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* Solunum Sistemi £ /8

e Bobrekler

Hiperkapni ve Etkileri
Hiperkapni: PaCO, > 45 mm Hg

 Kardiyovaskiler Sistem @R
PAO, de azalma | J & — Kardiyak kontraktilitede A
OksiHb egrisinde saga azalma

kayma — Sempatik stimtlasyon
Diafragma fonksiyonlarinda — Sistemik vaskdler
bozulma resistansin azalmasi
Pulmoner

vazokonstruksiyon _+ Santral Sinir Sistemi
— Serebral vazodllatasyon
— Intrakraniyal basing =

Bikarbonat artmasi
reabsorbsiyonunda artma — Biling bozuklugu




Hiperkapnik Solunum Yetmezligi:
(Hiperkapni ve Asidoz Birlikteligi)
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Acute Respiratory Failure

‘ Hypoxemic Hypercapnic
Pulmonary I Pump 17 Load
edema
Pneumonia + +
Acute lung CNS depression| | COPD
njury Brainstem injury | | Asthma
Atelectasis Spinal cord Cystic
Aspiration injury fibrosis
Pulmonary Neuropathy Bronchi-
contusion ectasis

Neuromuscular
Acute junction
“pneumonitis”

Myopathy
Pulmonary
embolism

Other

Kyphoscoliosis

Keenan SP. et al. Respir Care, 2009
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Hiperkapnik Solunum Yetmezligi

Noromuskuler “Medikal” Hastaliklar
« KOAH
o Siddetli astim
* Motor noron e |leri evre interstisyel
 Noromuskuler kavsak akciger hastaligi

e Solunum kaslari
e OSAS / obezite-
Gogis Duvar hipoventilasyon



Akut Solunum Yetmezliginde NIMV

Etkinlik kaniti Hastahk

Leishing T. et al. AJRCCM, 2003
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KOAH'da Solunum Mekanigi

Normal

COPD

Accessory
Muscles

Reduced Lung and
Chest Wall Recoil

i
s, o

Auto PEEP

Horizontal Ribs

Decreased Zone
of Apposition

Flattened
Diaphragm



KOAH - Hiperkapnik
Solunum Yetmezligi
Patofizyolojisi
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KOAH - Hiperkapnik

b s Bronkospazm
Solunum Yetmeazligi Havayolu mukusy 1

NIMV Havayolu inflamasyonu
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Mekanik Ventilasyonun Amaclari

Pulmoner gaz degisimini duzeltmek

— Hipoksemiyi duzeltmek

— Respiratuar asidozu dizeltmek

Solunum sikintisini azaltmak, dinlendirmek
— Solunum c¢abasina bagli oksijen tuketimini azaltmak

Basing - volum iliskilerini duzeltmek
— Atelektaziyi onlemek ve tedavi etmek

— Kompliyansi duzeltmek

— Akciger hasarinin ilerlemesini onlemek

Akcigerin lyilesmesine olanak saglamak

Tobin MJ. N Engl J Med, 1994



KOAH Alevienmesi - NIMV

NONINVASIVE VENTILATION FOR ACUTE EXACERBATIONS OF CHRONIC OBSTRUCTIVE
PULMONARY DISEASE

Lavrent Brocnarp, M., Joror Manceso, M.D., Marc Wysockr, MDD, Friperie Loraso, MDD,
Crrorcio Cowrn MDD, Avamy Ravss, MDD, GEranp Smaoxsear, MDD, Satvapor Besrro, MDD,
Aressanpro Gasparerro, M.D., Fravcors Lesmame, MDD, Damien [sasey, P, ano Avamy Hawr, MDD

The NEW ENGLAND
JOURNAL of MEDICINE

. . , 100 100
Fransa, Italya ve Ispanya’dan 5
hastane a0 I
P=0.05 an
. . . — F<005  P<005
Hiperkapnik KOAH alevlenmesi £ *"] o 2
olan 85 hasta £ ] =
% P=005 L 40 ':l.:':
SMT karsi SMT + PSV o o o
e —b— PaC, - 20
NIMV P&COZ ve Pa02 anlamli -0 Pa,
Olarak duzeltml§ 0 ElaseI Line 1 Ihr 3 Ihr Ielhr ’

Brochard L. N Engl J Med, 1995
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KOAH Alevlenmesi - NIMV

KOAH + hiperkapnik solunum yetmezligi Nosocomial pneumonia
Standart tedavi vs PSV + standart tedavi 207 p=0.089 -7

15

%

; ] 10
ET Intubation Hospital mortality I

5
0<0.001 40 - 0=0.02 |

Of
n=31 30 - n=12 NIV Control

AU

| 1 Sepsis
20 15 -

10 - |

| O _| |
NIV Control NIV Control NIV Control
Brochard L. N Engl J Med, 1995




KOAH Alevienmesi-NIMV

 Mortaliteyi azaltir-> % 48
— RR=0.52, %95 CI 0.35-0.76

« Entubasyon oranini azaltir-> % 59
— RR=0.41, %95 CI 0.33-0.53

e Hastanede kalma suresini azaltir-> 3.24
gun
— %95 Cl -4.42 - -2.06

Cochrane Database of Systematic Reviews, Issue 3, 2009



KOAH Alevlenmesi-NIMV

Study (Reference) Risk Difference in Hospital Mortality Rate (95% CI)
Severe exacerbations

