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SUMMARY

BACKGROUND The incidence of Chronic Obstructive Pulmonary
Disease is increasing every year, increasing the economic burden
on the healthcare system. High frequency chest wall oscillation
device is another airway clearance technique that according to
several studies has a positive benefit in the respiratory symptoms
experienced in cystic fibrosis and bronchiectasis patients. METHODS
Literature search in the Cochrane library, PubMed, Medline, PEDro
SPORTDiscus, AMED, and CINAHL with the following keywords:
physiotherapy, exercise, rehab, HFCWO, high frequency chest wall
oscillation, positive pressure, COPD, Chronic obstructive pulmonary
disease. RESULTS Four studies met the inclusion criteria. Overall,
the studies showed positive results for the use of HFCWO in COPD
patients of varying stages and acuteness. Only one study reported
adverse effects. CONCLUSIONS HFCWO could be potentially added
to the treatment of patients with COPD, however future studies need
to be done using HFCWO in patients with COPD.

Pneumon 2018, 31(4):229-236.

INTRODUCTION
Aim of the study:

The aim of this review is to describe the current and available evidence
for the use of High Frequency Chest Wall Oscillation in patients with Chronic
Obstructive Pulmonary Disease.

Background:

(0PD:

Chronic Obstructive Pulmonary Disease (COPD) is defined by the Global
Initiative for Chronic Obstructive Lung Disease (GOLD) as a“common, pre-
ventable and treatable disease that is characterized by persistent respira-
tory symptoms and airflow limitation that is due to airway and/or alveolar
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abnormalities usually caused by significant exposure to
noxious particles or gases. The chronic airflow limitation
that is characteristic of COPD is caused by a mixture of
small airways disease (e.g., obstructive bronchiolitis)
and parenchymal destruction (emphysema), the rela-
tive contributions of which vary from person to person”
(GOLD 2017").

The main cause of COPD is smoking; by inhaling the
smoke and thus all the toxins, chronic lung inflammation
occurs as these harmful particles become trapped in the
alveoli (Kaul 20073). Chronic inflammation then causes
structural changes (dysfunction and the loss of cilia in
combination with the enlargement of the mucus-secreting
glands), narrowing of the small airways and damage of
the lung parenchyma. These result to loss of lung volume,
reduction in the lung elastic recoil and increase the risk
of lung collapse during expiration. In addition, COPD
patients experience airflow limitation and recurrent chest
infections (GOLD 2017, Kaul 20072, West 2008)°.

The most common symptoms these patients experi-
ence include dyspnoea, chronic cough and excessive
mucus production (WHO 2018%).

Large epidemiological studies have estimated the
incidence of COPD cases to be 384 millionin 2010 (global
prevalence of 11.7%), with an annual mortality of ap-
proximately 3 million deaths. It is believed that there is
going to be an increase in the prevalence of COPD over
the next 30 years with a mortality approaching 4.5 mil-
lion annually. This is thought to be due to the increase in
smoking in the developing countries and the increase in
the aging population in the developed countries (GOLD
2017, WHO 2018%). The World Health Organisation (WHO)
predicts that by 2030 COPD will become the third leading
cause of death worldwide (WHO 2018%).

In addition to the social burden, COPD has significant
economic consequences. According to GOLD' (2017) the
cost for COPD is approximately 38.6 billion Euros in the Eu-
ropean Union (56% of the total cost of respiratory disease),
with COPD exacerbations accounting for the biggest part
of that cost. Furthermore, not all healthcare systems offer
long-standing care services for these patients, especially
as the disease progresses. Thus, it might lead to at least 2
people taking early retirement (the individual with COPD
and their carer- who will have to look after them). This
has an economic and social impact as it reduces both
the family income and the human capital (GOLD 2017").

