPNs medisted by
inflammatory signaling. This has additional therapeutic rele-
vance, = bromodomain inhibitors hawe remarkable activity in
the context of enhancer activation 9281

We pogulate an important role of TNFe and inflammatary cy-
tokine signaling following Dnmit3a loss in J2k2 MPNs, conss
tent with ofer reports? In patients with JAKZ™ PV, DNMT3A
mutations appear to be amodated with lack of resporse to
pegylated interferon @ and many patients may actually acquire
a DNMT3A mutation during interferon treatment 5 Furthemore,
in the context of other potent oncogenes that acthate tyro-
sine kinase signaling pathways, such as NRas™ and FLTI™5=24,
DNMT 3A mutations drive resistance to common chemaotherapy
agents™ This CRISPR-mediated combinatonial model provides
a scalable and tmctable opportunity to evaluste the effeck of
spedfic therapies on sk HSC s that contain additional genetic
lesions associated with progression to post-FY MF or AML.
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Modeling disease progression in MPN using CRISPR-Cas9

@ Chronic myeloid leukaemia
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Cancer Cell, 2010

v' “Modifier” secondary mutations arise within MPN
stem cells

v Epigenetic pathway genes (DNMT3A, EZH2,
ASXL1) are the most frequently mutated group
of non kinase mutations

v' The presence of additional mutations has a
powerful, negative effect on prognosis
Tefferi, Pardanani, Blood Advances 2016



Modeling disease progression in MPN using CRISPR-Cas9
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Lentivirus-delivered CRISPR-Cas9 editing to modulate Dnmt3a activity
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Jak2VF‘ i

Sebastien Jacquelin

Dnmt3a

Heckl, D. et al. Nature Biotechnology 2014
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Jak2VF ADnmt3a cooperates to induce lethal myelofibrosis
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This model can be used to understand human disease, demonstrates increased inflammatory
singaling pathways — a new target in myelofibrosis
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The Effect of Renal Replacement Therapy and Antibiotic
Dose on Antibiotic Concentrations in Critically Il
Patients: Data From the Multinational Sampling
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Background. The optimal dosing of antibiotics in critically ill patients receiving renal replacement therapy (RRT) remains un- ISSH: 1058-4838 (print}; 1537-8531 [web)
clear. In this study, we describe the variability in RET techniques and antibiotic dosing in critically ill patients receiving RET and 1SO 4: Clin. Infect Dis
relate ohserved trough antibiotic concentrations to optimal targets.

Methods. We performed a prospective, observational, multinational, pharmacokinetic study in 29 intensive care units from
14 countries. We collected demographic, clinical, and RRT data. We measured trough antibiotic concentrations of meropenem,
piperacillin-tazobactam, and vancomrycin and related them to high- and low-target trough concentrations. Editor: Robert T. Schooley

Results. We studied 381 patients and obtained 508 trough antibiotic concentrations. There was wide variability (4-8-fold) in
antibiotic dosing regimens, RRT prescription, and estimated endogenous renal function. The overall median estimated total renal
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clearance (eTRCL) was 50 mL/minute (interquartile range [IQR], 35-65) and higher e TRCL was associated with lower trough
b:uncentratiuns for all antibiotics (P < .05). The median (IQR) trough concentration for meropenem was 12.1 mg/L (7.9-18.8),
iperacillin was 78.6 mg/L (49.5-127.3), tazobactam was 9.5 mg/L (6.3-14.2), and vancomycin was 14.3 mg/L {11.6-21.8). Trou . .

E;]:icentratiuns failed tnEmvzet optimal higher limits in 26%, E‘-ﬁ'ilﬁgjand 72% and optimal l-:err limnits in 4%, -iEII".l!r. and 55% -:rf]:laLivzf:: https://pubmed.ncbl.nIm.nlh.gov/32150603/
for meropenem, piperacillin, and vancomycin, respectively. DOI: 10. 1093/C|d/C|aa 224

Conclusions. In critically ill patients treated with RRT, antibiotic dosing regimens, RRT prescription, and ¢ TRCL varied mark-
edly and resulted in highly variable antibiotic concentrations that failed to meet therapeutic targets in many patients.

Keywords. pharmacokinetic; continuous renal replacement therapy; extended daily dialysis; beta-lactam; renal clearance.
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DISCUSSION

Key Findings

1 ||

dormemmed:noctive, multinational study, we found highly
variable modes and intensity of RET prescription with up to an
8-fold variability in eTRCL. Similarly, antibiotic dosing regi-
mens demonstrated up to 8-fold variability in daily dose. The
gbove factors led to highly variable trough antibiotic concentra-
tions with failure to achieve higher therapeutic target concen-
trations in a substantial number of patients (>25%). Similarly,
the lower therapeutic target was not delivered in up to 55% of
patients receiving vancomycin, and excessive antibiotic con-
centrations occurred with moderate frequency. We also ob-
served higher mortality rates for patients receiving B-lactam
(meropenem or piperacillin} or vancomycin therapy when less
than 1x MIC or very high concentrations were present. Finally,
our estimate of total combined RRT and renal clearance,

THUL Mg evary 12 n L0 THE | Th. #—NF)
1600 mg evary 24 h BB 1B {10.3-22.3)
200D mg every 12 h 1{1.8) 126 {12.6-13.6)
2000 myg every 24 1 230 12.2 {B.2-MR)

Abbreviations: MIF, interquartile rangs; NF, rot raported.

eTRCL, was generally inversely associated with trough antibi-
otic concentrations, while other potentially influential factors
(S0OFA score and serum albumin concentration ) showed no as-
sociations with trough concentration.

