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The problem: high childhood mortality . g
and unnecessary antibiotic prescription ~ >WissTPH

Practice guidelines ?
* Quickly outdated O
* Format inappropriate =
‘\o /6 Diagnostic tests Antibiotics given
3 '__I  Not available to 9/10 children

\_/ In-service training/
t“ supervision Rﬂ

* |nsufficient

only 1 child needs 9 children have
antibiotic treatment self-resolving (viral) illness



Antibiotic over-prescription at primary care level ¢ ...1py g

18 month old child

D Fever episode




Antibiotic over-prescription at primary care level ¢ ... 1py g

18 month old child
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» Antibiotic side effects
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 Antibiotic resistance
infrastructure
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Diagnoses reported in febrile children Swiss TPH Q
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Real diagnoses in febrile children




Consequences on patient & health system ¢ ... 1pH g
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How do clinicians make diagnoses? Swiss TPH Q

~ Typical presentation Atypical presentation‘
of a rare disease of a common-disease

2

P > Diagnosis??? &« . (howledge gaps

Emotions that disturb

Studies performed at cognitive logic capacities Vision biased
hospital rather than | towards rare
primary care level and severe

diseases



Computer-based diagnosis Swiss TPH §

The times have passed when a single human mind
could even pretend to know all that might be usetul
in aiding patients.

L.C. Payne, The role of the computer in refining diagnosis, The lancet 1 964
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e-health domains Swiss TPH g

Client education & behaviour change Provider-to-provider communication
communication (BCC) User groups, consultation

e Sensors & point-of-care diagnostics Provider workplanning & scheduling

Registries / vital events tracking Provider training & education

(CDSS)

o Data collection and reporting Human resource management

Electronic health records Supply chain management

Information, protocols, algorithms, checklists

o Eechonic decision support @ Financial transactions & incentives

Swiss TPH g
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e-health domains Swiss TPH g

4%

Interactive electronic
decision trees (IEDT)

Electronic differential
diagnoses generators
(DDX)

Semigran et al, BMJ 2015



First step: Structured review of the literature

| Search

| PubMED

| Embase

infections

OR "Shock, Septic"[Mesh] OR "Status Asthmaticus"[Mesh] OR
"Meningitis"[Mesh:NoExp] OR "Meningitis, Bacterial'[Mesh] OR
"Arthritis, Infectious"[Mesh] OR "Bone Diseases, Infectious"[Mesh] OR
"Cellulitis"[Mesh] OR "Skin Diseases, Bacterial'[Mesh:NoExp] OR "Skin
Diseases, Infectious"[Mesh:NoExp] OR "Ecthyma"[Mesh] OR
"Erysipelas"[Mesh] OR "Staphylococcal Skin Infections"[Mesh] OR "Soft
Tissue Infections"[Mesh] OR "Diarrhea, Infantile"[Mesh] OR
"Dysentery"[Mesh] OR "Urinary Tract Infections"[Mesh] OR

bacteremial[ti
Assessment'[Mesh] OR "Odds Ratio"[Mesh] OR "Sensitivity and
convulsion*[tiab] OR "stiff neck"[tiab] OR meningeal sign*[tiab] OR

infection'/exp OR 'pyonephrosis’/exp OR 'rickettsiosis/exp OR
‘Staphylococcus infection'/exp OR 'Streptococcus infection'/exp OR
‘community acquired infection'/exp OR 'sepsis'/de OR
'bacteremia’/de OR 'septic shock'/de OR 'septicemia'/de OR
'respiratory tract infection'/exp OR 'pneumonia‘/de
'bronchopneumonia’/exp OR 'asthmatic state'/exp OR
'meningitis’/de OR 'bacterial meningitis/exp OR 'Haemophilus
meningitis'/exp OR 'pneumococcal meningitis'/exp OR 'bone
infection'/de OR 'bacterial arthritis'/exp OR 'soft tissue infection'/exp
OR 'cellulitis'/exp OR 'bacterial skin disease'/de 'erysipelas'/de OR
'impetigo'/exp OR 'skin abscess'/exp OR 'staphylococcal skin