HFCWO:

Hight frequency chest wall oscillation (HFCWO) device
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is an airway clearance technique that was firstly used by
’King et al in 1983 on dogs. Currently, it is used in the
mobilisation of secretions in patients with cystic fibrosis,
bronchiectasis and neuromuscular disorders. It entails
that the user wears an inflatable (pneumatic) vest over
their thorax which is connected to an air pulse genera-
tor. The generator sends rapid pulses of air (5-20 times/
second) to the vest, causing it to inflate and deflate and
putting pressure on the chest walls. The changes in the
pressure result in oscillatory chest wall compressions, of
high velocity and low amplitude, which loosen the mu-
cus from the airway lining and move phlegm proximally
to be removed by coughing or suctioning (Goktalay et
al 20138, Farag and EL-Syed 20187, Mahajan et al 20118).

Further advantages of HFCWO include its use in more
severe cases when the patient is unable to use a hand-
held device well. Also, once the carer is trained, there is
limited need for a professional healthcare provider to
be present at every use, This allows the patients to stay
athome, increasing patient autonomy and reducing the
need of hospital admissions and healthcare costs (Farag
and EL-Syed 20187, Chakravorty, Chahal and Austin 2011°).

Typically, treatment lasts for 20 to 30 minutes with
the patient stopping every 5 minutes to cough out any
phlegm if needed. Initially the HFCWO device is set at a low
pressure and frequency settings which are then gradually
increased to the recommended values according to the
patient’s tolerance. This is called the “tuning procedure”
with an optimum oscillating frequency recommended
between 13-15Hz (Farag and EL-Syed 20187, Mahajan et
al 20118, Chakravorty, Chahal and Austin 2011°, Goktalay
etal 20139).

Indications, contraindications and potential adverse
effects of HFCWO (UTMB Respiratory Care Services 2018')
can be found in Table 1.

Current Evidence:

Below, the current evidence is presented which is
scarce and controversial. It mostly includes posters and
studies with a mixed population sample (i.e. patients with
COPD and asthma).

Krishman et al' (2009) and Mahajan et al® (2011)
compared active and sham HFCWO in 52 COPD and
asthma patients, respectively. Although, both showed
a high patient adherence, comfort, perceived benefit,
satisfaction, change in predicted percentage of Forced
expiratory volume in 1 second (FEV;% predicted) and
sputum volume, only the dyspnoea score was significantly
improved in HFCWO group at the end of the studies.
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TABLE 1: Indications, Contraindications and Potential Adverse Effects of HFCWO device.

Use of HFCWO device

Indications

Contraindications

Potential Adverse effects

1. Difficulty with phlegm clearance

2. Expectorated secretions production
>25-30ml/day

3. Retained secretions (in an artificial airway)

4. Atelectasis caused by secretions plugging

5. Diagnosis of a lung disease 5. Hemoptysis

6. Empyema

1. Unstable head and/or neck injury

2. Active haemorrhage with
hemodynamic instability

3. Temporary pace maker

4. Acute pulmonary emboli

1. Decreased Oxygenation (Increased
ventilation drive and heart rate)

2. Bronchospam (Wheezing and
dyspnoea)

3. Pulmonary Hemorrhage (Frank
Hemoptysis and dyspnoea)

7. Untreated pneumothorax

8. Fractured ribs

Diette et al'? (2007) compared active and sham HF-
CWO therapy in 50 COPD patients. They showed that
after 12 weeks the active group had a lower rate of acute
exacerbations and lower phlegm production compared
to the sham group. Also, coughing up phlegm was more
likely to become easier in the active group and the quality
of life improved in both groups without any significant
differences. In contrast with the other two studies, self-
adherence was lower in the active group.

When intrapulmonary percussive ventilation (IPV)
was compared to HFCWO and control in 60 severe COPD
patients, the results showed a significant improvementin
the tests for dyspnoea, quality of life assessment, pulmo-
nary function tests and Arterial Blood Gases (ABGs) in the
active groups compared to the control. With in-between
group comparison results favouring the IPV technique.
(Russo et al™2014)

InWaycker et al’s'* (2012) retrospective pre/post cohort
study, they looked at 1000 non-cystic fibrosis bronchi-
ectasis and COPD patients. The results from the COPD
patients only, using HFCWO, demonstrated a 40% reduc-
tion in the mean number of all-cause hospitalisation and
a significant reduction in the physician office visits and
emergency department visits.