Bott et al. (9) i

Servillo et al. (11) 1

Brochard et al. (12) ——

Angus et al. (14) i

Avdeev et al. (17) |

Celikel et al. (16} ———

Plant et al. (20) —A—

Confalenieri et al. (18) |

Dikensoy et al. (23) —h—

Total S

Nonsevere exacerbations

Barbé et al, {(158) ——

Keenan et al, (21) —h—

Total ety
Total for all studies *
| | T T
=1,0 =5 0 0.5 1.0
Favors NPPV Favors Control

Keenan SP. Ann Intern Med 2003



KOAH Alevlenmesi-NIMV

Study (Reference) Risk Difference in Rate of Endotracheal Intubation (95% Cl)

Severe exacerbations
Daskalopoulou et al. (10) i
Martin et al. {(19) i
servillo et al. (11) i
Kramer et al, (13) i
Brochard et al, (12) i
Avdeev et al, (17) i
Celikel et al, (16) i
Plant et al, (20) ——
Confaloniert et al, (18) i
Dikensoy et al, (23) ]
Khilnani et al, (22) i

Total o

Monsevere exacerbations
Barbé et al. (15)
Keenan et al. (21)

Total

Total for all studies ....

| [ ' [ [
=10 =i1,5 a 0,5 1.0

Favars NPPV Favors Control

Keenan SP. Ann Intern Med 2003



KOAH Alevienmesi-NIMV

 Komplikasyon oranlarinin azaltir
 Hastanede kalma suresini kisaltir

 Birinci saatte pH, PaCO, ve SS hizla
duzeltir

Lightowler et al., BMJ, 2003



Noninvasive Ventilation for Patients Presenting With
Acute Respiratory Failure: The Randomized Controlled Trials

Sean P Keenan MD FRCPC MSc and Sangeeta Mehta MD FRCPC

Table 1. Randomized Controlled Trials of Noninvasive Ventilation

° KOAH al eVIe n m eS| for Acute Respiratory Failure, by Etiology

(PaCOZ > 45 mm Hg) RCTs ()

Hypoxemic Acute Respiratory Failure

Cardiopulmonary edema Mot coverad in this
review
ALTVARDS 3 NIV
1 CPAP
1 o Severe community-acquired or hospital- 2 NIV
g 17 random Ize ko ntr0||u acquired ])nuuw:tmiul :
Chest trauma I N1V
calisma
Atclectasis 0
Acute on chronic respiratory disease 0

{eg. mterstital Tung discase)

Hypercapnic Acute Respiratory Failure

Chronic obstructive pulmonary discase 17 NIV
o Standart Medikal Ted
a‘n a'r e I a‘ e a'VI Neuromuscular 0
S M T . I S IVI T + N I MV Primary central nervous system 0
( ) I e RCT = randarmized controlled tral

ALl = acule lung

k r I t r I m ARDS = acure re - v dfistress syndrome
I I I I NIV = nonir v ventilation

CPAP = conl ous positive airwiy pressure

Keenan SP. et al. Respir Care, 2009



Table 4. Summary of Evidence on Noninvasive Ventilation for Acute Respiratory Failure

Possibility of

Patient Population Evidence Intubation Benefit Mortality Benefit Harm
Hypoxemic Respiratory Failure
Acute lung injury/ARDS
CPAP 1 RCT Nao Nao Possihle®
NIV 3 RCTs Possible benetit for post- Possible henefit for post- Uncleart
Small lung-resection patients lung-resection patients
subgroups Other patients: insulTicient Onher patients: insulTicient
cvidence evidence
Community-acquired pneumonia
CPAP No RCTs Unclear Unclear Unclear
NIV 2 RCTs Unclear: conflicting study Unelear: conflicting study Unclear
subgroups results results
Chest Trauma
CPAP No RCTs$ Unclear Unclear Unclear
NIV No RCTs® Unclear Unclear Unclear
Hypercapmie Respiratory Failure
COPD
CPAP No R(CTs Unclear Unclear Unclear
NIV 17 RCTs Yes Yes Minimal$
Asthma
CPAP No RCTs Unclear Unclear Unclear
NIV 2 RCTs Unclear Unclear Unclear
Immunocompromised Pulients
CPAP No RCTs Unclear Unclear Unclear
NIV 2 RCTs Probable| Prabable Unclear

* “Possible’” implies some evidence in support.

T “Unelear” implies no evidence in support.

+ The randomized controlled trials (RCTs) in patients with chest trauma (one study with continuous positive sirway pressure [CPAP] one with noninvasive ventilation [INIV]) were not designed to
test either intervention as a means of preventing intubation compared to epidural analgesia alone. Both CPAP and NIV appear to be better than intubating all patients with chest trauma.

& “Minimal™ implies that the evidence docs not suggest harm other than pressure uleers.

|| “Probable” implies supporting evidence but small numbers of trials and patients.

COPD = chronic obstructive pulmonary discase

Keenan SP. et al. Respir Care, 2009



International Consensus Conference :

Non-invasive ventilation in acute respiratory failure.
Int Care Med 2001:27;166-78

« KOAH akut atagi ile gelen ve hizla klinigi
kotulesen hastalarda, gaz degisiminin
duzelmesi, solunum isinin azaltilmasi ve
entubasyon ihtiyacinin azaltilmasi icin NPPV
mutlaka dusunulmeli. [A]

 Hiperkapnik solunum yetmezliklerinde YB ve YB
disi hastalardaki karsilastirma icin RCT'lara

ihtiyac vardir.



