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What is a Clinical Decision-Support System (CDSS)? NCD

SYMPOSIUM

‘digitized job aids that combine an individual’s health
information with the health worker’s knowledge and clinical
protocols to assist health workers in making diagnosis and
treatment decisions’
WHO 2019
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What is a clinical decision-support system? . NCD

SYMPOSIUM

A |
‘digitized job aids that combine an individual’s health “any on-screen tool designed
information with the health worker’s knowledge and to improve adherence of
clinical protocols to assist health workers in making physicians to a recommended
diagnosis and treatment decisions’ process of care”’
WHO 2019 Kwan et al 2020
[the process that] “provides clinicians, CDS do not simply assist with the retrieval
staff, patients, or other individuals with of relevant information; they communicate
knowledge and person-specific information that takes into consideration
information, intelligently filtered or the particular clinical context, offering
presented at appropriate times, to situation-specific information and
enhance health and health care” recommendations.
Osheroff et al 2007 Musen et al 2021
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What does a CDSS look like? wm NCD

Infobuttons — targeted links to relevant information, articles, guidance

Alerts e.g. penicillin allergy, need to assess vaccination status,
suggesting a generic alternative for a drug

Order sets — e.g. pre-selected list of investigations for patient with
specific disease / syndrome

Calculations of risk score, drug dosage...

Organisation / display of patient information e.g. dashboards / reports
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Bronchial asthma

Asthma is a chronic infliammatory condition with reversible airway obstruction.
Symptoms usually start after 2 years of age but may present earlier. C b o
' ' ' ' ompine:
.

Diagnostic criteria

Paroxysmal respiratory distress

Knowledge base
' Individual health information
Using decision-logic

Chest tightness

Forced expiratory volume 1 of less than 80%

Good response to treatment with a bronchodilator

Investigation

® FPB

B ABG analysis

B Chest X-ray: often normal, therefore not routinely required
L]

Spirometry

Treatment
Nonpharmacological

B Give oxygen 2—4 L/min.

Pharmacological
B Severe asthma
B Admit to hospital:
= Give nebulized salbutamol 3> mg (i.e., 0.5 mL of the 5 mg/mL nebulizer
solution) PLUS budesomide 0.25 mg once daily.
= Repeat intermittently every 46 hours until the child is stable.

- Step down to metered dose inhalation for stable children

= Introduce two puffs (200 mcg) info the spacer chamber every ¢—8 hours
For persistent astluma, give salmeterol 50 mg every 12 hours and fluticasone
metered dose inhalation: 50 meg/puff, 125 meg/puff, 250 meg/ puff, starting
dose 50-250 mg every 12 hours can be used.

Note:

= Mild asthma: Use salbutamol metered dose inhalation 400 mg as needed.
» Intermittent asthma: Use salbutamol/budesonide every 12 hours.

+ Chronic)persistent asthma: Use salmeterol/fluticasone every 12 hours.
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Diagnostic and treatment support

Clinical guidelines SESESGP Patient information
Consistent = Changing

l

Diagnostic & therapeutic decision support

g Epidemiological data collection for Health
Swiss TPH Management




The tool guides the healthcare provider through the encounter . NCD

SYMPOSIUM

Suggests what is relevant for this specific patient:

+* Examinations and diagnostic tests
+¢* Diagnosis / risk scores

“* Treatment i
** including dose calculation ®

“* Referral %

** Explanations & follow-up advice Signs

Swiss TPH g ERl S



NCD

SYMPOSIUM

Additional supportive features can be built in

Test H - 24.08.2018 (3 years old) RRate pyright © 20
CONSULTATION

Medical history Ph\mcal Eexams

Palmar pallor * | W

Respiratory
Conjunctival pallor * i | W Rate

RESPIRATORY AND CIRCULATORY P ®
SYSTEM M S

@®-@-@® SLiNIWNSS ||

Tap on
inhalation

Chest indrawing * i | Yes

Respiratory rate (breaths/min) i
*

Mot feasible
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Visible respiratory rate = =
(WARNING: visible respiratory 1 | Select - )
rate not reliable) * ' i