Kachel et al'* (2005) favour the long-term (90 days) use
of HFCWO in 94 moderate-to severe COPD patients, who
were trained to use the HFCWO at home. Improvements
were seen in symptoms such as dyspnoea, 6-min wak-
ing distance (which was clinically significant) and in the
role-physical domain in the quality of life questionnaire.

Lastly, Chakravorty et al'® (2011) showed that 16 COPD
patients with acute exacerbations improved in terms of
lung function, exercise capacity and health-related quality
of life scores when discharged home using the HFCWO
vest compared with conventional treatment.

Sievert and Beaner’s'” (2017) study analysed the cost-
effectiveness of using HFCWO (SmartVest) in 59 non-CF
bronchiectasis patients and they found statistically sig-
nificant results when compared to standard care (control).
There was a 58% reduction in cost due to less antibiotic
use, a 63% reduction in Accident &Emergency cost due
to less attendances and a 60% reduction in hospitaliza-
tion cost due to less admissions. Overall, the analysis of
SmartVest use, showed an annual savings of $3,045 per
patient per year (Sievert and Beaner 2017).

Reasoning:

COPD puts a heavy load to the healthcare sector
every year. In view of the above evidence supporting
patient benefit and cost-effectiveness, it might be use-
ful for physicians to consider the use of HFCWO for their
COPD patients.

METHODS AND RESULTS

A comprehensive literature search was done in the
Cochrane library, PubMed, Medline, PEDro SPORTDiscus,
AMED, and CINAHL with the following keywords: physio-
therapy, exercise, rehab, HFCWO, high frequency chest wall
oscillation, positive pressure, COPD, Chronic obstructive
pulmonary disease. The titles of the articles obtained were
then screened to ensure relevance. The articles whose
titles lacked clarity had their abstract checked. Studies
evaluated to be inappropriate to the study by their titles
or abstracts were discarded. The full-text versions of the
potential articles were retrieved and checked according
to the criteria for this review. Studies that failed to meet
the criteria were also discarded (Figure 1).

The inclusion and exclusion criteria can be found in
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From databases searches = 84 articles

J

After evaluation of titles and abstracts,
removal of duplicates= 26 articles

¢

After evaluation against the inclusion
and exclusion criteria = 4 articles

FIGURE 1. lllustrates the number articles found and the reasons
for their dismissal.

Table 2 and a summary of the eligible articles can be
found in Table 3.

Quality assessment

The quality assessment of the retrieved studies was
performed using the PEDro scale for bias. This scale has
10 questions and according to Maher et al'® (2003) itis a
reliable and accurate grading system.

DISCUSSION

The aim of this paper is to present the relevant lit-
erature and current evidence for the potential use of
HFCWO device with COPD patients. In terms of study
quality, the four studies included have different sample
sizes, outcome measures and comparison groups and
their subjects had different stage/acuteness of COPD. As
a consequence, a metanalysis was not appropriate due
to the heterogeneity of these studies.

Farag and EL-Syed’ (2018) found that both HFCWO and
flutter groups have a positive effect on the spirometric

TABLE 2. Inclusion and exclusion Criteria of this review.
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indices, oxygenation parameters and COPD Assessment
Test (CAT) scores in acute exacerbation COPD patients
compared to the control group. Both techniques had a
good tolerance but no statistically important differences
were found between them. It was suggested that this
improvement could be potentially from the effect the
techniques have on airway clearance. HFCWO produce im-
provements in gas mixing and homogenisation of alveolar
ventilation for previously closed or under ventilated lung
units. Flutter enhances movement of secretions from the
peripheral to the central airways, improving lung function
and oxygenation. As a consequence, it increases oxygen
delivery to the tissues which further enhances metabolic
activity and thus improving the symptoms. More adverse
effects were detected in the flutter group. This was at-
tributed to the flutter being a semi-invasive technique
requiring forced expiration which rises the intrathoracic
pressure, potentially causing internal damage.

