Humidification en pédiatrie : un vrai défi
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1. Principes de I"humidification
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Humidite

Humidité absolue
72 Quantité de vapeur d’eau présente dans 1 | de gaz (mg/L)

Humidité relative

72 Rapport entre la quantité de vapeur d’eau présente et la quantité maximale
théorique, la valeur de saturation (%)

2 HR=HA/VSx100

Condensation
? Passage de |'état gazeux a I'état liquide
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ABSOLUTE HUMIDITY

RELATIVE HUMIDITY
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Plotnikow et al, 2018



Relation entre la » valeur de saturation » (absolute humidity) et la température,
La valeur de saturation augmente avec b température - ¢lle est de l'ordre de 17 mgH O/L 320 °C et de 44 mgH, 071 4 37 °C
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Humidification et rechauffement de gaz
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Consequences d'un gaz froid et sec

Altération du systeme muco-ciliaire (couche péri-ciliaire)
Augmentation de |a viscocité des sécrétions bronchiques (risque de bouchon)
Diminution du transport ciliaire . Y

Diminution de |la production de surfactant
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Consequences d'un gaz froid et sec

Augmentation de la perte hydrique et calorique journaliere

Physiologique 300 g/jour 200 Kcal/jour
En ventilation sans humidification 400 g/jour 350 Kcal/jour
En ventilation avec humidificateur chauffant 0 g/jour 0 Kcal/jour
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2. humidification en ventilation spontanée
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REVIEW ’
Is humidified better than non-humidified low-flow oxygen
therapy? A systematic review and meta-analysis
“Eair—
Zunjia Wen%* | Wenting Wang"* | Haiying Zhang®* | Chao Wu? | Jianping Ding® | P!
& 2. . i
Mo Shen © J Adv Nurs. 2017;73:2522-2533. lm-
1. Sécheresse nasale
Nonhumidified oxygen  Humidified oxygen Odds Ratio Odds Ratio
Study or Subgroup Events Total  Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Andres 1997 52 126 32 111 1.73[1.01, 2.98] —
Chen 2012 10 235 8 245 1.32[0.51, 3.40] -
Tian 2012 221 316 211 281 0.77 [0.54, 1.11] —a
Yang T 2015 52 70 46 70 1.51[0.73, 3.12] —1——
Total (95% ClI) 747 707 100.0%  1.21[0.76, 1.93] -
Total events 235 297
Heterogeneity: Tau? = 0.13; Chi® = 7.12, df = 3 (P= 0.07); = 58% 01 oz o5 1 3 £ 10

Test for overall effect: Z = 0.81 (P=0.42)

(@) The forest plot for the incidence of dry nose
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Favours [nonhumidified] Favours [humidified]



REVIEW ag 2
Is humidified better than non-humidified low-flow oxygen
therapy? A systematic review and meta-analysis
“Eair—
Zunjia Wen*%* | Wenting Wang'* | Haiying Zhang®* | Chao Wu? | Jianping Ding® | P!
Malen g‘mzc J Adv Nurs. 2017;73:2522-2533. lm.
2. Epistaxis
Nonhumidified oxygen  Humidified oxygen Odds Ratio Odds Ratio
Study or Subgroup Events Total  Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Andres 1997 22 126 12 111 48.8% 1.75[0.82, 3.71] ——
Chen 2012 1 235 1 245 45%  1.04[0.06, 16.77]
Liu 2015 2 174 1 174 46% 2.01[0.18, 22.39]
Wu 2016 2 90 1 90 45%  2.02[0.18,22.71] o
Yuan 2013 1 256 1 230 49%  0.90[0.06, 14.44] v
Yue 2015 5 224 7 210 32.7% 0.66 [0.21, 2.12] L
Total (95% Cl) 1105 1060 100.0%  1.34[0.77, 2.34] N
Total events 33 23
Heterogeneity: Chi2 = 2.21, df =5 (P = 0.82); 12= 0% 0305 05 ) 1 é 250
Test for overall effect: Z = 1.04 (P=0.30) Favours [nonhumidified] Favours [humidified]

(d) The forest plot for the incidence of nosebleed
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REVIEW ’
Is humidified better than non-humidified low-flow oxygen
therapy? A systematic review and meta-analysis

ik
Zunjia Wen%* | Wenting Wang"* | Haiying Zhang®* | Chao Wu? | Jianping Ding® | = b J

Meifen Shen?( i
- J Adv Nurs. 2017:73:2522-2533. R0

3. Contamination bactérienne des humidificateurs

Nonhumidified oxygen  Humidified oxygen Odds Ratio Odds Ratio
Study or Subgroup Events Total  Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Huang J 2014 1 40 10 40 9.4% 0.08 [0.01, 0.63]
Li 2011 2 130 37 130 12.1% 0.04 [0.01, 0.17]
Li 2015 3 173 95 168 13.3% 0.01[0.00,0.04] — *
Lou 2016 2 101 20 99 12.0% 0.08 [0.02, 0.35] e
Ning 2014 53 201 77 199 15.8% 0.57[0.37,0.87] e
Yang B 2015 41 184 67 201 15.8% 0.57 [0.36, 0.90] =
Yang T 2015 20 70 20 70 15.0% 1.00 [0.48, 2.08] N 2
Zhou 2015 0 50 4 50 6.7% 0.10 [0.01, 1.95]
Total (95% Cl) 049 957 100.0% 0.16 [0.06, 0.43] -
Total events 122 330 .