GLOBAL STRATEGY FOR THE DIAGNO3IS,
MANAGEMENT, AND PREVENTION OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Noninvasive mechanical ventilation. Noninvasive
intermittent ventilation (NIV) has been studied in several
randomized controlled tnals in acute respiratory failure,
consistently providing positive results with success rates
of 80-85%%*%*%3%_ These studies provide evidence that
NIV improves respiratory acidosis (increases pH, and
decreases PaCO») , decreases respiratory rate, severity of
breathlessness, and length of hospital stay (Evidence A).
More importantly, mortality—or its surrogate, intubation
rate—is reduced by this intervention®-%_ However, NIV
IS not appropriate for all patients, as summarized in
Figure 5.4-8.




KOAH a Bagli Akut Solunum
Yetersizliginde NIMV

- Akut solunum sikintisina isaret eden belirti ve bulgular
(dispne, SS >24, yardimci solunum kasi kullanimi, paradoks solunum)

- Gaz alisverisinde anomali olmasi
(PaCO2 >45 mm Hg, pH <7.35 veya PaO2/FiO2 <200)

- Solunum Arresti

- Tibbi instabilite

- Hava yolu acgikligini koruyamama

- Asirl sekresyon

- Ajitasyon ve uyumsuzluk

- YUz travmasi, yanik, cerrahi, maskenin uymasini engelleyen anatomik
anormallikler

Pauwels et al. Am J Resp Crit Care Med, 2001



NIMV Oncesi Basari Belirtecleri

Genc yas (40 yas uzeri x1.72)

Dusuk APACHE Il skorlari (>35 x1.81)
Daha iyl norolojik durum

Daha az kacak, dislerin intakt olmasi

Hiperkarbi olmasi, ancak ¢cok asiri degil (PaCO,
> 45, < 90)

Asidemi ancak cok asiri degil (pH<7.35 and
>7.10)



NIMV Isleminin Basari Belirtecleri

» |k 2 saat icerisindeki baslangi¢c cevabinin iyi
olmasi
— pH da duzelme
— PaCO, de dusme
— SS da azalma

e Hastanin solunum eforunun ventilator ile
senkron olmasi

o Sekresyon miktarinin az olmasi



NIMV Uygulanmasi

Hastanin ETI gerektirmediginden emin ol

Hastay! uygun bir sekilde gozlenilebilecek yerde tut
(oksimetre-vital bulgu takibi)

Hastayi bilgilendir-motive et

Hasta yataginin basini 45° kaldir
Uygun maskeyi sec¢ (tum ytz maskeS|)
Once maskeyi baglamadan uygula
Iki parmak kurall




Ventilator Basing Ayarlar

 |[PAP ayari
— 8-12 cm H,0

— Dakika ventilasyonu

« EPAP ayari
- 4'5 Cm Hzo
— OKksijenizasyon

e Aradaki fark PS
— 7-16 cm H,0

20 =

10

IPAP = 12

EPAP = 4




Basinclarin Titrasyonu

Hasta-ventilator uyumu (senkronizasyon)
Hasta konforu
Kacak durumu

IPAP titrasyonu

— Tidal volum ve PaCO,

— Ikiser ikiser arttirilarak

— En iyi konfor ve en az dispne hissi
— Asiri IPAP->konforun bozulmasi

EPAP titrasyonu

— Oksijenizasyon

— Birer birer arttirilarak

— Asirt EPAP->Kacak ve intolerans

— EPAP arttirihirken IPAP arttiriilmazsa inspiratuar destek azalir



Diger Ayarlar

 Rise Time
— Hedeflenen basinca ulasma

Zzamani \ / \ /
— Konforu arttirir [

— KOAH da 0.05-0.1 sn gibi hizli
— NOromuskdiler hast. da 0.3-0.5
sn gibi uzun LyJ
« Rampa Zamani

— Ayarlanan IPAP basincina
ulasma zamani

— 5-45 dk
e Backup Solunum Sayisi
— Apne
— 12-24
— Spontan solunumdan az (2/3)

inspirasyon ekspirasyon



Oksiljen

* FIO, oksijen saturationu > % 90 olacak
sekilde

* Blender yok ise maske veya proksimal uca
T-konnektor

 Ciddi hipoksemi var ise O, blenderi olan
ventilator



Monitorizasyon

Hasta konforu ve uyumu

Ventilasyon senkronizasyonu

Peak inspiratuar basin¢g <30 cm H,O

— Kacak

— Hava aspirasyonu

Maskenin uygunlugu/cildin durumu/kacgak

— Ventilatorlerin cogu kacagi kompanze eder

— Cilt tahrigini engellemek i¢in baglar hafifce
gevsetilerek kuguk kacaklara musaade edilebilir



MODE: S/T MODIFY %02
PARAMETERS set 55

205 P (om0 .
EPAP IPAP
set © Rise Time

6 set@.2 sec
CMHZO h] T T | S | T T

Rate 150071 Vol )
1000

set 12 §
12 5007 v
0

BPM

L LN S R |

1 &
Timed Insg 100 Flow cLmin
set3.0

Vr 700 ml MinVent 14 i/min PIP 8 onH0
Ti/Ttot 15 % Pt. Leak 19 i/min Pt. Trig 5 «

i i . Percentage of
Inspiratory Time/ Patient Leak , 18 |
Total Cycle Time Patleélf‘j::fsgered



ASTIM ATAK - NIMV



Astim Atak - NIMV

Karmasik

— Hasta karakteristikleri farkli (Hipoksemik-Hiperkapnik)

— NIMV uygulama yerleri ve ekip farkli (Acil servis —=YBU —
Solunumsal YBU)

NIMV entubasyonu engelliyor mu ?7??
10 dan fazla calisma
Randomize kontrollu calisma az (3 tane)

Deneyim kisitli....