P ~ \
@ @

NERVOUS SYSTEM
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Drug dosage calculation - example . IS\IMQQ

W Treatment

W . Antibiotic Pre-referral treatment

Patient:
*Is it possible to give Ceftriaxone (IM)? female
age: 1 year
@ res weight: 9kg
L) No \ y

Give first dose of Ceftriaxone (IM): (80-100mg/kg/dose, single dose per day)

Powder vial of 1 g (1000mg): mix the powder (1g) with 3.5ml of sterile water for
injection, to abtain a solution containing 250mg Ceftriaxone per 1ml (or 1g per

4ml)

For this child, give one dose of 3.0 ml [250mg/ml] of Ceftriaxone IM

Swiss TPH g




PN
Many shapes and sizes 0 -‘t.l & & m NCD

Level of care End user Patients Medical problems

* Different level of care: PHC, specialised hospitals...
* Different users: assistant nurses, doctors, specialists... viss

mhGAP o 6 mhGAP
Intervention Guide -

i

Intervention Guide

» Different clinical scope

PSYCHOSES | QUICK OVERVIEW

2 also |
SPECIAL POPULATIONS 3
* Clinical approach: Integrated, disease-specific, triage...
EPILERSY Management Protocol 1 (Bipolar | 2
disorder - manic episode)

* Different devices: mobile phones, tablets, computers... Errrrr—————

Management Protocol 2 (Psychosis) 2

* Different place in the Health Information Management System:

Psychosocial Interventions >
standalone, integrated with an EMR... egcamoeon >
Bipolar disorder - manic episode)

SELF-HARMSUICIDE

Pharmacological Interventions | 2
(Psychosis)

OTHER SIGNIFICANT MENTAC HEALTE COMPLAINTS
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From paper guidelines to a digital app . NCD

L SYMPOSIUM

Machine
readable

('8 Executable

Smart Dynamic
Swiss TPH g digital

systems




Step 1: Review and compile available guidelines

Working with Ministries of Health, National
Technical Expert Groups, Research
Institutions, WHO and others

Resolve issues
Update or adapt

Swiss TPH g

NCD

SYMPOSIUM

STANDARD TREATMENT GUIDELINES Chart Booklet
AND ESSENTIAL MEDICINES LIST FOR :
CHILDREN AND ADOLESCENTS

FRST EDITION
AUGUST 2018
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Step 2: Convert guidelines into a decision-tree / algorithm NCD

SYMPOSIUM

A |
ASK (YES/NOJ:
ASK (YES/NO): Does the child
Does the child have——yes—» have a tender yes MASTOIDITIS
an ear problem? swelling behind
the ear?
|
no
v
ASK (YES/NOJ: ASK:
no Does the child «| Discharge £l ACuIE EAS
have ear yes: "1 since MORE g P UMEECTON W N
discharge? than 14 days DBUHARGE
CHRONIC EAR
1o, es » INFECTION WITH ——
¥ -
DISCHARGE
Y
ASK (MC)
Is one or more of the following signs
A i
present?:
ASK (YES/NO): [Less than 2 years old] ?:;JETCETIE;NR
Does the child —yes—¥ [Child has Measles] OR ——yes—» WITH Antibiotic —\\
have ear pain? - Child had Measles during past 3 months Haathent v
| - Bilateral ear pain
- More than 48 hours of pain
1o - Impossible to come back to the clinic
! F
no
NO EAR +
INFECTION ACUTE EAR
INFECTION
WITHOUT
. g 4 ’ Antibiotic treatment
Swiss TPH Continue with \ ) J
Sore throat « <« <
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Step 3: Convert into machine-readable format NCD

SYMPOSIUM

3.17740701444153+(1.17604239637426)* / ecda wf_data/danger sign/p age +(-.122840101590034)*pow( / ecda wf data/danger sign/p_age ,2)+(.008590489382
+if( / ecda wi data/g patient/p sel gender ='f",

22.9244926012312+(-2.38913952943703) * /_ecda wf data/danger_sign/p _age +(.166408746988519)*pow( / ecda wf data/danger_sign/p_age ,2)+(-.00551144523
+if( / ecda wf data/g patient/p sel gender ='m' and / ecda wf data/danger sign/p age E1t;24,