Relationship to Previows Studies

ariability in BRT prescription fras not unexpected [20]; how-
ever, the broad distribution of dosing regimens was marked and
aligns with a previous smaller multicenter study [31]. Similarly,
smaller studies have hypothesized that critically ill patients re-
ceiving RRET may inconsistently achieve therapeutic drug ex-
posures. A single-center study reported that 35% of critically ill

SMARRET: SaMpling Antibiotics in RET « CID 2020:XX (XX XXXX) « 5

Although not a primary objective of this study, we observed as-

sociations of patient survival with the achievement of either thera-
peutic B-lactam (either meropenem or piperacillin) or tazobactam
exposure. Interestingly, high drug exposures were assocated with
& higher likelihood of death, presumably because a higher severity
of illness means higher organ failure, which, in turn, leads to de-
creased elimination of antibiotics and hence higher trough con-
centrations. A similar effect has been reported previoushy [3&, 39].
The interaction between therapeutic antibiotic exposure and din-
ical cure and/or survival has been described previously [40, 41],
although not in this patient population. These data may be useful
for guiding design of therapeutic targets for future dosing inter-
vention studies in critically ill patients receiving RRT.
Implications
. onstrates that current practice in RRT prescrip-
tion and antibiotic dosing has great variability and often results
in inadequate or potentially toxic trough concentrations in a sub-
stantial number of patients. Moreover, despite demonstrating
statistical correlations between dose and e TRCL with trough con-
centrations, our findings imply that accurately predicting dosing
requirements based on eTRCL is currently impossible. No BRT
prescription or dosing regimen could reliably be considered to
enable more consistent achievement of target exposures. Indeed,
TDM should be applied, where available, to avoid harm from
both, undertreatment and toxicity [42, 43].

Strengths and Weaknesses
inetic study in critically ill patients

receiving RRT. In all patients, RRT prescriptions and antibiotic

dosing regimens were determined by treating clinicians, pro-
viding a pragmatic view of the variability of international
clinical practice. The comparison of funded and nonfunded
datasets revealed minor differences, with the exception of van-
comycin trough concentrations. The lower concentrations in
the nonfunded cohort reflect the higher usage of PIRRT in this
subgroup. Nevertheless, the overall dataset combining data
from studies with substantially similar methodology greatly in-
creased the available data from various modes and intensities
of RRT and ensured achievement of optimal sample sizes for
piperacillin and meropenem. Although the target sample size
was not achieved, this study provides one of the largest vanco-
mycin datasets available for this patient group. The estimation
of eTRCL has limitations, particularly when predilution flow
rates are high. Although optimal antibiotic concentration tar-
gets are not definitively known, the targets chosen are the most
widely accepted [29, 44], and they provide a marker against
which local antibiotic MIC values can be compared.

Conclusions
In a multicented pragmatic pharmacokinetic study of antibiotic

therapy during RRT in critically ill patients, we found consid-
erable variation in RRT prescription and antibiotic dosing re-
sulting in subtherapeutic or excessive antibiotic concentrations
in many patients. We also found no close and consistent asso-
ciations between trough antibiotic concentration and dosage
choice, acute physiological disturbance, eTRCL., and markers of
protein binding such as albumin concentration, demonstrating
the difficulty in ensuring target antibiotic concentrations. These
findings highlight the need to improve our understanding of
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Methods

e Study Design
e PK Sampling
 Microbiological testing
e Defining therapeutic concentrations



Results

Eligible patients
(n=387)

]

A 4

[ Study patients (n=381 with

536 occasion 1 samples)

J

R

- Patients enrolled twice (n=6)

-

Patients with no trough
concentrations (n=28)

\

Patients with trough
concentrations (n=353)

- Meropenem (187 samples)
- Piperacillin (160 samples)
- Tazobactam (101 samples)
- Vancomycin (60 samples)

Figure 1.

Patient flow diagram.