Table 4. Summary of Evidence

Astim Atak - NIMV

on Noninvasive Ventilation for Acute Respiratory Failure

Patient Population

Hypoxemic Respiratory Failure
Acute lung injury/ARDS
CPAP
NIV

Community-acquired pneumonia
CPAP
NIV

Chest Trauma
CPAP
NIV
Hypercapnic Respiratory Faillure
COPD
CPAP
NIV

Asthma
CPAP
NIV

Immunocompromised Patients
CPAP
NIV

“ “Paossible™ implies some evidence in support.

T “Unclear” implies no evidence in support.

Evidence

1 RCT

3 RCTs

Small
subgroups

No RCT
2 RCTs
subgroups

No RCTsi
Mo RCTst

No RCTs
17 RCTs

No RCTs
2 RCTs

No RCTs
2 RCTs

Intubation Beneflit

No

Possible benefit for post-

lung-resection patients

Other pa 2 insufficient
evidence

Unclear

Unclear: conlflicting study

resulis

Unclear

Unclear

Unclear
Yes

Unclear
Unclear

Unclear
Probable||

Mortality Benelit

No

Possible benelit for post-

lung-resection patients

Other patients: insufficient
evidence

Unclear
Unelear: conlhicting study
results

Unclear

Unclear

Unclear

Yes

Unclear
Unclear

Unclear
Probable

Possibility of

Harm

Possible®

Uncleary

Unclear

Unclear

Unclear

Unclear

Unclear
Minimal$§

Unclear
Unclear

Unclear
Unclear

%+ The randomized controlled trials (RCTs) in patients with chest trauma (one study with continuous positive airway pressure [CPAP]. one with noninvasive ventilation [ NIV |} were not designed 1o
test either intervention as a means of preventing intubation compared to epidural analgesia alone. Both CPAP and NIV appear to be better than intubating all patients with chest trauma.

& “"Minim

nplies

COPD = chronic obstructive pulmonary disease

ipporting evidence but small numbers of trials

implies that the evidence does not suggest harm other than pressure ulcers.
and pati

Keenan SP. et al. Respir Care, 2009



Noninvasive Positive Pressure
Ventilation in Status Asthmaticus*

Gianfranco U. Meduri, MD, FCCP; Timothy R. Cook, MD;
Robert E. Turner, RRT; Mark Cohen, MD; and
Kenneth V. Leeper, MD, FCCP

 Meduri ve ark. (1996 yilinda)
« 3 yillik donemde
* 17 hiperkapnik astim ataginda NIMV deneyimi
« Basing ayarlar
— CPAP: 4+2 cm H,O (IPAP: 4)
— PS: 14,545 cm H,O (EPAP: 18)
« Amagc:
— SS'ni 25/dk altina cekmek
e Sonuc:

— Hiperkapnik SY olan astim ataklarinda NIMV dusuk
basinglarda kan gazlarini duzeltmede oldukca eftkili

Meduri GU. et al. Chest, 1996



Astim Atak - NIMV

Parameter* NPPV
No. of episodes 17
Age, yr 3xl1l
Female/male 1077
Recent use of corticosteroids 6
Duration of symptoms, h 94+97
Mean BP, mm Hg 116+23
HR, beats/min 121+17
RR, breaths/min 99+5
Dyspnea score! 4+]
Silent chest on auscultation! 3
Accessory muscle use! 11
pH 725+.07
PaCOy, mm Hg 69t11
Pa0q: Flog J11+154
APACHE II score 14+4
Predicted mortality? 1211
Prior episode of ARF I 8

Comection of hypercarbia’

Duration of MV, h
Sedation during MV!
Complications'

Duration of ICU stay, h
Duration of hospital stay, d

15
1621
2
0
01 =73
St

Meduri GU. et al. Chest, 1996



Astim Atak - NIMV

o PaCO2 ~ o
70+ ~7.4

: 738
% 736

: 7,34
60-] :

] 7.3
55 7.3

: 7,28
. 7,26

:-: A e ' ' P L i bt :-?.24
45 S :

: I T I 722
40- - . ] , 7.2

Baseline <2 hrs 2-6 hrs 6-12 hrs 12-24 hrs

Ficure 1. PaCOyand pH response in NPPV-treated patients. Plus sign indicates p=0.0012; two plus signs,
p<0.001; asterisk, p=0.002.

Meduri GU. et al. Chest, 1996



Astim Atak - NIMV

&+ HR -e— RR
130+ :

: [ 30
1254 [
1203 [

] - 25
115 -

] - 20
105 i
100- 15

95 _
] * I
90- . . . . 10
Baseline <2 hrs 2-6 hrs 6-12 hrs 12-24 hrs

Ficure 2. RR and HR response in NPPV-treated patients. Asterisk(*)=p<0.0001.