3.274718598025353+ (1.45508985381453)* / ecda wf data/danger sign/p age +(-.181995704916283)+pow( / ecda wf data/danger sign/p age ,2)+(.015040042616

39.95160495400772+(-4.87551709722821)+ / ecda wf_ data/danger sign/p_age +(.322079336576875)+pow( /_ecda wf data/danger sign/p age ,2)+(-.01061544711
1)), /_ ecda wf data/danger sign/p weight )" nodeset="/ ecda wf data/danger sign/p weight age” type="string"/»><bind calculate="if( / ecda wf data/dan
(selected( /_ecda wf_data/danger sign/g convulsion hypo/s is convulsion_type ,‘'convalsion chronie'))" required="1" type="selectl"/><bind nodesec="j/_
{ /_ecda wf datafg symptoms/g sar/s is ear comesback 48h =1 and

{ /_ecda wf_data/g_symptoms/as measles present past =1 or

[/ _ecda wf datafg symptoms/as measles =1)) or / ecda wf data/g symptoms/g ear/s is ear comeback 48h =-1 or

(f f_ecda_w:_datafdanger_slgnfp_aq: £1t:24 and { f ecda wf data/g symptoms/g ear/s_is ear pain =1 or /[ _ecda wf data/g symptoms/g ear/s_is child tou
or selected( / ecda wf data/g symptoms/s ch chief complain , 'running nose') or selected| / ecda wf data/g symptoms/s ch chief complain , 'couogh') o
and [/ ecda wf data/g symptoms/as is end abdomen acute =0 and / ecda wf data/as danger =0 ) and / ecda wf data/g symptoms/as 1s end eye 1 =0" requ
/ ecda wf data/danger sign/p age &gt;24 and /[ ecda wf data/danger sign/p age £1t:144) or |/ ecda wf data/g symptoms/g urogenital problems m/s is s
or (selected(.,'s lethargic') and selected(.,'s cranky') }

or (selected(.,'s no drink') and selected(.,'s thirsty') )

or (selected(.,’'s skin fold fast fade') and selected(.,'s skin fold slow fade') }))" jr:conscrainctMsg="jr:itext('/ ecda wf data/g symptoms/f ch_ dehy
or | / ecda wf data/g symptoms/as is dehydration a total 4 max(coalesce( / ecda wf data/g symptomsfas is dehydration b ,0)))&gt:1))}" nodesec="/ ecda
{selected| / ecda wf data/g_symptoms/g eyel/f eye problems , 'eye injury') or selected( / ecda wf data/g_symptoms/g eyel/f eye problems , 'inflamati
{(not (selected( / ecda wf data/g symptoms/g eyel/f eye problems , 'tumefaction o red'}}))

or (not({selected( ;_ecda_wf_datafg_sylptm;q_mi;:_m_pmhlﬂs . 'purunlent discharge')) and not{selected( f_eodn_ﬂ_d.ﬁtafq_smtqu_ewlff_aerJ-
or (selected( / ecda wf data/g symptoms/g eye2/as sign inflamation ,'s eyes inflamed'} and not(selected( / ecda wf data/g symptoms/g eyel/f eye prob

Swiss TPH g




Step 4: Convert into an app

Swiss TPH g

<©ALMANACH

(‘A’) ik

Sync with Server Log out of
CommCare

Logged In: testengineer

sAMSUNG

<« Before laboratory test
< I
Assess cough or difficult breathing

Does the child have now or in the last 3 days one or
more of the following symptoms:

Runny Nose (coryza)
O Cough
Difficulty Breathing

[J None of the above

) NCD
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Health information: aggregated data

As «side-effect», large amounts of data can be
collected
This data can inform:

o Epidemiological surveillance

o Planning of health services at regional or

facility-level
o Training and mentoring of clinicians
o Public health interventions

