V

LYKFfFG&YN GS
u ventilovanych nemocnych

Pavel Dostal

Klinika anesteziologie, resuscitace a intenzivni mediciny

''YVAGSNI AGE YIENI201F [S1lnait ¥
Fakultni nemocnice Hradec Kralové




LYKFfFS6YN GSNIF LIAS
¢ Aplikace farmak do dychacich cest
c/ Nt SY NBALIANIGYN aeéeau:

¢ Cilem vzdaleny organ
ALYKEFEEFGSYN | L¥edaddl OS | ySal




LY KFTf I Gy-pMetddyJ A1 I OS

¢ Evaporace

¢ Nebulizace

¢ MDI

¢ DPI

¢ Uspontd @Sy uAf dzZ2NONOK Yy

2LIUAYYH T YNY | Llangdsadz | LI

ccalOH > LIZ2RI Y febitizacd] e LInjA
ccalOH x> LINfA abL

Dhand w® AaLYKFIflGA2Y ¢KSNILR ¢gA0GK a5L YR 5NEBE t26RSNJ I
October 2005YV0l50, No 10.
| Saax 5 SG f o 4! DdzA RS (2 ' SNrpaz2f 5SSt AOSNE 5S5S9A0S




o o] o
£ o a
o o o o

DEPOSITION FRACTION
o
g
o

+StAl12ad0 6tai

0

¢ >10ul dsta, hrdlo ass MEOIAN  erers
c510ul gadl | O RéeOKIFON O
¢ < 5ul dolni cesty dychaci, alveoly

¢ <0,5ul exhalovany




Ventilator-Related

« Ventilation mode

+ Tidal volume

» Respiratory rate

+ Duty cycle

» Inspiratory waveform

« Density of inhaled gas

« Breath-triggering mechanism

» Endotracheal tube size
» Humidity of inhaled gas

Device-Related - MDI

* Type of spacer or adapter
+ Position of spacer in circuit
« Timing of MD{ actuation

* Type of MDI

Device-Related - Nebulizer

» Type of nebulizer

» Fill volume

= (Gas flow

» Cycling: inspiration vs continuous
= Duration of nebulization

« Position in the circuit

Drug-Related

» Dose

* Formulation

+ Aerosol particle size

» Targeted site for deiivery
» Duration of action

r

N
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- Severity of airway obstruction

» Mechanism of airway obstruction

» Presence of dynamic hyperinflation
« Patient-ventilator synchrony

REsriraTORY CARE @ JUNE 2004 VoL 49 No 6
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Srovnani

Jet nebulizers with corrugated tubing

Breath-actuated & Breath-enhanced
jet nebulizers

Ultrasonic nebulizers

Mesh nebulizers

Table 1. Advantages and disadvantages of different types of nebulizers

- Cheap
« Easy to use

- Effective in delivering drugs that can
not be delivered with pMDIs and DPls

« Drug delivery only during inhalation
« Easy to use

- Less medication wasted

- More efficient than JNs with tubing

« Easy to use
- More efficient than jet nebulizers

- Fast, quiet, portable

- Self-contained power source

- Optimize particle size for specific drugs
- More efficient than other nebulizers

« Easy to use

JMs: Jet nebulizers; pMDIs: pressurized meterad-doss inhalers

- Inefncient
« Difficult to clean
« Meed compressed

gas and additional tubing

» Need sufficient flow to trigger drug delivery

- Takes longer to deliver drug
«» Not ventilator-enabled

= More expensive

+ Large residual volume
« Inability to aerosolize viscous solutions
- Degradation of heat-sensitive materials

= More expensive

+ Cleaning can be difficult

- Medication dosage must be adjusted in
transition from JNs

» Not compatible with viscous liquids or
those that crystallize on drying

EBurasian J Pulmonol 2014; 16: 1-7
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Nebulizace

Review order, identify patient, and assess need for bronchodilator
Suction endotracheal tube and airway secretions

