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v Why knowledge translation is important?

v'"What is knowledge translation?
v'How to strengthen knowledge translation?



why?



Journal of Translational Medicine .

Commentary

Materializing research promises: opportunities, priorities and

conflicts in translational medicine

2 S S ) Inefficient translation rates
]Ohﬂ PA lToannidis My team recently examined the rate of translation of

promising basic research findings to clinical applications

Address: !Department of Hygiene and Epidemiology, University of loannina School [8]. We screened reports published between 1979-1983
Medicine, Tufts University School of Medicine, Boston, MA 02111, LISA in 6 top basic science journals (Science, Nature, Cell, Jour-

nal of Biological Chemistry, Journal of Experimental Med-
icine, and Journal of Clinical Investigation). We found
101 articles that clearly made a promise for a major clini-
cal application of their findings. Two decades later, only 5
of these promises were in licensed clinical use and only
one of them had a major impact on current medical prac-
tice. Three quarters of the basic science promises had not
yet been tested in a randomized trial. The strongest predic-
tor of moving to randomized experimentation was indus-

try involvement in the original basic science publication.
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have shown that a number of interventions are
effective, safe, and cost-effective for reducing the risk of VTE in hospital settings.

for identifying patients for VTE prophylaxis are
widely accepted by professional bodies and expert task forces around the world,
and are seemingly straightforward to implement.

less than 30% of eligible patients receive VTE prophylaxis.

Why does this disparity exist?



Consistent evidence of failure to translate research
findings into clinical practice:

 30-40% patients do not get treatments of proven
effectiveness.

e 20-25% patients get care that is not needed or potentially
harmful.

Schuster, McGlynn, Brook (1998). Milbank Memorial Quarterly Grol R (2001). Med Care



» According to clinical trials, many effective treatments exist for chronic
diseases. However the outcomes in the real world are not as expected from
these explanatory trials and lack of adherence to treatment is considered
one of the major reasons.

* |t has been estimated that, in developed countries, patients with chronic
medical ilinesses adhere only 50% of the time to their medications, and it is
believed that the problem is much higher in developing countries.

Abdullah AlHewiti. Adherence to Long-Term Therapies and Beliefs about Medications, International Journal of Family Medicine
Volume 2014, Article ID 479596http://dx.doi.org/10.1155/2014/479596



Yazdizadeh et al. Health Research Policy and Systems (2016) 14:56 .
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An assessment of health research impact in L
Iran

Bahareh Yazdizadeh'", Reza Majdzadeh'~, Leila Janani®, Farideh Mohtasham', Sima Nikooee',
Abdmohammad Mousavi®, Farid Najafi®, Maryam Atabakzadeh®, Azam Bazrafshan’, Morteza Zare”
and Manoochehr Karami®
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Original Article

What Is the Share of the Country’s Researches in Iran’s INational

Tuaberculosis Guideline?

Reza MAJIDZADEF *°, Khaled RAFINMANIT *, *Aabhshid WNASEFIT~

Table 3: Evidence level of recommendanons in the National Tuberculosis Guideline of Iran

Evi- Definition Percent of recommenda- Recommendation No.
dence tion evidence in total

level recommendations

+++1 Very good systemaric review 6.4 10-11

++1 Medium syscemaric review and or goad 19.3 1-4-5-6-7-12

Randomized Controlled Trial (RCT)
42 Systematic feview on observational studies 19.3 3-8-9-13-14-15
+43 Appropriate descriptive study 32 2
+3 Descriptive with bias probability 32 16
4 Opinion of experts (internal or Interna- 48.4 17-18-19-20-21-22-23-24-
tional) including WHO recommenda- 25-F(-27-28-2-30-31

Hong

Table 4: Source of the information according to the type of study and its location for recommendartions of the Na-
tional Tuberculosis Guideline of lran

Type of study Location of study Percent of total recommendations in

pguideline with cited study
Internal International

MNarrative 4] [ 40.0
review

Systematic 0 4 26.6
review

Clinical Trial 0 3 20.0

Observational ] 2 13.3
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1 Questions relevant 2 Appropriate research l 3 Efficient research : 4 Accessible, full g Unhiased and useable
to users of research? design, conduct, : requlation and research reports? reports?
and analysis? ! management? :
Low priority questions Over 50% of studies do i Hyper-regulation of i More than 50% of More than 30% of trial
addressed not take adequate steps + research ; studies are never interventions are not
Important outcomes to reduce biases b Inefficient deliveryof published in full sufficiently well described
are not assessed Inadequate statistical + research ; Biased under-reporting More than 50% of
Over 50% of studies power ' Poor reuse of data i of studies with planned study outcomes
are designed without Inadequate replication It o : disappointing results are not reported
reference to systematic of initial ohservations e T Biased reporting of data Most new research not
reviews of existing | integral element of good i within studies interpreted in the context
evidence ! clinical practice E of systematic assessment
: ] of other relevant evidence
Research waste