Nicolini et al'® (2018) suggested that the greater im-
provement in the IPV group (compared to the HFCWO) in
their outcome measures could be due to IPV resolving the
obstruction on the small bronchial airways, improving the
alveolar ventilation and reducing lung hyperinflation. This
further reduced the respiratory workload and improved
the patients’symptomes. Also, the changes in the sputum
cellularity for both groups (but greater in IPV group),
could be due to both techniques having a modulation
effect on the inflammatory cells and thus reducing the
C-Reactive Protein value (CRP). High CRP indicates an
infection which might lead to another exacerbation of
COPD and potentially another hospitalisation. The major
limitations of this study were its short duration and the
absence of sham treatment group to reduce bias on the
subjective elements of the outcome measures.

Chakravorty, Chahal and Austin® (2011) used a cross-
over study design in order for the subjects to act as their
own control and thus reduce the inter-subject variability.
The authors suggest that it is possible that some of the

Inclusion Criteria

Exclusion Criteria

People diagnosed with Chronic Obstructive Pulmonary Disease

with any degree of severity and state of condition
Adults

Use of High Frequency Chest Wall Oscillation device
Studies written in English or Greek

Randomised Control Trials

People diagnosed with pathologies other than Chronic
Obstructive Pulmonary Disease

Children
Studies written in other languages

Animals




233

PNEUMON Number 4, Vol. 31, October - December 2018

‘dnoib OMD4H

pue Ad| 1o} syuedidinied ay1 Aq passaidxe

sem A31jiqeidadde jo buryuel Jejiwis
*(50°0>d) dnoib

OMD4H 03 pasedwod nod |iydosnau
ul Juswanoldwi ue pamoys dnoib Ad|

*dnoJb |043u0d 3y3 01 pasedwod UNod

abeydo.ioew pue a14o0ydwiA| ‘lydosnau

pue Junod |92 |30 Ul Juswianoidwii
pamoys dnoib OMD4H pue Ad|
"(10°0>d) dIW pue dIW ‘021d ‘(+0°0>d)
%AU+ AY '(£0°0>d) %D7L+D7L Ul
juawanosdwi Juedyiubis pey dnotb Ad)
*dnoub |o1u00 By} 0}

