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Problems with the current diagnostic
approach for peritonitis

T

Presenting features — can be eg slightly cloudy bag with no

uncertain pain, chylous effluent

Raised effluent white cell allergy, malignancy

count lacks specificity

Positive culture — lacks Less than 80% sensitive due
sensitivity to culture negative peritonitis
Gram stain Lacks sensitivity

Selecting treatment Requires to be empirical
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Peritoneal fluid cytology (Papanicolaou X600) showing large atypical lymphoid cells -
P Viray et al, Perit Dial Int; 2016;36: 350-1.



Patients' Perspectives on the Prevention and Treatment of
Peritonitis in Peritoneal Dialysis:
A Semi-Structured Interview Study

Invading harm » Constant vigilance for prevention
* Life-threatening * Conscious of vulnerability
* Wreaking internal damage * Sharing responsibility with - T
* Debilitating pain family
* Losing control and dignity * Demanding attention to detail

* Ambiguity of detecting
Exasperation with . infection

* |neradicable inhabitation

hospitalisation
* Jeopardising PD success

* Dread of hospital

admission
* Exposure to infection .Incapacitating lifestyle interference
* Gruelling follow-up * Financial strain
schedule * Isolation and separation
* Receiving inattentive care * Exacerbating burden on family <—

Campbell D, Perit Dial Int 2016; 36(6):631-639



Ambiguity of Detecting Infection:

* Participants had trouble identifying the first signs of peritonitis and
thought instead that they had the flu or that they had gastrointestinal
problems. Some experienced only localized pain which they realized
later was due to peritonitis.

* One participant recounted that their general practitioner diagnosed a
lower bowel infection but did not suspect peritonitis. Women noticed
that their bags became cloudy during ovulation

Campbell D, Perit Dial Int 2016; 36(6):631-639



| didn’t know who to
call at night

The local hospital
weren't aware that my
symptoms could be
peritonitis

| was scared, | thought it
would mean | would need an
operation

Laura Gillis, Sheffield.

| felt unwell but waited
for Interserve todrain
me out

| was worried the doctor
would take my catheter out

| wasn't sure if | had
peritonitis or if something
else was wrong



Exposure to infection

e A doctor could’ve even infected me, didn’t even wash his hands, and |
saw how he changed me. (Female, 40s, HD, CAPD and APD)

Enhancing Shared Decision Making &
Avoiding “Hostage Bargaining Syndrome”

This blog post was made by Beth Witten, MSW, ACSW, LSCSW on February 8th, 2018.

Campbell D, Perit Dial Int 2016; 36(6):631-639

Berry LL et al. When Patients and Their Families Feel
Today, people in healthcare speak of “patient engagement,” “partnership in care,” and lee HOStages to Hea|th Care.

“shared decision-making.” A new study* has identified a barrier to all of these efforts: Mayo Clin Proc. 2017 Sep92(9) 1373-1381
. ; . .

“hostage bargaining syndrome.” The study outlines ways to identify if your patients have
this syndrome, and suggests things you can do to try to overcome it.




Why might rapid diagnosis be attractive?

* Quicker access to treatment might lead to better outcomes — eg cure,
technique survival, hospitalisation

* The potential to improve quality — for example lower culture negative
rates

* Improve our ability to use directed antibiotics reducing pressure on
antibiotics, cost and treatment side-effects

* Improve patient confidence in PD and reduce anxiety



Point of care testing is widely used in clinical medicine

TPP1: HOME

Sell-testing
[home-based)
User: Lay person
Device:  ROT (pregnancy-
type) oc dipstick
Purpose. Self sssessment
d ceferrsd

HIV seli{-testing

TPP2: COMMUNITY

Testing in the community
by health workers
[eg village workers,

paramedics)
Mnimally trained
health woeker
ROT

. Trisge and
reforral

Malana HIV,
dengue

TPPJ: CLINIC /HEALTH POST
(Out-patient)

Testing in the dinic by
healthcare providers
{¢ g Coctors, nurses)

User Clinic staff
Device:  ROT, hancheld
Instruments
Purpose: Oagnosis and
treatment

HIV, malana, syphilis,
dengue, Strap A

TPP4: PERIPHERAL LAB

Testing in the
peripheral laboratory

User

Ueatment

monitoring

1B, HIV, malana, HBV, C.diff,
CD4. HCV, MRSA, flu
UT, viral loads, etc

TPP5: HOSPITAL
(In-patient)

Testing of in-patients
in hospitals

¢.g ER. OR. XCl

T8, HIV, malana, HBV
HCV, flu, MRSA CD4,
Strep A, C.diff, etc

Pai NP, Vadnais C, Denkinger C, Engel N, Pai M (2012) Point-of-Care Testing for Infectious Diseases: Diversity, Complexity, and Barriers in Low-
And Middle-Income Countries. PLOS Medicine 9(9): e1001306. https://doi.org/10.1371/journal.pmed.1001306
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001306

@PLOS | MEDICINE



http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001306

A number of novel diagnostic techniques have been
explored for the early diagnosis of peritonitis, including -

* leukocyte esterase reagent strips,

e biomarker assays (matrix metalloproteinase-8 and -9, neutrophil
gelatinase-associated lipocalin and procalcitonin),

* polymerase chain reaction (PCR) for bacterial-derived DNA fragments,
* 16S rRNA gene sequencing,

* matrix-assisted laser desorption ionization-time of flight (MALDI-TOF),
e pathogen-specific “immune fingerprints” (215-226).