85% of medical research may be wasted (Chalmers et al., 2014)
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Iran Context

The research budget has increased from
0.55% of the GDP 1n 2001 == 0.87% of the GDP 1n 2009,

It was meant to be raised to 2.5% in 2015, although this did not happen.

Main reason: the policymakers’ lack of belief in the impacts of research compared to
other investments

Sepanlou SG, Malekzadeh R. Health research system in Iran: an overview. Arch Iran Med. 2012;15(7):392-3.




What?



Knowledge Translation is the bridge between
discovery and impact

&

_
EWA
Ny )
S
(46]
(KT research and practice)

It’s is about making a difference
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Payback logic model

Stock or Reservolr of Knowledge

f

Ir....

+ Imrface @
D'i’:ﬂ""' ™ Dissermination —
Resaarch

Fraqmuji Pﬂﬂaq

(Buxton M, Hanney S: How can payback from health research be assessed? Health Serv Res Policy 1996)




Translational Research Pathways

T0 T1 T2 T3

community

Population level |
outcome research |

Basic and appliedy™  Translationto p— ~ Translation to /JI'\ Translation to
science research n___#* humans o S patients \_} practice

Prechinical and Proof of concept Phase 2 clinical trials ‘ Phase 4 clnmpal
s trials and clinical

‘ !

I

animal studies Phase 1 clinical trial Phase 3 clinical trials
outcomes research

v v ' v

Defining mechanisms, New methods of Conliciod shities Delivery of
targets and lead diagnosis, treatment leading 1o ‘ recommended and
molecules and pravention effective care timely care

‘ fo the right patient

Implementation Science



KT definition

* The exchange, synthesis and ethically-sound application of knowledge—within a
complex system of interactions among researchers and users—to accelerate the
capture of the benefits of research for Canadians through improved health, more
effective services and products, and a strengthened health care system(Canadian
Institute of Health Research,2004).

* The synthesis, exchange, and application of knowledge by relevant stakeholders
to accelerate the benefits of global and local innovation in strengthening health
systems and improving people’s health ( WHO,2005).

17



What is Knowledge Translation?

Knowledge synthesis

Dissemination

Knowledge exchange

Ethically sound application of knowledge

The contextualization and integration of research findings of
individual research studies within the larger body of knowledge
on the topic.

Synthesis is a family of methodologies for determining what is
known in a given area or field and what the knowledge gaps are.

Involves identifying the appropriate audience for the research
findings, and tailoring the message and medium to the audience.

Refers to the interaction between the knowledge user and the
researcher resulting in mutual learning, it encompasses the
concept of , action oriented
research where researchers and knowledge users work together
as partners to conduct research to solve knowledge users’
problems (Integrated KT).

The iterative process by which knowledge is actually
considered, put into practice or used to improve health and the
health system.

KT activities must be consistent with ethical principles and
norms, social values as well as legal and other regulatory
frameworks .

18



“Help it happen”

J

“Make it happen”

Milbank Quarterly 2004;82:581-629.



How?

20



Lavis, J; Roberston, D.; Woodside, J.; McLeod, C.B.; Abelson; J. (2003). « How Can Research Organizations More
Effectively Transfer Research Knowledge to Decision-Makers »; The Milbank Quarterly, 81 (2) : 221-248.
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Push activities

Gholami et al. Health Research Policy and Systems 2011, #:10

-—
htrp/Awww.health-policy-systems.com/content/9/1/10

& =i HEALTH RESEARCH POLICY
‘ , AND SYSTEMS

RESEARCH Open Access

How should we assess knowledge translation in
research organizations; designing a knowledge m
translation self-assessment tool for research

institutes (SATORI)

Jaleh Gholami'?, Reza Majdzadeh?'”, Saharnaz Nedjat'”, Sima Nedjat’, Katayoun Maleki’, Mahnaz Ashoorkhani?,
Bahareh Yazdizadeh?'
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PULL activities

 All activities which promote use of knowledge in target groups

Policy maker and manager, Health care provider, Patient and public, Industry, Media

Target group Product knowledge

Patients and public Educational content, Media, Patient decision aid

Health care providers Clinical practice and public health guideline

Policy makers and managers Policy brief, 1,3,25 report

* Change behavior

23



Many suppliers and users of social
research are dissatisfied, the former
because they are not listened to, the
latter because they do not hear
much they want to listen to

(Lindblom & Cohen, 1979).