Ayjigeydande

pasedwod (Hd pue z0ded ?0ed ‘dIn dIn pouad Apnis judned
‘'0D1A "%ITL/AY ‘Nd 1L "% A34 /'A34 ay1 1s0d ypam | pue junos
‘A4 ‘D) suoleulwexa |ed1bojolewaey 21d ¥99Mm-| paienjens |192 wnindg (lewdsoy ad0oD 319A3s
pue siskjeue poojq [elid)Ie 5153} 2Jam syuedpiyied suoljeuIwexd painiwpe ji yum syuaned
uonduny Areuownd ul Juswanoidwi EYEEI |ed1bojolewseH uoIsSn|oxa) Ul UOIIR|IIUSA
pamoys dnoib OMI4H pue Adl Z sem pouad Apnis siskjeue seb D anIssnoiad
's,dnoib OpMD4H 03 pasedwod Kep e ad1my pooiq [euay g'€/:dib  juaneding Kieuow|ndenui
(20'0>d) 1yD pue (100'0>d) 5509 Ul ‘sInuiW O passe| bunsay uonduny  OMD4H -¢ abeig SA UOIE[1950 [[eMm
suoneqJadexa  J91ealb sem juswanoidwi s,dnoib Ad) uoIssas OMI4H Yoe3 Kleuow|nd 8L adod 1s9yd Aduanbayy
adod Jo Adesayy *dnoub |011u0d 33 03 pasedwod |y pue Kep e 231m3 dnoib OpMO4H 1Y) :dib Ad] 219A3s A19A 0} -ybiy ay3 jo
Alojedidsasur $SO9 DYWI Ul Juswanosdwi Juedyiubis ‘SINUIW G| pajse| dnoib Adl $SO9 67/ :dib 219A3S 9|qRIS (8107) B 10 SSOUDAIIIRYD
sabueyd oN pamoys sdnoib OMD4H pue Adl LL/8 uoIssas Adl yoe3 dnoib [0U0D DY PIIPOW  [013U0D (8T:S€) €9 V IUOJODIN pue A1ajes
siskidowaey
Juedubis
"110JW0DSIP 153D (50'0<d) s1o1owesed |je ul sdnoib pouad
|e19]s0[Ndsnw J91IN]4 pue OMD4H Usamiaq punoy Apnis syPam ¥ Jo
‘JIOJWODSIPIROIY}  SeM SDUIIRYIP JUedIUBIS [BD13SIIR)S ON [e103 e y)m abieydsip
:dnoib OMD4H sdnoib |e ul E0DH 3s0d snupuod pue
'ybnod pue zpded ‘Hd “s434 ‘|INg Ul PAAIRSQO uolssiwpe jeudsoy
Jo wisAxoled a1am sadUIRYIP JURdIIUBIS [BI1ISIIR)S ON Jo | Aep wouy
pue adoduAs ‘Ajuo sdnoib 1enn|4 SaINUIW O€-0T 40}
‘siskydowaey pue OMD4H ut Apuediyiubis pasnpai 399M J9d SUOISSIS € 95easIp
JuedIUBIS DJ19M S3103S |y pue JYWIN Xdpul 3409 paAIadai syuedidipied Kreuownd
‘1IOJWOodSIP I1S3YD  IIyMm ‘Ajpuediiubis papualxe sem | N9 (ENDENE] (Mun a1ed 9A1IDNIISqO
|e13]sonasnw Bunnp souelsip bupjiem ‘Apuediubis Jeinbas uo diape SAISU}U| 0} dluodyd jo
‘Hojwodsip  paseasdap eaoudsAp paniadiad Jo [9As] pue pajedipul ji paniwpe ji uoleqIadexs
1e01y} *sdnoub ||e ul (50'0>d) panoidwi uabAxo ‘sp1o.ajs |eso 0t9:dib uoISn|IXa) d1nde Ul DINSP
‘SaIAnaouRW Ajpuesiubis a1am (920eS “0kd) /paleyul ‘sonoiqiue xapur3aod OMD4H piem uo 191IN}§ SNSIDA
Kiorendxe siv12wesed uoneusabAxo sjiym ‘Ajuo ‘s101e|1pOYdU0Iq) 1Y) 609:dib  pasiendsoH (8107) 921A9p UONL||12SO
padioj wiopad  sdnoub 4a1inj4 pue OMD4H Ul paroidwl uofieqtadexa amde dnoib OMI4H sisleue seb  Jann|4 adodjo W paAs-13 [lem 1sayd
01 Ayjigeut Ajpuesyiubis a1am (%IA4/'A34 ‘%N Jojsuonedipaw  dnoib ssann|4 poojq [eusly £'€9:dib uoneqiadexy pue  Aouanbaiy ybiy
:dnoub uaninj4  ‘9iA34) S9d1pul dLIdW0IIdS BYI JO SO LL/9 pey sdnoib ||y dnoib joiuo) Apwoids  jonuod  (z€9/)80L  SLbeleq 159/ JO ANjN
3101g sdnoib pasn aby (4:N) (91ePp)
S RETIEET N sjnsay o0.4qid ABojopoyiay uosuedwod sawodnQ  uedly azis sjdwes s/ioyny apIL
‘€319vl



PNEUMON Number 4, Vol. 31, October - December 2018

234

(skep £

99 03 sdnoib yioq uj uopeINp ueIpPIW)
dnoib om} sy} usamiaq uonezijeydsoy
JO suoneINp 3y} Ul PAAISYO UM
(£25'0=d) soouaiayip Juediiubis oN

‘g Aep

013uljeseq wolj (wel | :z dnoub ‘wgy/:|
dnoib) 3591 bupyjem w9 pue (96 :z dnoib
‘05¢:1 dnoib) A3 Ul PIAISSQO DIM
sabueyd uedliubis 1sow Y3 I9ASMOH
Kep ,5

pue € ay11e g pue | dnoib usamiaq
si912weied seb poojq [elid1ie pue xapul
3304 ‘1593 bupjjem wg ‘ajeds esoudsAp
DY “*A34 Ut (50°0 <d) sadualayip
JuedIubIs A|[BJ13S11RIS OU SIaM dISY |
(dueoyiubis you sem