) b =

Place drug in nebulizer to fill volume of 4-6 mL

s

Place nebulizer in the inspiratory line 46 cm from the patient
Y -piece

N

. Tumn off flow-by or continuous flow during nebulizer operation

6. Remove HME from circuit. Do not disconnect humidifier

7. Set gas flow to nebulizer at 6-8 L/min

a. Use a ventilator if it meets the nebulizer flow requirements and
cycles on inspiration, or

b. Use continuous flow from an external source

8. Adjust ventilator volume limit or pressure limit to compensate for
flow added by nebulizer

9. Tap nebulizer periodically until nebulizer begins to sputter

10. Remove nebulizer from circuit, rinse with sterile water, and run
dry; store in safe place

11. Reconnect humidifier or HME, return ventilator settings and
alarms to previous values

12. Monitor patient for adverse response

) Current Opinion in Critical Care 2007, 13:27-38
13. Assess outcome and document findings
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MDI

. Review order, 1dentify patient, and assess need for bronchodilator
. Suction endotracheal tube and airway secretions
. Shake MDI and warm to hand temperature

. Place MDI 1n spacer chamber adapter in ventilator circuit

. Remove HME. Do not disconnect humidifier

. Coordinate MDI actuation with beginning of mspiration
. Wait at least 15 s between actuations: administer total dose

. Monitor for adverse response
. Reconnect HME

10. Document clinical outcome

Current Opinion in Critical Care 2007, 13:27-38



Evaluation of Aerosol Generator Devices at 3 Locations in
Humidified and Non-humidified Circuits During Adult
Mechanical Ventilation

Arzu Ari PhD RRT PT CPFT. Hasan Areabi MSc RRT. and James B Fink PhD RRT FAARC
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Evaluation of Aerosol Generator Devices at 3 Locations in
Humidified and Non-humidified Circuits During Adult
Mechanical Ventilation

Arzu Ari PhD RRT PT CPFT. Hasan Areabi MSc RRT. and James B Fink PhD RRT FAARC
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&% Kimberly-Clark TECHNICAL BULLETIN

Aerosol Deposition Using Closed Suction System with MDI Port

Table 1- Bronchodilator Albuterol, label claim 120 pg"

Nominal Dose
TRACH CARE** with MDI" 2.4%

MDI, RT angle port™® 9%
MDI + Spacer” 11%
Nebulizer** 12%
ppI’ 13%

TRACH CARE** - 72 With MDI

.halyardhealth.in/media/67079/technical%20bulletin_aerosol%20deposition%20using%20closed%20suction
m%20with%20mdi%20port,%6202010.pdf



Am Rev Respir Dis. 1993 Dec;148(6 Pt 1):1567-70.

Metered-dose inhaler versus nebulized albuterol in mechanically ventilated patients.
Manthous CA", Hall JB, Schmidi GA, Wood LD.

+ Author information

Abstract

In nonintubated patients, beta 2-agonist bronchodilators are equally effective when delivered by metered-dose inhalers (MDI) or nebulizers
(NEB). The delivery of these drugs by MDI to intubated, mechanically ventilated patients has become a widespread practice. To compare the
efficacy of the two delivery systems and establish optimal dosing, we prospectively randomized 10 mechanically ventilated patients, with
increased airways resistance, to receive albuterol by either MDI or nebulizer in incrementally higher doses. After a 4-hr washout, patients
were crossed-over to receive the drug by the alternative route of administration. Albuterol delivered by NEB to a total dose of 2.5 mg reduced
the inspiratory flow-resistive pressure (peak-pause airway pressures) from 21.5 +/- 5.7 to 17.6 +/- 5.4 cm H20 (p < 0.01). Nebulized albuterol
at cumulative doses of 7.5 mg led to further reductions in & of 10 patients (p = 0.1), but led to toxic side effects in 4 of them; in the remaining
6 patients toxicity occurred at a cumulative dose of 15.0 mg. By contrast, albuterol in cumulative doses reaching 100 puffs (9 mg) from an
MDI administered into an endotracheal tube adapter did not significantly reduce resistive pressures, and produced no toxicity. We conclude
that nebulized albuteral provides objective physiologic improvement, while albuterol administered by WMDT through an endofracheal tube
adapter has no effect in mechanically ventilated patients with airflow obstruction. Nebulizer treatments can and should be fitrated to higher-
than-conventional doses, using toxic side-effects and physiologic response to guide therapy.
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Fig. 2. Heat-and-moisture exchangers (HMEs) designed for aero-
sol delivery during mechanical ventilation. A: CircuVent HME/hy-
groscopic condenser humidifier bypass with an HME, couriesy
Hudson RCI. B: Humid-Flo HME, courtesy Hudson RCI. C: AirLife
bypass HME, courtesy CareFusion.
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