24



Cranied by Faisr da Gannez Designlor the Cansdlan Heakh Serdces Ressanch Foundst ion, 2005



Exchange activities

Brokering

individuals, groups, organizations in PUSH,
PULL or as independent organizations.

v Find and link people

v" Work with both parties to scan the
literature, summarize what exists, identify
gaps

v" Work with researchers and users of
research to create research-able questions
from policy/management issues

v’ Ensure that both researchers and users of
research are engaged throughout the
research process

Networking

formal network of producer and user of
knowledge. Examples:

Knowledge translation platforms (KTP)
Evidence Informed Policy Network

(EVIPNet)
Community of practice
Formal knowledge networks




Exchange activities

Yazdizadeh et al. Health Research Policy and Systems 2014, 12:63
http://www .health-policy-systems.com/content/12/1/63

2 ok HEALTH RESEARCH POLICY
8 ’ AND SYSTEMS

RESEARCH Open Access

How can we establish more successful knowledge
networks in developing countries? Lessons learnt
from knowledge networks in Iran

Bahareh Yazdizadeh'’, Reza Majdzadeh?, Ali Alami® and Sima Amrolalaei’
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Health Research System

Function

Operational component

Stewardship

Financing

Creating and
sustaining resources

Producing and
using research

1. Define and articulate vision for a health research system

2. ldentify appropriate health research priorities and
coordinate adherence to them

3. Set and monitor ethical standards for health research
and research partnerships

4. Monitor and evaluate of the health research system

5. Secure research funds and allocate them accountably

6. Build, strengthen and sustain the human and physical
capacity to conduct, absorb and utilize health research

. Produce scientifically valid research outputs

8. Translate and communicate research to inform health
policy, strategies, practices and public opinion

. Promote the use of research to develop new tools
(drugs, vaccines, devices and other applications) to
improve health

Source: adapted from Pang et al., 2003 (5).
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(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Antibiotics for induction and maintenance of remission in Crohn's

disease (Review)

Townsend CM, Parker CE, MacDonald JK, Nguyen TM, Jairath V, Feagan BG, Khanna R

Conclusions

Moderate to high quality evidence suggests that any benefit provided by antibiotics in active CD is likely to be very modest. High quality
evidence suggests that there is no increased risk of side effects with antibiotics compared to placebo. The effect of antibiotics on the risk
of serious side effects is uncertain. The effect of antibiotics on preventing relapse in CD is uncertain. Thus, no firm conclusions regarding
the benefits and harms of antibiotics for maintenance of remission in CD can be drawn. More research is needed to determine the harms
and benefits of antibiotic therapy in CD.

30



C' Cochrane
. Library

Cochrane Database of Systematic Reviews

Infliximab for medical induction of remission in Crohn's disease

(GCEYET))

Gordon M, Sinopoulou V, Akobeng AK, Radford SJ, Eldragini M, Darie AM, Moran GW

Key messages

- Infliximab used with purine analogues (azathioprine or 6-mercaptopurine) is probably more effective than purine analogues alone at
getting Crohn's into remission. It may also be better atimproving symptoms. The two treatments may be similar in terms of safety.

- Infliximab alone may be more effective than purine analogues alone for getting Crohn's into remission and improving symptoms. The
two treatments may be similar in terms of safety.
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Journal of Clinical and
Translational Science

www.cambridge.org/cts

Translational Science Case

A retrospective case study of successful
translational research: Gazelle Hb variant point-
of-care diagnostic device for sickle cell disease

Kelli Qua' @, Shannon M. Swiatkowski!, Umut A. Gurkan®**® and
Clara M. Pelfrey* @
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Research to Practice:
Sickle Cell Diagnostic Milestones

EVIDENCE OF IMPACT ON HUMAN HEALTH

12]2017
™ climcal studly in Africa - Nigevia

8/2018

MNIH/NIDDK Phase | STTR:
Partable, affordable, quantitative
microchip electrophoresis for
hemoglobin ATC festing