Perit Dial Int 2016; 36(5):481-508



The problem ......
Intra-peritoneal Il 6 signalling in incident PD patients.
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Figure 2 — Appearance rate of

Figure 1 — White blood cell count in
interleukin 6 (IL-6) in peritoneal effluent

peritoneal effluent

Opatrna S et al Perit Dial Int 2012; 32(1):37-44



Distribution of disease and not disease with diagnostic cut-
offs and subsequent effects on sensitivity and specificity

Sensitivity vs Specificity
A = C

— not disease
.=« fisease
A 1008 sensitivity
; B most accurate
3 C 100% specificity

Frequency

TN TP

Test Results

TN test negative
TP test positive
https://stepl.medbullets.com/stats/101006/2x2-tables-sn-sp-ppv-npv-or-rr



Point of care tests for PD peritonitis in
development

MOLOGIC

BIG IN TINY SCIENCE

Rapid diagnostics for improved patient care
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clinical investigation

Machine-learning algorithms define

pathogen-specific local immune fingerprints in

peritoneal dialysis patients with bacterial infections

Jingjing Zhang', Ida M. Friberg'”, Ann Kift-Morgan', Gita Parekh?, Matt P. Morgan'~, Anna Rita Liuzzi',
Chan-Yu Lin"", Kieron L. Donovan®, Chantal S. Colmont’, Peter H. Morgan’, Paul Davis’, lan Weeks®,

Donald J. Fraser'°® Nicholas Topley”® and Matthias Eberl'®

'Division of Infection and Immunity, School of Medicine, Cardiff University, Cardiff, UK; °Mologic Ltd., Bedford Technology Park, Thurleigh,
Bedford, UK: *Directorate of Critical Care, Cardiff and Vale University Health Board, University Hospital of Wales, Heath Park, Cardiff, UK:
“Kidney Research Center, Chang Gung Memorial Hospital, Chang Gung University, College of Medicine, Taoyuan City, Taiwan; *Wales
Kidney Research Unit, Heath Park Campus, Cardiff, UK: ®Directorate of Nephrology and Transplantation, Cardiff and Vale University

Health Board, University Hospital of Wales, Heath Park, Cardiff, UK: ’Cardiff Business School, Cardiff University, Cardiff, UK: and ®Systems
Immunity Research Institute, Cardiff University, Cardiff, UK

MMP-8 and IL-6 were both part of the molecular fingerprint array (of 50
different biomarkers). As a pair on their own, they identify all infections,
not “pathogen-specific”.




Summary of disease-specific immune fingerprints
In patients presenting with acute peritonitis.

8 —IL-1B

9 — Total cell count
10 - MMP-8
11— CD14* cells
12-CCL4

2 —IL-12p40

6 —IL-17A

7 — IFN-y Technique
8-IL-1B failure:

9 — Total cell count

10 - MMP-8

16 — sIL-6R

20 — Calprotectin
21-CD4:.CD8
22 - TGF-B

Gram-negatives:

1-Vd2* T-cells
2 —1L-12p40 )
3-\Wyo+ F')r-ceus Coagulase-negative
4 - VEGF Nonstreptococcal Staphylococcus:
5-TNF-a Gram-positives:
9 — Total cell count
6 —IL-17A 13-1L-15
7 — IFN-y 15— I1L-16
9 — Total cell count 16 — sIL-6R
13-1L-15 17 — MMP substrate
14-CCL3 Streptococcus,
Enterococcus:
8- IL-1B
13-1L-15
17 — MMP substrate
18 - TNF-B

19 — Zymography

Zhang J et al, Kidney International (2017)



PRINCIPLE OF THE ASSAY

PERIPLEXe detects two recognised markers of infection - Interleukin-6 (IL-6)
and Matrix Metalloproteinase-8 (MMP-8) - using a multiplexed lateral flow
imMmunoassay system.
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e , Micro Sensor

A point of care “early warning
system” to diagnose peritoneal
infection in PD patients



Peritoneal Dialysis (PD)




Underlying technology:
Tetrazolium Replacement for

indicator chemistry existing sample bag
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Reduction of dye chemistry by
microbial metabolism causes
irreversible colour-change
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Validation testing:
Manchester Royal
Infirmary (MRI)

Effluent sample brought to
clinic: is this obviously cloudy?

Unambiguous colour-change from
straw colour to deep purple,
rather than subjective assessment
of cloudiness

Chemistry packaged
in pharma capsules




Product design
Patient input key to device format & design

Feedback included:
* Compatibility / incompatibility with existing daily
therapy regimens.
« Convenience for storage (space requirements).
 Ergonomics / handling and overall ‘design feel'.
« Ease of viewing and interpreting results.

ey Which device format do you prefer?
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Example re y clinical tests

Clinical sample Information for Doctor

Potential source: Touch contamination
Action: Re-train patient

Outcome: Prevent re-infection

Potential source: Bowel
Action: Treatment & further investigation

Outcome: Prevent catheter removal?

Potential source: Early response to infection
Action: Close obs & possible treatment

Outcome: Prevention of complications







Point of care (POC) testing

e Point of care testing is growing in relevance in clinical medicine.

* New tests have the potential to improve diagnosis of peritonitis — but there
is a long way to go.

* The availability of such rapid or simple tests will not guarantee their
adoption or scaling. A whole range of regulatory, economic, policy-related
issues will need to be tackled first.

* POC technologies comprise a spectrum of technologies (simplest to most
sophisticated), users (lay persons to highly trained), and settings (homes,
communities, clinics, peripheral laboratories and hospitals.

* A detailed understanding of context will be necessary to plan most
appropriate use.

Pai NP et al, PLOS Medicine 9(9): e1001306
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