Swiss TPH g‘




@ NCD

SYMPOSIUM

Aggregated data - example
A |
GIET =
ii!ll S
F i A A A e Y B
Infectious diseases (misc.)_last 3 months ] B | L m oa -
:_%" I | | Il ..........
150 S Bl e S P
123 /
100
50
17 & .
. I I Diseases and health services
I_ I_
0
November 2018 December 2018 January 2019 trend data
g ® No. measies @ Ho. severe complicated measies @ to. chicken pox are avallable real tlme to gUIde
Swiss TPH @ No. possible typhoid fever @ No. typhoid fever dECiSiOﬂ making




A new and evolving body of research . NCD

L SYMPOSIUM

Annals of Internal Medicine | REviEW

Effect of Clinical Decision-Support Systems
A Systemati

Tiffani J. Brl

aeon suns) - Computerised clinical decision support systems and absolute
improvements in care: meta-analysis of controlled clinical trials |~

Janice L Cochrane Database of Systematic Reviews Review - Intervention

George i @ . ) s . .
i Decision-support tools via mobile devices to improve quality of care
in primary healthcare settings

¥ Smisha Agarwal, Claire Glenton, Tigest Tamrat, Nicholas Henschke, Nicola Maayan, Marita S Fenhus, Garrett L Mehl,
Simon Lewin Authors' declarations of interest

Version published: 27 July 2021 Version history
https://doi.org/10.1002/14651858.CD012944.pub2 (£
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CDSS and quality of care g NCD

SYMPOSIUM

_— e - o e o . . . .y

) . [ ) . I |
Pillars of gquality of care® Improvement in quality of
I 9 ty I I . quality | I Effect on clinical outcomes I
I I care through use of CDSS I
I | I | I |
| L Improved guideline adherence | |
| Effective o 245 I
I | | I |
| | |
I Reduced bias during care | I |
| Safe I |
l b :
Automatic medication dose o .
| |
I I sculatia I Reduction in clinical failure
calculation
| |
I Person-Centred I I I
| | Automatic calculation of scores : | Reduction in use of antibiotics I
123
| |
| *  Mitizstion of antimicrobis |
| | l -
Timely Integration of multiple guidelines | resstance |
I I *  Fewer sde-effects
| | |
| | |
More rational use of resources
Equitable identification of stock-outs | |
I I I Increase in patient satisfaction I
| |
I | | Improvement of decision | I |
I Integrated | algorithms based on CDSS data | I |
Data for supervision an
l ! ¢ d by :
I 1 I mentorship of clinicians | I I
| Efficient | | | I |
Epidemialogical data / outbrea
| d | | data / outbreak | I
Swiss TPH | | detection |
l o Ly !

Beynon 2023

* Better communication with the patient / caregiver
* Enhanced referral




Interoperability in the digital health ecosystem . NCD

L SYMPOSIUM

Test results
L Central hospital Malnutrition

Prescriptions ormaton et

« Stock management

Patient capacity ex surgery slots

* Health insurance Triage
« Epidemiological reporting Laboratory
Under 5
nurse
SwissTPHg




NCD

SYMPOSIUM

CDSS for NCDs?

* Longitudinal follow-up

* Polypharmacy / drug interaction

e Standardised screening both for
initial diagnosis and complications

 Comprehensive counselling

 Multimorbidity

Swiss TPH g



CDSS for diabetes? m NCD

Diabeti, kontrolli dhe diagnoza

Faktorét e njohur té riskut

* General triage / screening for (pre)-
diabetes

= Hipertensioni
= Dislipidemia
Kontralloni glukozén né plazmé té paktén gdo 3 vjet = HbAlc (= 5.7 %)

* Management of acute cases
Normal redoses [ GREI

(hypo/hyper) B, LI
* Screening for complications/non-acute -

Anamneza: Ekzaminimi fizik: Vlerésimi laboratori:
-Gjatésia
e -Historik i -Pesha(IMT) - LDL, HDL.
:ere e kl""'f' M méparshém i diabetit  -Tensioni i gjakut Trigliceridet
errni masa pér té - o B
O O W - ' l -Anamneza familjare  -Ekzaminimi - Funksioni i vesh-
parandaluar ose R - Ny
trajtuar diabetin dhe -Gjendja n.utncmnale okulistik kave
nd'ekllr acientin -Aktivitet fizik - Ekzaminimi mikroalbuminuri
1 P ¥ Vlerésimi psikoso- neurologjik kreatining, eGFR
cial - Ekzaminimi i - Tjetér (Elektrolitet,
kembés funksioni i heparit)

