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Introduction
Soins sub-optimaux, diagnostic mishap

— 44 000 a 98 000 déces /an / USA imputables a
des erreurs médicales

— 3eme 3 géme place des causes de déces



Faire un diagnostic
plus difficile en pédiatrie?

(1) Symptoms reporting

Preverbal children:
- cannot identify, report or describe their symptoms

- are dependent on the knowledge and practices / 3 ™
persons (parents and physician)

Teenagers:
- tend not to report their symptoms spontaneously



Faire un diagnostic
plus difficile en pédiatrie?

(2) Symptoms and signs performance

Preschool children can of ten appear very ill while having
benign conditions.

Frequently have chronic symptoms (e.g., gastroesophageal
reflux) or recurrent polymorphic acute episodes (viral
respiratory or intestinal infections).

This makes warning symptoms (such as f ever, pain, vomiting,
anorexia or dyspnea) of severe diseases less ...



Faire un diagnostic
plus difficile en pédiatrie?

(3) Low level of evidence of diagnosis procedures

because of the dif f iculties inherent in clinical research in
children :

- reluctance of parents and physicians to include them in
prospective studies,

- dif f iculties in perf orming reference tests requiring
invasive diagnostic investigations,

- the limited size of the pediatric market, which
discourages industrial f unding of studies.



Tests dicignostiques

moins vcilidés en pédicitrie ?

Proccilcitonine et pneumopcithie : études interventionelles

Adultes
Christ-Crciin et cil. Am J Respir Crit Ccire Med 2006
Briel et cil. Arch Intern Med 2008
Schuetz et cil. JAMA 2009
Burkhcirdt et cil.  Eur Respir J 2010
Nobre et cil. Am J Respir Crit Ccire Med 2008
Hochreiter et cil. Crit Ccire 2009
Stolz et cil. Eur Respir J 2009
Boucidmci et cil. Lcincet 2010

Pédicitrique
Esposito et cil. Respir Med. 2011



Diagnostic
en pédiatrie vs chez adulte

Question : Trouvez-vous que faire un diagnostic est plus
difficile en pédiatrie g0 en médecine adulte ?

- OUI :bras droit levée

- NON: bras gauche levé

- SANS AVIS: aucun bras levé

- ON TROUVE LA QUESTION NULLE: 2 bras levés



Paradigm
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What if?
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Diagnosis delay(s)
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Who is asking?
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Last but not least
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The agenda

working on diagnosis delays

Severe disease

Delays are long

Relationship between diagnosis delays / outcomes
Determinants of long delays

Parental and medical education programs
Implement them

Reduce diagnosis delays and then improve outcomes
(Reduce lawsuit)
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The devil is in the details
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Délais diagnostiques
qualité du reporting des études en pédiatrie

\‘-‘— _...---...__...--



Qualité du reporting

identification des articles

50 derniers articles en partant de 2011

Search strategy

(((pitfalls[Title] OP, missed[Title]) OP, delay*[Title]) OP, interval*[Title])
AND diagnos* [Title/Abstract] NOT (((((((gene[Title/Abstract] OP,
chromosome|[Title/Abstract]) OP, antenatal[ Title/Abstract]) OP,
review[Publication Type]) OP, Case P,eports [Pub | ication Type]) OP,
editorial [pub | ication type]) OP, comment [pub | ication type]) OP,

letter[ publication type]).

Limite : « child »

Exhaustivite : verification manuelle sur une année
Exclusion: diagnostic anténatal, case report, brief report
Double lecture indépendante + 3 ™ auteur si désaccord

Launay E et al. Arch Dis Child 2014



The devil is in the details
1. Studied population

Key points potentially associated with risks of bias and

variation:

-sub-groups at risk of extreme diagnosis delay

-cases identification

-list of symptoms —> trigger diagnosis procedure
-partial verification bias



Studied population

Sub-groups at risk of extreme diagnosis delay




Studied population

Sub-groups at risk of extreme diagnosis delay




Studied population

Sub-groups at risk of extreme diagnosis delay

Documented Delays in the Diagnosis of

Retinoblastoma

Ann Ophthalmol 1985;17:731-732

Because most families with a positive history of
retinoblastoma are appropriately forewarned of
increased risk and are therefore more keenly aware of
their child’s symptoms, they were considered separate-

ly in all categories.