Heterogeneity: Tau® = 1.58; Chi® = 68.44, df = 7 (P < 0.00001); 1= 90%

Test for overall effect: Z = 3.62 (P = 0.0003) 0,006 0.1 L 10 200

Favours [nonhumidified] Favours [humidified]
(@) The forest plot for bacteria contaminations of humidifier bottles
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REVIEW ag 2
Is humidified better than non-humidified low-flow oxygen
therapy? A systematic review and meta-analysis
“Eair—
Zunjia Wen*%* | Wenting Wang'* | Haiying Zhang®* | Chao Wu? | Jianping Ding® | P!
Mefen g‘mzc J Adv Nurs. 2017;73:2522-2533. lm-
3. Infection respiratoire
Nonhumidified oxygen ~ Humidified oxygen QOdds Ratio QOdds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Huang S 2014 8 507 9 490 25.3% 0.86 [0.33, 2.24] —a—
Yang B 2015 2 184 3 201 8.0% 0.73[0.12, 4.39] -
Yue 2015 3 224 13 210 37.1% 0.21[0.06, 0.73] —l
Zhou 2015 2 50 11 50 29.6% 0.15]0.03, 0.71] -
Total (95% Cl) 965 951 100.0% 0.39[0.21, 0.73] <=
Total events 15 36
Heterogeneity: Chi? = 5.47, df = 3 (P =0.14); 1= 45% F + ; {
Test for overall effect: Z = 2.99 (P = 0.003) 0.01 0.1 1 10 100
Favours [nonhumidified] Favours [humidified]

(e) The forest plot for the incidence of respiratory infection
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Trucs et astuces
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Trucs et astuces
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3. Uhumidification en ventilation mécanique
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Humidification passive = Filtres ECH

Filtres hygroscopiques Filtres hydrophobiques

Mo Quacs Drandivg I

Humidification +++ Humidification +
Pouvoir antibactérien + Pouvoir antibactérien +++
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Humidification passive vs active

Humidité absolue en mg H,0/L

D. Moerman — Réanimation 2022 Lellouche, 2016



Analysis 1.3. Comparison 1 Heat and moisture exchanger (HME)

Cochrane versus heat humidifier (HH) - parallel studies, Outcome 2 Pneumonia.
. lerary study or wubgroup nuE i Ritk Natio Weight Rish Ratia
N N M-, Risedom, 95% €L MM, Randoss, ¥5% ¢
Cochrane Durtabuie of Spaimstic Reviine 1.2.1 Throughout ventilation
Boots 006 1 2131 —— 14.30% LHA0.74,0.81
Branson 199 e 54 —_—t 226% 11023521
Dvar 2002 D W30 —_— SaIn LINOSA LT
Heat and moisture exchangers versus heated humidifiers for Dreyfuss 195 51 W1 _ e 0360.322.34
mechanically ventilated adults and children {Review) Martin 1980 am Ny —— YT 0340008, 49]
Mamish 2001 14121 1N120 — 90 072033137
Gillies D, Tedd DA, Foster JP, Batuwltags BT Bt I Vs o = i 4npe seLn
Subtotsd (088 C1) 2 (30 - Qs 2.04)0.60,2.27|
Total owents: 70 (HME), 79 M)
Hetorogementy: Tae’=0; Chi'=2 88, S=5(F=0 561 1'=0%
Test for oyeral sliect, 10 42P=0.61
112 =48 howrs alter ventilation
Alcoforado 2012 53 ar —_— &5T% 109047252
Boots 1997 [+ e _— A8 0.8400.30,2.29)
Kirton 1987 01% 2/340 - e % 045022052
Noket 106 [IATAY 1547 - 495 0.50.46,1.78|
Lacherads 2005 7185 53154 . 193%% 038063123]
Loreme 2005 2153 w5l —— 220% 25%123518)
Subtotad (05% 1) wi 0 - 16,45 2.9610.64,1.46]
Total events. 104 [HNE|, 106 3H)
Heteropenelty: Tas'=0 14; Chr'=1 164, af=5(P=0.04), =57 06M
Test fof overall effect: 70, 1TiP=0.00)
Total ($5% 1) 13 1ms - 100% 0.9300.73,1.19]
Total events: [78 [HME], 185 51K)
Waturogeneity: Ti's(05; Ot 653, @ LX0P01TL 021 30%
Test for overall sllect I=0.86/P=06T)
Tost for ubigroup ditferences. Ch=0.01, di] (P=0.92}, =0
TomiNE GBI 25§ 2 1 B fem i
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Humidification passive vs active
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Trucs et astuces

Espace mort : 55 mL Espace mort : 15 mL

Poids patient : > 25kg Poids patient : 4 a 25kg
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Trucs et astuces
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Condensation +++
dans les tuyaux
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Trucs et astuces

Aucun controle sur le débit et la température ambiante
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Trucs et astuces
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