- Meropenem (21)
- Piperacillin (3)
- Vancomyecin (4)

———

N

Table 3. Dose Regimens Administered to Patients at First Sampling and
Their Corresponding Median (IQR) Measured Trough Concentration

Antibiotic and Dose Cases (%) Median (IQR), mg/L
Meropenem
500 mg every 6 h 2 (1.0) 8.1 (2.6-NR)
500 mg every 8 h 34 (16.3) 9.0 (4.1-22.7)
500 mg every 12 h 11{0.5) 23.9 (23.9-23.9)
1000 mg every 6 h 16 (727) 16.0 {14.1-24.3)
1000 mg every 8 h 117 {56.3) 11.6 (76-17.4)
1000 mg every 12 h 17 (8.2) 11.1 {6.6-20.6)
2000 mg every 8 h 156 (7.2) 16.2 (10.6-23.6)
2000 mg every 12 h 1(0.5) 12.5(12.5-12.5)
2000 mg every 24 h 110.5) 13.6 (13.6-13.6)
3000 mg every 8 h 2(1.0) 75 (6.1-NR)
3000 mg every 24 h 1(0.5) 8.2 (8.2-8.2)
4000 mg every 8 h 1(0.5) 9.0 (9.0-9.0)
Piperacillin
1000 mg every 8 h 1(0.6) NR
2000 mg every 6 h 31(1.8) 49.0 (34.5-NR)
2000 mg every 8 h 10 (6.1) 816 (49.9-115.7)
3000 mg every 8 h 34 (20.9) 178.7 {69.4-396.3)
3600 mg every 8 h 1(0.6) 576 (576-57.6)
4000 mg every 6 h 34 (20.9) 121.3 (756.6-1563.1)
4000 mg every 8 h 70(42.9) 64.3 (45.0-92.9)
4000 mg every 12 h 9 (5.5) 54.3 (40.2-105.1)
4000 mg every 24 h 1(0.6) 108.8 (108.8-108.8)
Tazobactam
250 mg every 8 h 3(3.0) 7.8 (4.4-NR)
375 mg every 8 h 9 (8.9) 0.6 (0.4-1.4)
500 mg every 6 h 26 (25.7) 14.7 {9.5-20.9)
500 mg every 8 h 58 (57.4) 9.4 (6.6-13.2)
500 mg every 12 h 5 (5.0) 13.3 (76-16.5)
Vancomycin
750 mg every 8 h 3(4.8) 29.3 (273-NR)
960 mg every 24 h 11(1.6) 24.0(24.0-24.0)
1000 mg every 8 h 7(11.3) 271(19.5-278)
1000 mg every 12 h 14 (22.6) 16.0 (12.1-23.1)
1000 mg every 24 h 26 (41.9) 12.4(10.9-14.4)
1250 mg every 24 h 11(1.6) 13.56(13.5-13.5)
1600 mg every 12 h 2(2:2) 19.6 (15.7-NR)
1500 mg every 24 h 5(8.1) 11.8(10.3-22.3)
2000 mg every 12 h 1(18) 13.6 (13.6-13.6)
2000 mg every 24 h 2(3.2) 12.2 (8.2-NR)

Abbreviations: |QR, interquartile range; NR, not reported.
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Table 5. Association Between Measured Trough Concentration and Risk of 28-Day Mortality (Unadjusted and Adjusted Hazard Ratio) by Antibiotics

Antibiotic Mortality, n (%) HR (95% CI) P Adjusted HR (95% CI)* P
Meropenem (n = 187)
2-8 mg/L 14 (34.1) 1.00 1.00
<2 mg/L 4 (571) 2.02 (1.10-3.72) .01 2.55 (1.33-4.90)
>8 mg/L 71(51.1) 1.565(1.05-2.29) 1.39 (.89-2.15)
Piperacillin (n = 160)
16—-64 mg/L 25 (49.0) 1.00 1.00
<16 mg/L 3 (50.0) 1.06 (.38-2.99) .605 141 (.77-2.58)° 317
>64 mg/L 62 (60.2) 1.26 (.80-2.00) 119 (.92-1.53)°
p-Lactam (n = 347)
Meropenem or piperacillin 1x MIC-4x MIC 39 (42.4) 1.00 1.00
Meropenem or piperacillin <1x MIC 7 (563.8) 1.41(.73-2.76) 212 154 (1.03-2.30)° 063 <=
Meropenem or piperacillin >4x MIC 133 (55.0) 1.33 (.95-1.87) 123 (.99-1.51)°
Tazobactam (n = 101)
<5 mg/L 12 (63.2) 1.00 1.00
>5 mg/L 40 (48.8) 0.66 (.39-1.13) 127 0.74 (.58-.94)°
Vancomycin (n = 60)
<15 mg/L 20 (60.6) 1.00 1.00
>15 mg/L 9(33.3) 0.44 (.14-1.43) 175 0.45 (.14-1.51) 197 €=
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Ed ucatlon Three minute thesis format with 6 recent graduates; 20 minutes;

knowledge gaps, research question, design, key outcomes, significance

G RN R N CEEE(E and impact.

Panel discussion:

 What did you learn about the process of doing research during the PhD
experience?

 How well does the topic of your research align with your clinical
practice?

 How are you using or would like to use your new skills and knowledge
in clinical practice?
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Online Feedback Form

* Please provide feedback.

 Informs scope, design and improvement in s

research education sessions S
« We will email link to the survey for attendees e e
« https://metronorth.health.qld.gov.au/research/webinar-

series/evaluation e ———

ell))

(B e Ly | FACULTY OF MEDICINE +
EEOJ?'\‘?.‘,'F.?’L““ ‘ BIOMEDICAL SCIENCES
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