Positive Negative
Family Family
History History
Parents who referred to local 67 53
MD within 1 wk (%)
Mean time to referral in 5 wks 1T wks
remaining parents
Local MD who referred to 75 54
ophthalmologist within 1
wk (%)
Mean time to referral in 19 wks 19 wks

remaining local MD




Studied population

Sub-groups at risk of extreme diagnosis delay

DELAYED DIAGNOSIS OF
RETINOBLASTOMA

Budl. Soc. helge Opbtalinol., 278, 37-41, 2000

PATIENTS AND
METHODS

Seven children were found to have a bilateral
retinoblastoma, five were diagnosed at presen-
tation, the other two at follow-up. Twenty-six
children had a unilateral retinoblastoma.




Studied population

Sub-groups at risk of extreme diagnosis delay




Studied population

Cases identification

Question :Est-ce que la qualité du reporting est bonne ?

- OUI :bras droit levé

- NON: bras gauche levé

- SANS AVIS: aucun bras leveé

- VOUS AVEZ TRICHE* : 2 bras levés

*impossible de publier dans une aussi prestigieuse revue avec un tel biais




Studied population

Cases identification: population-based

Comment on fait
en pratique ?

Insuffisant ?



Studied population

Cases identification: population-based




Studied population

Cases identification: population-based




Studied population

Cases identification: near population-based




Studied population

List of symptoms —> trigger diagnosis procedure
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Studied population

List of symptoms / partial verif ication bias

Ont-ils pu manquer un diagnostic durant la période d’étude?

Qu’aimeriez-vous savoir sur les pratiques en cours durant la
période d'étude ?




Studied population

List of symptoms /partial verification bias




The devil is in the details
2. Measurement of diagnosis delay

Key points potentially associated with risks of bias and
variation:

-TO (a partir de quand le diagnostique était faisable)
-TX (date exacte du diagnostic)

-Assesors (number, agreement, qualification, blinding)



Measurement of diagnosis delay
TO sometimes easy to def ine

Question :comment définiriez-vous la date de début d'une
maladie de Kawasaki ?

- Début de la conjonctivite :bras droit levé

- Début de I'altération de I'état général :bras gauche leve
- Début de la desquamation :aucun bras levée

- Début de la fievre : 2 bras leves



Measurement of diagnosis delay
TO sometimes easy to def ine




Measurement of diagnosis delay
TO not always easy to def ine

Attention aux
symptomes
"cumulatifs”



Measurement of diagnosis delay
Qualification of assesors




Measurement of diagnosis delay
Agreement between assesors




Measurement of diagnosis delay

Blinded to outcome

To avoid dif f ential
classification bias




Measurement of diagnosis delay
Blinded to outcome

Comment on fait
en pratique ?




Blinded to outcome

anticipate

N° du patient : 6
Année de naissance : 2002
Age : 19 mois

Sexe: F
ATCD : aucun

Vaccination : pentavalent a jour

Histoire de la maladie :

Date et heure

Evénements

Prise en charge

Date non précisée

Contage varicelleux (chez
une soeur)

Le 24/04/03

Apparition de vésicules de
varicelle sans fiévre

Le 25/04 au matin

Fiévre a 40°C avec un état
général conservé

Les parents donnent du
paracétamol et de
libuproféne en alternance
toutes les 4 heures

Le 26/04

Température oscillant entre
37,5°C et 39,5°C sans
autres symptdmes

Poursuite du paracétamol
et de l'ibuproféne

Le 27/04 au matin

Taches bleutées sur la
peau

Appel du médecin de
garde

Le 27/04 vers 10h

Constatation de polypnée
et de tachycardie par le
médecin

Le médecin I'adresse aux
urgences pédiatriques
hospitaliéres

Le 27/04 a 12h10

Arrivée aux urgences par
leurs propres moyens.
Constatation d’'un purpura
diffus nécrotique avec un
pouls a 245/min, une TA
imprenable.