* Longitudinal follow-up ex: HbA1C
history

-Spacialist pér kujdesin Parsonat me diabet duhat t& marrin kujdes
& syve pér ekzaminimin shéndetésor nga njé ekip qé mund t& pérfshijg
wigtor & syrit mjeke, infermierg, farmacisté, stomatologs,
-Stomatolog pér profesionisté t& shéndetit mendor dhe, kur

ekzaminim e plote &shta e mundur, dietologé dhe specialisté t&
dentar dhe periodontal ushtrimeve fizike

-Planifikim familjar per .

Referime: graté né moshe

riprodhuese Ind.iwd'et. me diabet duhet t& kujden né ményré
_Specialist i shéndetit aktive pér veten.
. mendoar, nése indikohet
SWISS TPH - Endokrinclog nése Pacienti, familja, mjeku dhe ekipi i kujdesit
&shté DM Tipi 1 shandetésor duhet t& hartojné planin
S”RD?Z'EW ose HbAlc = menaxhimit, i cili parfshin menaxhimin e stilit t&

jetas.




Thank you

Talia.salzmann@swisstph.ch
Digital Health Unit, Swiss TPH
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Intervention Guide O

DEPRESSION | QUICK OVERVIEW

DESCRIPTION

MANAGEMENT

X
v

ASSESSMENT

+

FOLLOW-UP

S FﬁhGAF’
— Intervention Guide O

DEPRESSION | ASSESSMENT @

STEP 1: Assess for depression

Has the person had at least one of the
following core symptoms of depression for
at least 2 weeks?

» Persistent depressed mood

« Markedly diminished interest in or

pleasure from activities




Integrating a CDSS in the care pathway NCD

SYMPOSIUM

Malnutrition
assessment > Nutrition
CDSS device program

=
CDSS device g Laboratory Follow up

Under 5
nurse Referral
CDSS device

Swiss TPH g




Universal Health coverage and CDSS NCD

SYMPOSIUM

FIGURE 1 LAYERS OF UHC ACHIEVEMENT AFFECTED BY HEALTH SYSTEM PERFORMANCE

AFFORDABILITY S

=

QUALITY _ o e e e

HEALTH SYSTEM CHALLENGES
LIMITING UHC FOR TARGET POPULATION

-d

POTENTIAL (]

DEMAND Sl SR A FOR =
9 DIGITAL ;7_1

‘ HEALTH @

| INTERVENTIONS =

SuPPLY _ B
| |

Acco UNTAal LITY _ o

Swiss TPH Source: adapted from Tanahashi, 1978.




Quality of care NCD

SYMPOSIUM

ILLUSTRATIVE HEALTH SYSTEM CHALLENGES
I Poor acherence t I Lack of or inappropriate I Insufficient health

Swiss TPH g




Slide title and custom content

Text for element title

Text for element title

NCD

SYMPOSIUM

Text for element title

- Element of table 1

- Element of table 2
- Element of table 3
- Element of table 4

- Element of table 5

Swiss TPH g

Supporting text for the slide.

- Element of table 1

- Element of table 2
- Element of table 3
- Element of table 4

- Element of table 5

- Element of table 1

- Element of table 2
- Element of table 3
- Element of table 4

- Element of table 5




Swiss TPH

Slide title and custom content

Title 1

Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore
et dolore magna aliqua.

Ut enim ad minim veniam, quis

nostrud exercitation ullamco laboris

nisi ut aliquip ex ea commodo
sequat.

Title 2

Duis aute irure dolor in reprehenderit
in voluptate velit esse cillum dolore
eu fugiat nulla pariatur.

Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.

# NCD

Title 3

Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed do
eiusmod tempor incididunt voluptate
velit esse cillum dolore eu fugiat nulla
pariatur.

Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.