— GHANA, AFRICA

27 clinical study in Africa - Ghana
et el sty i Afica with Ting o o

2020

3% clinical study in Africa - Nigeria
\ o o ritar B st REAL WORLD
o TESTING WAS

CRITIGAL
3/2018 T 312020
1 cimical study THetand 9/2018 Cover article i Analyst jourrnial
MNIH/NHLBI Fast-track SBIR: A z :
Affardable, quantitative misrochis- . . ® Lisres provice Sandbacic or
6/2018 electrophoresis for sickle cel| o 2021 design and development
DR. UMUT GURKAN 3
Vodafone Wireless nnovation Project ‘-’23?85_& fwe«?mng L
Competition First Place ral cirycs stk
2014 12j2018 4j2020
’ Business Oragan Matching Grant for 18T
HemeChip laboratory 2018 NHLB! Phase | STTR: _
Fast-Track HemeChip SBIR: 1 Portable, affordable; quantitative
prototype developed SMART: Sickle cell and Malaria Remate Enhanced Sickle Ceil Disease Cartridge [} ® T e e o
of -0l-concept laborator Accurate Testing Automated Manufacturing Process . . indegrated anemia and Hb variant testing
12/2015 1/2019 9/2020
- . Series A Funding A
b rmerna_nonaf conference CTSA PROGRAM . . .PffES Ry ."ﬁ‘.. chieved %Lm%ﬁﬁ?:mm Minimalty
presentation of the laboratory PiLOT ] g Iwasive Diagnosis of Anemia, Malaria,
prototype and preliminary results FUNDING WAS . and SCOD
iR THE CRITICAL o 2] 5/2019 $W0K for developng a
CATALYST ' T"c}.\'rn'ca.fﬂmyhrndk_ i a
e 12/2017 pia o — 10/2020
5-"2016 Second international conference ¥ sale of units
HemeChip was licensed to Hemex ® ms?nfe:fm? of trhernfw\-*cwwmﬂwe 9/2019 ¥ i et of s and catriy
et iRy el ol st Manufacturing started in India
® ; 6/2021
AlEctfer: s MNewbarn screening test recefved
@ 6/2017 requistory approval
. HemeChip functional product 9/2019 wrchaack rermole sl lwers
pratotype doveloped CTIP: Consortium for Tech &
. ' Hemet:he wers Innovation in Pediatrics:
Clinical Research for
2014 e EBreakthrough SCD Device
SA5K for addmore ¢ 3l STUSE
2017-2018 1112019
. INVESTING IN INNOVATION
Seed Funding T peer-reviewed publication (proof of concept)
Auttipke snoet g i el faub ‘ seedi ol FOR UNDERSERVED
kt POPULATIONS SAVES LIVES

Prototype

PO

Initial HemeChip

Gazelle Device

Fig. 1. Timeline of key events in the HemeChip’s translation. Sickle cell disease (SCD); Clinical and Translational Science Award (CTSA); National Institutes of Health (NIH);
National institute of Diabetes and Digestive and Kidney Diseases (NIDDK); The National Heart, Lung, and Blood Institute (NIHLBI); Small Business Innovation Research
(SBIR); Small Business Technology Transfer (STTR).



Table 1. Key publications, grants, and patents related to the HemeChip in chronological order

Title Type Date

Towards a Simple and Reliable Way to Monitor Sickle Cell Disease Grant September 1, 2013
Hemoglobin Electrophoresis Biochip for Newborns Grant April 1, 2014
Heterogeneous red blood cell adhesion and deformability in sickle cell disease Publication November 24, 2014
HemeChip for Point-of-Care Diagnosis of Sickle Cell Disease and Other Hemoglobin Grant March 1, 2016
Disorders - exploring high volume and low-cost manufacturing of disposable cartridges

via plastic injection molding in Cleveland, Ohio

HemeChip for Point-of-Care Diagnosis of Sickle Cell Disease in Newborns - preliminary Grant March 1, 2016
clinical validation in the US

HemeChip: Point-of-Care Sickle Cell Disease Diagnosis in Low Resource Settings - real Grant March 1, 2016
world clinical validation in Africa

Sickle cell disease biochip: a functional red blood cell adhesion assay for monitoring Publication March 19, 2016
sickle cell disease

Emerging point-of-care technologies for sickle cell disease screening and monitoring Publication December 1, 2016
Mobile Device Support for Sickle Cell Disease Care in Nigeria Grant June 1, 2017
Application of the HemeChip Point-of-Care Device for Real-time Monitoring of Hemoglobin Grant November 1, 2017
S Levels in Chronically Transfused Patients with Sickle Cell Disease