exp OR 'urinary tract infection'/exp OR
'urinary tract infection'/exp OR

erial NEXT/1 infection®) OR (serious

e NEXT/1 infection*) OR (invasive

e NEXT/1 malaria) OR (severe

bsis OR meningitis OR pneumonia OR
XT/1 tract NEXT/1 infection*) OR
rickettsia* OR osteomyelitis OR
bacteraemia OR (otitis NEXT/1
pallor/exp OR 'seizure'/de OR 'convulsion'/de
OR abdommal pam'/de OR 'vomiting'/de OR ‘jaundice'/de OR
‘abnormal respiratory sound'/exp OR 'dyspnea'/de OR
'tachypnea'/de OR 'vital sign'/exp OR 'heart rate'/de OR 'breathing
rate'/de OR 'oxygen saturation’/exp OR 'tachycardia’/de OR
'diagnostic accuracy'/de OR 'diagnostic test accuracy study'/de OR
‘classification algorithm'/exp OR 'practice guideline'/de OR
'predictive value'/exp OR 'diagnostic value'/de OR 'diagnostic
accuracy'/de OR 'C reactive protein'/exp OR 'procalcitonin'/exp OR
‘anemia’/de OR ((clinical NEXT/1 sign*) OR (clinical NEXT/1
syndrome™) OR (clinical NEXT/1 variable™) OR (clinical NEXT/1
predictor®) OR (vital NEXT/1 sign*) OR (clinical NEXT/1 feature®)
OR "signs and symptoms" OR (red NEXT/1 flag*) OR (danger
NEXT/1 sign™) OR "abnormal mental status" OR "altered mental
status" OR convulsion® OR "stiff neck” OR (meningeal NEXT/1

"Pyelonephritis"[Mesh:NoExp] OR "Typhoid Fever'[Mesh] OR "Fever of
Unknown Origin"[Mesh] OR bacterial infection*[tiab] OR serious
infection*[tiab] OR severe infection*[tiab] OR invasive infection*[tiab]
OR (death(tial

bronchiolitis[ti

dehydration[ti

urinary tract i 2 ’

rickettsia*[tiab 1 ! 4 a r
("Signs and S

"Abdominal P

"Jaundice"[M4

Sounds"[Mesh:NOEXp VSR

Signs"[Mesh] OR "Tachycardia"[Mesh: NoExp] OR "Dlagnostlc Tests,
Routine"[Mesh] OR "Physical Examination"[Mesh:NoExp] OR
"Diagnosis"[Mesh:NoExp] OR "Clinical Decision-Making"[Mesh] OR
"Medical History Taking"[Mesh:NoExp] OR "Symptom
Specificity"[Mesh:NoExp] OR "Predictive Value of Tests"[Mesh] OR
"ROC Curve"[Mesh] OR "Severity of lliness Index"[Mesh] OR "Decision
Trees"[Mesh] OR "C-Reactive Protein"[Mesh] OR
"Anemia"[Mesh:NoExp] OR clinical sign*[tiab] OR clinical syndrome*
[tiab] OR "syndromic diagnosis"[tiab] OR clinical variable*[tiab] OR
clinical predictor*[tiab] OR vital sign*[tiab] OR clinical feature*[tiab] OR
"signs and symptoms"[tiab] OR red flag*[tiab] OR danger sign*[tiab] OR
"abnormal mental status"[tiab] OR "altered mental status"[tiab] OR
prostration[tiab] OR "chest wall retraction"[tiab] OR "chest
indrawing"[tiab] OR stridor[tiab] OR tachypnealtiab] OR "fast
breathing"[tiab] OR tachypnoealtiab] OR "respiratory rate"[tiab] OR
tachycardia[tiab] OR "fast heart rate"[tiab] OR "capillary refill time"[tiab]
OR vomiting[tiab] OR pallortiab] OR fever[tiab] OR algorithm*[tiab] OR
decision tree*[tiab] OR prediction rule*[tiab] OR imciftiab] OR
"integrated management of childhood illness"[tiab] OR "severe
anemia'[tiab] OR "severe anaemia"[tiab] OR procalcitonin[tiab] OR "C-