Meduri GU. et al. Chest, 1996




A Pilot Prospective, Randomized,

Placebo-Controlled Trial of Bilevel
Positive Airway Pressure in Acute

Asthmatic Attack*

Arie Soroksky, MD; David Stav, MD; and Isaac Shpirer, MD

e PRKC
e Acll servis

30 hasta
— 15->NIMV + Medikal
— 15->Medikal

 NIMV SFT degerlerini
anlamli sekilde
duzeltmis

 NIMV hastaneye
yatma inhtiyacini
azaltmis

Table 1—Demagraphic and Physiologic Paraweters on Hospital Admission®

Parameters BEV Croup Control Crop p Vahue

Patients, No. 15 13
Age, 785 2368 th
emulehmle gender, No. il i
Mean FEV, % predictedt 3127 £ 106k U8 1018 NS
Mean FEV,, |, 13604 16 £ 0.5 NS
Meaiy VG, pnufit'itu” W37+ 1147 A6 1605 NS
Mean FVC. L [ M 205 L =06 NS
Mean PEFR, % predictedf B 11 A1l NS
Dration of attck, AREAN 207 1l NS
Dypasmealsthm, 1 12132 881 1027 £ 633 N
i 4120 0 NS
Puco, m g 359 £ 348 HH L34 NS

), i Hg 28587 B2 A6 NS
Hemoglobin, i, [406+ 247 [441 + 287 NS
Heat rate, beatsmin 1205 + 1921 10935 < (200 NS
Mean B, mm g 013 £ 687 032867 NS
Respinatoy rate, breaths/min =182 B30 NS
Permuatient ise of inhaled comticosteroids} § f NS
Permanent wse o inhale -agonistst 14 13 NS
Vermanent use of sstemic corbcastirolds| ) | NS
Prior episodes of aeute respiratory e} ) 0 S

Soroksky A. et al

. Chest, 2003



FEV, (% of predicted)

80

60
50
40
30

20

Astim Atak - NIMV

—a— BiPAP
~e— Control |

B e B e e

----------------

I TR SRR
-

e e e T

e mm = = g i e i e

T o
d""r-

0 15min 30min  1h 2h 3h 4h

Time

Ficurg 2. Change in FEV, in BPV group (BiPAP) and control group during 4 h.

Soroksky A. et al. Chest, 2003



Original Research

A Prospective Randomized Controlled Trial on the Efficacy
of Noninvasive Ventilation in Severe Acute Asthma

Dheeraj Gupta MD DM, Alok Nath MD DM, Ritesh Agarwal MD DM,
and Digamber Behera MD

Patients With Severe Acute Asthma

e En az bir yildir astim

+ Judged by the attending physician as having an asthma attack
{acute respiratory distress with wheeze and inability to complete one

o S S > 30 sentence in one breath)

+ Respiratory rate = 30 breath/min
+ Heart rate = 100 beats/min

Y N a b IZ > 1 OO * Pulse oximetry saturation < 92% (or Pap, < 60 mm Hg)
Y H i po kse m i k Exclusion Criteria Exclusion Criteria

« Smoking history > 10 years + Inability to protect airway
. . * Chronic obstructive pulmonary (excessive secretions or

disease stuporous patient)

i 53 § Id d etl I aStI m ata k + Need for immediate = Abnormalities precluding proper
endotracheal intubation fit of the interface

h aStaS I * Hypotension (defined as (uncooperative patient, facial

systolic blood pressure < 90 anatomical abnormality)
mm Hg) or cardiac arrhthmia + Pulmonary infiltrates suggesting

— 25 S MT » Pregnancy pulmonary edema pneumonia,

active tuberculosis or its sequelae

— 28 SMT + NIMV

e Ortalama basinglar /\
— EPAP:5cm H,0 o e
— IPAP: 12 cm H,0O

Gupta D. et al. Respir Care, 2010



A Prospective Randomized Controlled Trial on the Efficacy

of Noninvasive Ventilation in Severe Acute Asthma

Table 1.  Baseline Characteristics

Standard Medical Treatment NIV All Subjects p

(n = 25) (n = 28) (n = 53)

Age (mean = SD y) 416 £ 125 46.2 + 16.2 44.1 = 14.6 26
Female (n. %) 20 (80) 22 (78.6) 42 (79.2) 91
Body mass index (mean = SD kg/m?) 243 43 XY 33 23.6 3.8 L)
Duration of asthma (median and IQR y) 6(4-10) 10 (3.5-20) 8 (4-15) 03
Duration of exacerbation (mean = SD d) 32222 34222 FFE22 91
Respiratory rate (median and QR breaths/min) 38 (32-42) 36 (32-40) 36 (32-41) .60
Heart rate (mean = SD beats/min) 1171 £ 1379 120.7 = 12.8 119 = 133 .58
Systolic blood pressure (median and IQR mm Hg) 140 (126-165) 130 (124.5-140) 130 (126-150) 09
Diastolic blood pressure (median and IQR mm Hg) 90 (80-98) 84 (80-90) 86 (80-90) .26
Pulsus paradoxus (mean = SD mm Hg) 218 £ 11.] 196:£ 53 2R 33
FEV, (mean = SD L) 0.56 = 0.3 048 = 0.2 0.51:=03 25
FEV, (mean = SD % predicted) 244 * 123 21.6 £ 10.3 229+ 113 .67
pH (mean = SD) 743 = 0.04 7.42 = 0.06 7.43 = 0.05 70
P.o./Fio, (mean = SD mm Hg) 298 = 63 281 = 65 289 + 64 33
P.co, (mean = SD mm Hg) 35.1 =838 379 36.1 =83 41
“Number of GINA criteria (median and IQR) 8 (71-9) 8 (8-9) 8 (71-9) o4