Le 27/04 4 12h15

Administration d’1g de
ceftriaxone (soit 67mg/kg)
et de 200ml de gelofusine
(13ml/kg) sur 20 minutes
puis garde veine,
intubation et ventilation
assistée.

Le 27/04 a 13h22

arrivée en réanimation
pédiatrique




The devil is in the details
3. Corrective plan

Key points potentially associated with risks of bias and

variation:
-Patient delay, doctor delay

-Dealing with confounders while studying determinants
and consequence of delays

-Lead time bias

-Action plan: f easability, sensivity, specificity



Non specif ic determinants of delays
Ex: Ewing sarcoma, France, n = 436

Brasme JF et al. submitted



Non specif ic determinants of delays
Ex: Ewing sarcoma, France, n = 436
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Brasme JF et al. submitted



Non specif ic determinants of delays
Ex: age / pediatric cancer




Non specif ic determinants of delays
Ex: age / pediatric cancer

Age Délai diagnostique des cancers

Type de tumeur



Non specif ic determinants of delays
Ex: Ewing sarcoma, France, n = 436
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Brasme JF et al. submitted



Specif ic determinants of delays
Quantitative analyses




Specif ic determinants of delays
Qualitative analyses of long delay




Outcome (immediate)
and time to diagnosis

N =166



Outcome (survival)
and time to diagnosis

N = 166



The devil is in the details
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Long Time to Diagnosis of Medulloblastoma in Children
Is Not Associated with Decreased Survival or with Worse
Neurological Outcome PLoS ONE 2012 ! Volume 7
Jean-Francois Brasme" :*, Jacques Grill", Francois Doz+ s, Brigitte Lacour6



Outcome (survival)
and time to diagnosis




Outcome
and time to diagnosis




To ad j ust

or not to ad just

* Do not adjust for intermediate factors:

long time to diagnosis

T

——————————— > | decreased survival

metastasis /

ex.: retinoblastoma

the effect of TtD on survival is mediated by a causal intermediate factor:
adjustment would make a real relation with TtD disappear

* Adjust for confounding factors:

long time to diagnosis

____________ > | better survival

\‘ favorable histology ‘/

ex.: medulloblastoma

the lack of adjustment is a potential source of bias since outcome probably
depends on many things besides TtD



Outcome / Delays / Adjustment

Ex: Ewing sarcoma, France, n = 436

grading histo < 10 % * 167 (61%) 99
grading histo>_10 % 86 (31%) 82 0,03 **
volume tumoral < 200 ml * 182(66%) 58

>_200 ml 87 (32%) 79 0,04 **

** En analyse univariée.

Mais apres ajustement sur volume, le délai diagnostique PSI n’est plus significativement
associé au grading (p = 0,30).

grading

Brasme JF et al. submitted



Outcome / Delays / Adjustment

Ex: Ewing sarcoma, France, n = 436

grading histo < 10 % * 167 (61%) 99
grading histo -- 10 % 86 (31%) 82 0,03 **
volume tumoral < 200 ml * 182(66%) 58

.. 200 ml 87 (32%) 79 0,04 **

** En analyse univariée.

Mais apres ajustement sur volume, le délai diagnostique PSI n’est plus significativement
associé au grading (p = 0,30).

Brasme JF et al. submitted



Outcome
Lead time bias

onset (age 60)
LEAD TIME
- .
Screen- Clinically
detected aetected

(age 45) (age 50)



Outcome
Lead time bias

N = 166



Corrective plan
Avoidability of delays




T<-3DS

T<-2DS +
V<-1 DS sur 1a

T<-1,5DS de TC

T<-2DS +
V<-1 DS sur 1a



Corrective plan
Avoidability of delays




Corrective plan
Specificity




Corrective plan
Case-referent appraoch




Corrective plan
Specificity / f easability

50% des 30-32 SA

Solutions ?