SDUBJBYIP Y1 ey} pamoys suostiedwod
dnoib-om]) 'z dnoib uj panosdwi
Ajpuesyubis a1am Aayy 1lansmoy | dnoib

‘Kep

e sawl} € ‘saynuiw

07 104 OMD4H snid
(anoqe) Adesayy
uoI1egJIeX3 |BJIPaW
pasipiepuels sy}

pey dnoib OMD4H
suol1eqJadexs 4dod
Jo sasned buikuapun
Aue jo ased uj Adesayy
paanio-Abojoyied
‘uol129)ul [elIa1deq
Jo subis Jo ased ul
Adesayjoiqiue pue
plo.a3s |esaualed
Kep/By/bwi | 13]eyul
s1bJsuljoyd-13ue pue
Joje|ipoypuoiq q

sisk|eue saseb
poojg [eLsMY
uoneinp
uonesijendsoH
Kypeded asioiaxg
(3591 Bunjjem
S9INUIWY pue
9|eds esoudsAp
[I12UN0d YdJeasal
[B3IPI Saljipow

Apms
pul|g-buls
pa|jou0d
paziwopuel
VY 9seasip
Kreuownd
SA11DNIISO
dluolyd Jo

U120Dd pue |eds |12UN0d YdJeasal Bunoe-uoys ‘Adesayy ‘A3 ‘Xapul uoleqadexs suolieqJadexs
PalpOW 3y} Ul paAIasqo a1am sabueyd uabAxo pajjo11u0d) ssew Apog) uonddyuI EIVIETEIN
uedIUbIS ON :JusWISsasse Aep G ad0D Jo uoneqladexd Xapul 3409 d1nde yym uo yedwi Aue
‘panoidwi Ajzuedyiubis asam ¢Qds DA11I94UI 3Y} 40} 10OMD4H  @Jleuuonssand pasijendsoy aney Adesayy
pue 204 ‘1531 bupjjem saanujwg "“A34 Adeiayy |esauab :zdnoipy saseasiq abeig UO[3e[|12S0 ||eMm
‘Xapul 3049 ul Juswaoidwi Juedyiubis pey sdno.b ylog [013U0d Kiojelidsay sieak adod (£107) |1 353yd Aduanbauy
pauodalsuoN  pamoys dnob ylog :quswissasse Aep ,€  L1/Z  uoneinp Apnis skep g ;L dnoin  s2b1030) Jules 90'59 (L:6%) 05 1 Aejepjon -ybiy seoqg
19Jeyul
9oueljdwod payodal poob yum dJ1b1suljoydiue
p31eI3[0} |[9M SeM 321AP OMD4H dYL Huride ‘ploIa1sod1110d
‘dnoib |euonusAuod pajeyul
3y} Ul S3102S DYDS dY3 JO uoisudwip Aue ‘Joje[ipoyduoiq
u1 Juawanoldwi Juediyiubis Ajesnsiels Buryde-buo| ;papnpul
ON "dnoib OMD4H 3y3 ut Ajuo (8200=d) suonedIpajy
uolsuswip woidwAs ay3 ul Juswaroidwi (wninds
juediIubIS PAIMOYS $2103S DYDS Jo duese3pd ybnod
(£0°0=d) dnoib OMD4H pue 3512193 Je[nbal WN[OA
u1 syuanied ul dureuuonsanb pariodai-jas UO 3JIAPE ‘uolIedIPaW wninds 19\ uonJd3sIadAy
woldwAs-dA1) Y3 Ul 31035 |B10) UBSW DY} paquasaid) swibal Andwouds SNdONW Yyum
uj JuswiaAoidwi Juediiubis e sem ausy L JuswWiabeuew qdod doueljdwod syuaned asessip
*dnoib OAD4H Ul uodNPaI B SPIRMO) UMO JI9Y) PaMo||0} pue Ayjigeis|o1 Kteuow|nd
puaJl e paMoYs Inq d|gelien A|jenpiAlpul dnoib [euonuaruod 1udned aus Apnis dAIIdNIISO
paulewsl uoiel03d3dxa wnindg Kep 1ad (211euuonsanb ay11noqge 31UoIyd Ul
adod 'sdnoib yjoq Joj uediubisuou 9JIM] SAINUIW 0T 10} payiodal-yjas pue uoljewoyul uole|[12so
Jo suopeqadexs paulewsi (110°L -3s0d “7 £6'0-24d :dnoib paise| uoissas OMD4H dnoi6  aseuuonsanb d|qejiereloN  (L10Z) D [lem 1sayd
padojanap Asyp |eUOIIURAUOD T £0°| -3sod “1 0" L-aud "S99M ¢ Aq pamoj|o} Jusawiealy Kiojelidsay Aad0D 349A3s ‘uisny pue  Adusnbaiy-ybiy
seno doip :dnoib OMD4H) ‘A4 -sanjea Ainawoids pouad In0-ysem  |eUOIIUSAUOD) sab1oan 019)eIRPON M eyeyd’|  jo1dedwiayy
syuedpipied g dyipueaiods PedwIDYOSAYL LI/ SHPIM Z yum syeam dnosb OMD4H 1S) TODYH sleak |/ (8:z2) 0sAuonenyey)  jo Apnisiojd y
310dg sdnoib pasn aby (4:) (o1ep)
$129)J0 9pIs synsay 04qid ABojopoyiay uosiedwo) sawodlnQ  uesly azis 3jdwes s/ioyiny L