* The Global Initiative for Asthma (GINA) criteria are: breathlessness at rest, can speak only in short sentences, respiratory rate > 30 breaths/min, use of accessory muscles of respiration, loud

wheeze, heart rate > 120 beats/minute, pulsus paradoxus > 25 mm Hg, peak expiratory flow < 60% of predicted or < 100 L/min, Py, < 60 mm Hg.

IQR = interquartile range
FEV; = forced expiratory volume in the first second
Fio, = fraction of inspired oxygen

Gupta D. et al. Respir Care, 2010



A Prospective Randomized Controlled Trial on the Efficacy
of Noninvasive Ventilation in Severe Acute Asthma

OBJECTIVE: Evaluate the efficacy of NIV in severe acute asthma. METHODS: Patients with
severe acute asthma were randomized to receive either standard medical therapy or NIV in addition
to medical therapy. The primary outcomes were improvement in forced expiratory volume in the
first second (FEV ), intensive care unit (ICU) stay, and hospital stay. The secondary outcomes were
rate of improvement in respiratory rate, blood pH, ratio of P, to fraction of inspired oxygen
(Fio.): P, requirement for inhaled medications, and failure of primary therapy. RESULTS:
Fifty-three patients with severe acute asthma (42 females and 11 males, mean + SD age 44 + 13 y,
FEV, < 30% of predicted) were randomized to NIV (n = 28) or standard medical therapy (n = 25).
The baseline variables were similar in the 2 groups except for the mean duration of asthma, which
was shorter in the standard-medical-therapy group. The median inspiratory and expiratory airway
pressures applied were 12 cm H,0 and 5 em H,0, respectively. There was a significant improve-
ment in respiratory rate, FEV,, and P, /F;, (but not pH or P, ) in both the groups, but no
significant difference between the 2 groups. The number of patients who had a = 50% improvement
in FEV at 1,2, and 4 hours was nonsignificantly greater in the NIV arm. ICU and hospital stay was
significantly shorter in the NIV group. The mean dose of inhaled bronchodilator was significantly
less in the NIV group. There were 4 instances of standard-medical-therapy failure, and all those
patients improved with NIV. Two patients in the NIV arm required invasive ventilation, There was
no mortality in either of the arms. CONCLUSION: In patients with severe acute asthma, the
addition of NIV to standard medical therapy probably accelerates the improvement in lung func-
tion, decreases the inhaled bronchodilator requirement, and shortens the 1CU and hospital stay,
but a larger study is required to settle this issue. (Clinicaltrials.gov registration NCT00510991.) Key

ASTIM ATAKTA NIMV:

e Solunum
fonksiyonlarindaki
lyilesmeyi hizlandirir

 |nhale bronkodilator
ihtiyacini azaltir

e YBU ve Hastanede
yatis surelerini
Kisaltir

Gupta D. et al. Respir Care, 2010



A Prospective Randomized Controlled Trial on the Efficacy
of Noninvasive Ventilation in Severe Acute Asthma

Table 3, Outcomes

Standard Medical Therapy NIV p
(n = 25) (n=28)
Primary Outcomes
= 50% improvement in FEV, over baseline (n, %)
Atlh 11 (44) 10(36) 62
At2h 12 (48) 15 (54) 0
16 (64) 24(86) 08
24 (18-36) 10 (8-20) 01
54 48-72) 38 (24-48) 0
Secondary Outcomes
Time 1o disappearapeg of gecessory muscle use (mean = SD h) Bt LT 23t 14 06
use of inhaled salbutamol (mean = SD mg 428+ 104 2145 008
se of inhaled ipratropium (mean = SD Te£22 52228 07
Failure of primary therapy (n, %) 4(16) 2(7) 33

FEV| = forced expiratory volume in the first second
IQR = interguartile range

Gupta D. et al.
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- ) The Cochrane Collaboration - Baz! ilging ve dmit veric
/4] Working togetherto provide the best evidence for health care sonuclar var
— Hastane yatisini azaltir

— Solunum sayisini duzeltir

— Solunum fonksiyonlarini
lyilestirir

Non-invasive positive pressure ventilation for treatment of
respiratory failure due to severe acute exacerbations of asthma

Ram FSF, Wellington SR, Rowe BH, WedZzicha JA Published Online: October 7, 2009

Non-invasive positive pressure ventilation (NPPV) enhances breathing in acute respiratory conditions
by resting fatigued breathing muscles. It has the advantage that it can be applied intermittently for ° An Ca k AStI m d d N I MV

short periods, which may be sufficient to reverse the breathing problems experienced by patients
during severe acute asthma. This review was undertaken to determine the effectiveness of NPPV in u yg u Ia masi h a I a
patients with severe acute asthma. Only one trial could be included in the review; however, ta rt| $ m al ...

compared to usual medical care alone NPPV reduced hospitalisations, increased the number of
patients discharged from the emergency department, and improved respiratory rate and lung function

measurements. The application of NPPV in patients suf-fering from status asthmaticus, despite some
promising preliminary resuiturther studies are needed to determine the ° Ye n | R CT’ Iara | htlya(; var

role of NPPV in the management of severe acute asthma.