HemeChip: An Automated Portable Microchip Electrophoresis Platform for Point-of-Care Publication December 7, 2017
Sickle Cell Disease Screening

Diagnostic systems and methods (US patent #10,768,166) Patent March 8, 2018
Diagnostic systems and methods (US patent #10,349,589) Patent March 8, 2018
SMART - Sickle and Malaria Accurate Remote Testing Grant June 1, 2018
Sickle Cell Disease Biochip Blood Cell Adhesion Test for Emerging Anti-Adhesive Therapies Grant September 1, 2018
Diagnostic systems and methods (US patent #10,375,909) Patent February 21, 2019
Affordable, quantitative microchip-electrophoresis for sickle cell disease screening Grant April 1, 2019
Paper-based microchip electrophoresis for point-of-care hemoglobin testing Publication March 2, 2020
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(2020) 18:61

Hanney et al. Health Research Policy and Systems

https://doi.org/10.1186/512961-020-00571-3
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Check for

updates

From COVID-19 research to vaccine

application

why might it take 17 months

not 17 years and what are the wider

lessons?

Conceptual
matrix: applying
research and
non-research
tracks
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Legend

Complete non-research
tracks of interest, or the

parts of longer tracks

that are relevant for the
interventions on which
we are focusing.

Complete research
tracks of interest, or the
parts of longer tracks
that are relevant for the
interventions on which
we are focusing.

I—

Parts of the continuing
tracks that do not

fectiveness/post-launch researc

Innovation process

feature in the case
studies of the specific

ost relevant discovery researc! DISCOVERY RESEARCH TRACK

interventions on which
we are focusing.

Elapsed time

Fig. 1 Conceptual matrix for measuring and understanding time-lags Source: Hanney et al. [10]
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Hanney et al. .
Health Research Policy and Systems (2022) 20:99 Hea lth Resea rCh POl I Cy

https://doi.org/10.1186/512961-022-00883-6 and Systems

OPINION Open Access
. . . ®
Saving millions of lives but some resources i

squandered: emerging lessons from health
research system pandemic achievements
and challenges

Stephen R. Hanney' ®, Sharon E. Straus® and Bev J. Holmes®
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Table 2 Outline of lessons for HRSs from the pandemic, organized using the WHO framework for HRSs

HRS functions/components

Lessons related to each HRS component, comprehensive strategies and negative impact

Governance
1. Coordination

2. Priority-setting
3. Ethical approval
4. Evaluation
financing

5. Securing finance

Capacity
6. Capacity-building

Governance

1. Existing or rapidly established coordination was often the key, especially for clinical research, to
effective responses and reduced risk of wasted resources

2. Effective priority-setting was important in: rapidly testing new therapies, reducing waste of
resources, considering the needs of diverse communities

3. The ability to accelerate ethics and protocol approvals and to enhance data access and sharing
increased the speed and efficiency of research production

4. The substantial and immediate benefits from rapid (but expensive) research progress provide
enhanced opportunities and need for impact assessment

Financing

5. Unprecedented (but uneven) funding; public, for many pandemic topics; private, for develop-
ment of vaccines and therapies; collaborative, to help achieve major successes; but widespread
concerns about wasted resources

Capacity

6. Important contributions came from: mobilization of capacity developed over years to conduct
primary and secondary research, enhanced interdisciplinary cooperation and clinical research
integrated in healthcare systems
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Production and use
7. Knowledge production

8. Promote use in new products

9. Translate to inform policies, practice and opinion

Comprehensive strategies for health research

Negative impacts on HRSs

Production and use of research knowledge

7. Accelerating research production (new vaccine platforms, mobilized capacity, adaptive platform
trials) produced results—but problems for policy research; rapid publication of findings became
essential but led to dangers

8. Translation of research into new products to reduce mortality and morbidity often occurred
at unprecedented speed and often reflected unprecedented levels of both public funding and
public/private collaboration tackling the crisis

9.The considerable divergence in the use of evidence to inform NPI paolicies, etc,, and to promote
equity in policies, partly reflected established structures and cultures; collaborative living guide-
lines and good communications mattered

10. Pre-existing comprehensive health research strategies and vision enhanced the effectiveness
of specific steps and opportunities for producing research to improve policies, practice and health,
but did not ensure informed action

11. The pandemic damaged aspects of HRSs: reduced resources/opportunities especially for
non-COVID-19, early-career, female and minority researchers; problems completing projects in
lockdowns; reductions in public involvement
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