Chercher l'erreur
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Corrective plan
Specificity / f easability

Solutions

Des erreurs impossibles avec une culture
(1) méthodologique et (2) de collégialité médicale




Describe how cases were identified 20(40)

List the symptoms allowing the physician to trigger diagnosis procedure (alert symptoms) 35(70)
during the study period

State if all patients with alert symptoms underwent the reference diagnosis procedure 48(96)
Discuss possible recruitment bias 28(70)
Discuss possible undiagnosed cases 43(86)
State the definition used for
TO of illness (symptoms, signs) 27(54)
Tx of diagnosis used in the study 24(48)
Describe
how many assessors evaluated diagnostic delay 40(80)
If evaluations were independent 5(50)
the degree of agreement about diagnostic delay between the different assessors 4(80)
how potential disagreements were resolved 4(80)
Describe the qualification of the assessors who evaluated diagnostic delay 41(82)
State whether the persons who determined diagnostic delays were blinded to the outcome 49(98)
Report for the entire group
Mean/median diagnosis delay 20(40)
Distribution of diagnostic delay 19(38)
Discuss the biasin and the precision of the measurement of delay 29(58)

Launay E et al. submitted



Last but not least
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Délais / Retards / Plaintes

une séquence stressante

Question : Les délais/retards diagnostiques sont-ils une
cause freqguente de plainte en pédiatrie?

- OUI : bras droit leve

- NON: bras gauche levé

- SANS AVIS: aucun bras levé

- RENVOYEZ CE CONFERENCIER CHEZ LUI : 2 bras levés



Délais /Retards /Plaintes

une séquence fréquente




Expertises judiciaires

VS niveau de preuve scientifique




Expertises judiciaires

VS niveau de preuve scientifique




Expertises judiciaires

VS niveau de preuve scientifique




Expertises judiciaires

VS niveau de preuve scientifique

Question : Au Canada et en France, les conclusions des
expertises judiciaires sur les conséquences des délais
diagnostiques (en terme de morbidité ou de mortalité)
sont concordantes avec les données de la littérature dans
quel % de cas ?

- __ 75% :bras droit leve

- _ 50% :bras gauche leve
- _ 33% :aucun bras levé
- _ 25% : 2 bras levés



Expertises judiciaires

VS niveau de preuve scientifique




Expertises judiciaires

VS niveau de preuve scientifique




Expertises judiciaires

VS niveau de preuve scientifique




Expertises judiciaires

VS niveau de preuve scientifique




Déterminants

des plaintes

Leu kem ia: 4

Brain tumors: 14
Neuroblastoma: 3
Non-Hodgkin lymph.: 4

CIHodgkin lymph.: 7
Soft-tissue sarcoma: 4
Renal tu mor: 1

0 Bone tumor: 12

[ ] Dysgerminoma: 3

B Retinoblastoma: 7
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Délais diagnostiques

et souffrance des enfants et des parents




Délais diagnostiques

et souffrance des médecins




Délais diagnostiques

et souffrance des médecins




Délais diagnostiques

et souffrance des médecins




Délais diagnostiques
et souffrance (projet DIASTEM)




Let’s work together?
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Délais diagnostiques
en pediatrie

Frequent caracteéristiques de la population pédiatrique
Stressant conséquences humaines et juridiques

Tres douloureux enfants et parents (+ médecins)
Compligué aétudier déterminants, conséguences
Plan d’action simple "y a qu’a faut qu’on” :inadaptés

Solution (?) :
humilité, prudence et collégialité en clinique et recherche

martin.chalumeau@gmail.com


mailto:martin.chalumeau@gmail.com

Le paradigme

de la médecine génerale de I'enfant
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