Cochrane Database of Systematic Reviews, Issue 4, 2009



Diger Akut Hiperkapnik
Durumlar - NIMV



Bronsektazi - NIMV

* Bronsektazi akut atagina bagl
respiratuvar asidozu (pH<7.35) olan
hastalarda NIMV denenebilir, fakat
sekresyonlarin fazlaligi etkinligini
azaltabilir. Rutin olarak kullaniimamali. [C]

BTS rehberi

Thorax 2002;57:192-211



lleri Evre Interstisyel Akciger
Hastaligl - NIMV

» |PF akut alevlenmesi sirasinda gelisen
solunum yetmezliginde NIMV kullanimi ile
lgili birkac veri mevcut

Al-Hameed FM ve ark. Can Respir J, 2004
Saydain G ve ark. AJRCCM, 2001
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INTERNAL@MEDICINE

[1 ORIGINAL ARTICLE [

Noninvasive Ventilation in Acute Exacerbation
of Idiopathic Pulmonary Fibrosis

Toshiki Yokoyama', Yasuhiro Kondoh”, Hiroyuki Taniguchi®, Kensuke Kataoka’,
Keisuke Kato®, Osamu Nishiyama®, Tomoki Kimura®, Ryuichi Hasegawa® and Keishi Kubo'

(Inter Med 49: 1509-1514. 2010)
(DOI: 10.216Y9/internalmedicine.49.3222)
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Abstract

Background and Objective The outcome of acute exacerbation of idiopathic pulmonary fibrosis (AE-IPF)
is usually very poor, and it has been suggested that mechanical ventilation does not benefit AE-IPF patients.
Noninvasive ventilation (NIV) has attracted attention as a means to avoid intubation in acute respiratory fail-
ure, including acute respiratory distress syndrome (ARDS). This study describes the outcome of patients with
AE-IPF who were treated with NIV.

Methods Patients included in the study were those who fulfilled the criteria for AE-IPF during the periods
between April 1998 and June 2004 at Tosei General Hospital, and in whom NIV was introduced. Clinical
data were obtained retrospectively from patient records.

Results This study included 11 patients. The initial NIV settings were continuous positive airway pressure
(CPAP) mode in 6 patients (mean 10.1%2.5 ¢mH0) and Spontaneous/Timed mode i 5 (mean mspiratory
positive airway pressure/expiratory positive airway pressure; 15.0£3.3/10.2£29 ¢cmH,0). Five patients
avoided intubation and survived more than 3 months after AE-IPE. Six patients who failed NIV died within 3
months. In these 6 patients, 4 required intubation. The other 2 patients, who refused endotrachial intubation,
died without intubation. Median survival time and 3-month survivals after acute exacerbation were 30 days,
and 45.5%, respectively.

Conclusion Considering extremely poor prognosis of AE-IPF, our findings suggest that NIV is a viable op-

NIV time

Total 11 cases

6.9+3.7days

NIV time
28%2.8days

Non-

[ 0ases

ntubation

Intubation
4 cases

tion for the respiratory management in AE-IPF, and should be studied in a large, well-controlled trial.

Key words: ARDS, interstitial lung disease. idiopathic pulmonary fibrosis, ventilation. acute exacerbation of
diopathic pulmonary fibrosis

Survival
b 0ases

IPPV time
123£12.7days

\{

Death
2 0ases

Death
4 cases
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Table 3. Respiratory Management for AE-IPF

All cases Survivors Non-survivors
n=11 n=> n=6 p-value
Total duration of NIV (days)

5.4+3.8 8.4+2.9 2.8+2.1 NS
mode (CPAP / ST mode)

6/5 3/2 3/3 NS
CPAP (cmH20) 10.0£2.5 8.0+0.0 12.0+£2.0 NS
ST  TPAP (emH20) 15.0£3.3 14.0+£2.8 15.7+4.0 NS

EPAP (cmH20) 10.2+£2.91 9.0+1.4 11.0+£3.6 NS

Duration from introduction of NIV to start of steroid therapy (days)

22412 2.2+1.6 2.3+0.8 NS



Obezite Hipoventilasyon Sendromu
(OHS) - NIMV

e Tanim
— BMI > 30 kg/m?
— Uyanikken PaCO, > 45 mm Hg

— Hiperkapninin baska bir nedene bagli
olmamasi



Obezite Hipoventilasyon Sendromu
(OHS) - NIMV

Hospitalize edilen hastalarda OHS 100

Dahili bélimlere yatan 4332 hasta 80

2 60
277 (%6) hasta siddetli obez BMI >  §
35 kg/m?) g

o 407
OHS prevalansi siddetli obez ;

hastalarda % 31 20-

— OHS olanlarda PaCO,: 52 + 7 mm Hg

— Basit obezitesi olanlarda PaCO,: 37 +
6 mm Hg

35-39 40-44 4549 250

2
BMI > 50 kg/m? olanlarda OHS Body Mass Index (kg/m°)

prevalansi % 48 Koyu barlar OHS,
Acik barlar basit obezite

Nowbar et al., Am J Med 2004
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Non-invasive Ventilation in Acute Hypercapnic Respiratory Failure due to Obesity-Hypoventilation
Syndrome and COPD.