sign®) OR prostration OR "chest wall retraction" OR "chest
indrawing" OR stridor OR tachypn*a OR "fast breathing" OR
"respiratory rate" OR tachycardia OR "“fast heart rate” OR "capillary
refill time" OR vomiting OR pallor OR fever OR algorithm* OR
(decision NEXT/1 tree”™) OR (prediction NEXT/1 rule™) OR imci OR
"integrated management of childhood iliness" OR "severe an*emia”
OR procalcitonin OR "C-reactive protein” OR "Urine dipstick” OR
(Urine NEXT/1 leucocyte™) OR (Urine NEXT/1 nitrite*) OR




Second step: studies to measure disease prevalence Swiss TPH g

Typhoid fever
3%

Meningitis
0.2%

Systemic
infection
11%

Acute
respiratory
infection
51%

Upper respiratory
tract infection
36%

Skin or
mucosal
infection —
1%
Urinary tract
infezion Bronchiolitis
59 3%
|
Unknown
3%
Radiologically
confirmed
pneumonia

D’Acremont et al., NEJM 2014
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Third step: analyses to best combine clinical predictors g iss TPH Q

TYPHOID FEVER

Typhoid + 13 (35.1%)

No .
Typhoid + 37 \ 31 Typhoid — 306({31.6%)
_ / N=1005
Typhoid - 968 4[ P
No .
(Misclassification cost: 10 ; Pruned: 0.02) 341 Yes Typhoid + 3 (8.1%)
| 2z Typhoid — 19 (1.9%)
Adenopathy I
No I‘
366 Yes Typhoid + 5 (13.5%)
) 25 Typhoid— 20 (2%)
Abnormal abdo
palp
=2years
389 \;%s Typhod + 6 (16.2%)
Typhoid — 17 (1.7%)
Age
Typhoid + 7 (18.9%)
MNo :
<Iyears 504 Typhoid — 596 (61.5%)
616
Jaundice
Yfas Typhoid + 3 (8.1%)
Typhoid — 10 (1%)
Sensitivity | Specificity LR+ LR-
0.46 0.93 6.57 0.58

De Santis et al. Plos One 2017
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Four step: find new host biomarkers Swiss TPH Q

1.0
— ang3l1
chi3l1
1.8- —crp
—end
i18bpa
1.6 — pct
psel
stie2
1,47 Vwr
| - - -Reference L
121

Erdman Plos One 2015 16



Fifth step: where to insert new POCTs? Swiss TPH Q

Combining CRP and CHI3I1 to diagnose radiological pneumonia

Patients to which test is applied* N= Sensitivity Specificity PPV NPV

Temp. >38°C + cough + fast breathing 155 93% 81% 54%  98%

*excluding patients with a positive malaria test

17



Impact of introducing CRP without clinical guidance Swiss TPH g

Point-of-care C-reactive protein testing to reduce inappropriate
use of antibiotics for non-severe acute respiratory infections in
Vietnamese primary health care: a randomised controlled trial

NgaTT Do, Ngan T D Ta, Ninh T H Tran, Hung M Than, Bich T N Vu, Long B Hoang, H Rogier van Doorn, Dung TV Vu, Jochen WL Cals,
Arjun Chandna, Yoel Lubell, Behzad Nadjm, Guy Thwaites, Marcel Wolbers, Kinh V Nguyen, Heiman F L Wertheim

Lancet Global Health 2016

Control OR (95% Cl) p value

CRP
Children (1-15 years) 0-55(041-075) 0-0001

Table 2: Patients receiving any antibiotics within 14 days of follow-up

e risk difference of —12-$% (95% Cl1-16-6 to -8-6), p<00001

18



Last step: Interactive electronic decision tree

1.0. Date today

DEMOGRAPHICS

1. Demographics

2. Vial signs
1.1, Name of chid 3. Danger signs
4, Symptoms
o 5. Signs
l 6. Diagnoses
7. Specific Indication
W 8, General advice
s 9. Referral status
Foms

|

13. Date of birth

Oun ot =
7.1. Wrong age
A <2 morihs O 280 rorihs [
> e e vy ———»  STOP
Age s candalnd by Dl of \
contunaran - Cate ot can . ko g vsing o st
l J——
1.4. Name of caretaker
Tos b
1.5 Vilage
to weight, or age if no weight available
1.6, Phone number Farsceans EREET]
Viaight age [i7g per dose|ml per dose|nb of 1easp: Toaspoon = )
Tost b 22 MUAC o= [zwwimons g o A=
%3 A" >= 8 orin b cm range 101014.m) T T ] B ==
S L, o= 1o [FZroree b =S yean[ 17 7 [ T 172 waspoe
VITAL SIGNS Nt iy [fFioam _[sutyeas [ (] [Fasoeos
7.2. Low blood sugar prevention
2.1, Weight IF 3.1.4. Child s not abie
child cannot be weighet R 73] Dabiadmion praveston o dhink i Talge” 7.4. Paracetamel indication
1173 Age < mons 233 fulbary lemporature . . mo
—_— §  ‘Ciange 351042%) 6.1, Diagnosis 9.1. Reteral staus av s et 0 1F 2% ATy 10TROTA®. | Gl o st ot ascears
o . e crn bveherkd T ——— st |
— > N e U - > stoP ||
— - [ [T R——— GRS 1 way 0 i and ot braastesdng

[ S —————

[T p—
DANGER SIGNS o B —

g (0grams) 1 8 200 m e ofcoan ke

3.1, Ask for danger signs

The app shouid calculate the nb of mi

10 be given aecoraing to this tabie
[ S——

oreasteod 3.2 Look for danger signs Weight Age ORS mi

B Trachia vermis averyning dto<bhy | 2o<4months 200-450

€ Tre chid hac cormutsicra dusog A Laharg o urcasnaios Elo<i0ky | 4to<t2months 450-800

B Dmcuay erosming fotsaus enes| 1010<12kg | 12months 1o.<2 years | soo-950

i breamng 121019kg | 2iosyears 960-1600

1Bt warn mssagars

E..h. Femr——

[——
e sty are soe e W

 Nore.

The app should caleulate

Adapté par Olga de Santis a partir d’ALMANACH, Clotilde Rambaud et al, Plos One 2013



Tool to allow lay (IT) people to create clinical algorithms g,yiss TPH Q
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T
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Treatment + +
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|
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| iss TPH g
Appropriate software user interface Swiss TP

SWISS
DIGITA!
HEAL -

d'une valeyr totale de

CHF 20°000 -
e Al Fever Traveﬁfﬁlpp #21

o> HackiNg weay i arld =
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Appropriate software user interface S ey Q«

( Signes Signes Signes
E_J Systeme Cutane Systeme Intestinal Systeme Intestii
.- .
|

. j|'

Jaunisse ? Splenomegalie 7 Hepatomegalie ?

22



Second generation algorithm: ePOCT Swiss TPH §

Glucometer

Oximeter Hemoglobinometer

rrrrrrrr

=eeielll Malaria

WMy Uy,

algorlthm

-2 disease

Clinical data probability PCT

Recommendation for treatment and/or admission




Second generation algorithm: ePOCT Swiss TPH g
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Randomized clinical trial of e-POCT Swiss TPH Q

3739 children 2 months to 5 years (9 facilities, Dar es Salaam)

|
e-POCT ALMANACH Routine
‘ )
B B

Follow-up at day 3, 7 and 30

Kristina Keitel et al, Plos Medicine 2017



Impact of e-POCT implementation . g
on antitiiotiapfeseristion Swiss TPH

% of children with clinical failures
% of children prescribed antibiotics

8% 40/0 20/0
100 -

86%
80 -
60 -

Other
10 ® Pneumonia
30% m Severe disease
20 - l 11%
0

routine care IMCI e-POCT
(ALMANACH)
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