Carrillo A, Ferrer M, Gonzalez-Diaz G, Lopez-Martinez A, Llamas N, Alcazar M, Capilla L, Torres A

ICU, Hospital Morales Meseguer, Murcia, Spain.

Abstract

BACKGROUND: Non-invasive ventilation (NIV) is widely used in episodes of acute hypercapnic respiratory failure (AHRF) in chronic obstructive
pulmonary disease (COPD) patients. However, there is no evidence on the efficacy of NIV during similar episodes in obesity-hypoventilation syndrome
(OHS). We therefore compared the efficacy of NIV in episodes of AHRF due to OHS and COPD.

METHODS: We prospectively assessed 716 consecutive patients (173 with OHS and 543 with COPD) with AHRF (arterial pH <7.35 and PaCO2 >45

mmHg) treated with a similar protocol of NIV. We defined successful NIV as avoidance of intubation and ICU survival at least 24 hours in the ward.
Hospital survivors were followed for 1 year to assess hospital readmission and survival.

RESULTS: Both groups had similar (mean+SD) baseline respiratory acidosis (arterial pH, 7.22+0.08; PaC02, 86421 mmHg). Patients with OHS were
older (74+11 vs. 71£10 years, p<0.001), were more frequently female (134, 77% vs. 66, 12%, p<0.001), had less late NIV failure (12, 7% vs. 67, 13%,
p=0.037), lower hospital mortality (10, 6% vs. 96, 18%, p<0.001) and higher one-year survival (odds-ratio 1.83, 95% confidence interval 1.24-2.69,
p=0.002). However, survival adjusted for confounders (adjusted odds-ratio 1.41, 95% confidence interval 0.70-2.83, p=0.34), NIV failure (11, 6% vs. 59,
11%, p=0.11), length of stay and hospital readmission were similar in both groups. Among COPD patients, obesity was associated with less late NIV
failure and hospital readmission.

CONCLUSION: Patients with OHS can be treated with NIV during an episode of AHRF with similar efficacy and better outcomes than COPD patients.

e Akut hiperkapik respiratuar asidozlu 716 hasta
— 173 OHS
— 743 KOAH
 OHS hastlarinda KOAH hastalarina gore
— Daha az ge¢ NIMV basarisizligi %7 vs %13 (p=0.037)
— Daha duguk hastane mortalitesi %6 vs %18 (p<0.001)
— Biryillik takipteki survey daha yuksek OR 1.83 (%95 CI 1.24-2.69)
— Hastanede kalma suresi ve 1 yillik takip doneminde tekrar hastaneye yatma oranlari benzer

« SONUC: OHS hastalarinin AHSY ataklari KOAH hastalarindakine benzer etkinlikte
ve daha iyi sonuclarla NIMV ile tedavi edilebilir
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Noromuskuler Hastaliklar -
Hiperkapnik Solunum Yetmezligi

Muskuler Hastaliklar
— Muskuler Distrofiler

e Duchenne muskiuler distrofisi

— Myotonic Distrofi
— Polimiyozit/dermatomiyozit

Noromuskuler Kavsak Hastaliklari
— Myastenia gravis - Lambert Eaton Send.

— QOrganofosfat zehirlenmesi

Motor NOron Hastaliklari

— Amyotrofik lateral skleroz (ALS)
— Guillain-Barre sendromu

— Poliomyelit
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Noromuskuler Hastaliklar -
Hiperkapnik Solunum Yetmezligi

« NIMV HANGI MOD?
— Genellikle onerilen BIPAP-ST modu
— Oto-BIPAP
— Adaptive Servo Ventilation (ASV)

— AVAPS (ST)



Noromuskuler Hastaliklar -
Hiperkapnik Solunum Yetmezligi

 NIMV AYARLARI NASIL YAPILMALIDIR?
— Genellikle ampirik olarak semptomlara gore

— Ilk dnce akut ddonem semptomlari
» Dispne
» GOQus kafesinin ekspansiyonu
e Yardimci solunum kasi kullanimi

— Hasta NIMV'ye alistik¢a;
« Sabah bas agrisi
o Gunduz agirn uykululuk hali
« Halsizligi gidermeye yonelik ayarlar yapilir



Noromuskuler Hastaliklar -
Hiperkapnik Solunum Yetmezligi

Daha yuksek basinglarla daha iyi sonuclar elde
edilememis

EPAP eger altta yatan OSAS yoksa dusuk
ayarlanabilir (4-5 cm H,0)

IPAP ¢ok yuksek ayarlanirsa (12-18 cm H,0)
— Kacak

— Uyumsuzluk

— Gastrik distansiyon
— Santral apneler

Backup rate (ST mod): 12-16/dk

— Santral apneler veya efektif olmayan solunum
cabalar icin



Noromuskuler Hastaliklar -

Hiperkapnik Solunum Yetmezligi
 NIMV basarisi icin:

— Inspiratuar kaslar
NIMV ile

desteklenirken

— Ekspiratuar kaslar
mekanik oksuruk
cihazlari ile
desteklenmelidir
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