(penunuod) '€ 319VL



PNEUMON Number 4, Vol. 31, October - December 2018

improvement in the HFCWO group could be attributed
to the placebo effect as both groups had positive results.
The mucus production was variable in the study, as was
the range of Force Expiratory Volume in one second (FEV;).
In the participants, however, the results show a positive
reduction trend in mucus production in the HFCWO
phase compared to the conventional phase. According to
the authors, this could be explained by a decrease in the
sputum production and the subjects having an efficient
mucus clearance. Another explanation could be due to
subjects swallowing the phlegm.

Goktalay et al® (2013) found an improvement in the
Partial Pressure of Carbon Dioxide (P.CO-) and the Medi-
cal Research Council (MRC) scale for dyspnoea in the
HFCWO group. This could be due to its effect on remov-
ing excess mucus and mucus plugs from the peripheral
airways, thus improving the gas exchange and the feeling
of dyspnoea. These small changes could be attributed
to the small sample size, the relatively short duration (5
days) and the single blinded methodology, increasing
bias in their results.

Quality of studies

The quality of the studies was average to moderate.
Only Farag and Syed's’ (2018) study failed to randomly
allocate their subjects, increasing bias as it reduced the
comparability of the groups in terms of intervention and
reduced the similarities at baseline between the two
groups. Furthermore, only Nicolini et al’s™ (2018) study
concealed allocation of the subjects, minimising the al-
location bias of the researcher allocating subjects in order
to favour a particular group. Also, Goktalay et al® (2013)
was the only study that blinded the assessors.

Blinding subjects and therapists is difficult as the
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techniques used in the studies require special equipment.
However, having independent assessors would prevent
the researchers from influencing the findings by altering
the subjects’ evaluations or encouraging the subjects in
one group to do better. Lastly, all studies showed point
estimates and variability.

Future Studies

Furthermore, they need to assess the implementa-
tion of HFCWO at home, in intensive care unit, its use by
the cancer and at earlier stages of COPD. Future studies
comparing HFCWO to control or other techniques need to
have a larger sample size, longer implementation period,
use a sham group and include inflammatory markers as
outcome measures. Furthermore, they need to assess the
implementation of HFCWO at home, its use by the carer
and at earlier stages of COPD.

CONCLUSION:

To conclude, more randomised-controlled trials need
to be done comparing HFCWO technique with a larger
sample size and a longer trial duration. Overall, HFCWO
has positive effects on subjective and objective outcome
measures for patients with COPD of varying severity and
acuteness. The positive results from the studies included
agree with the results from the other studies mentioned
above. Only one study mentions adverse effects (mostly
haemoptysis). Therefore, physicians might want to con-
sider HFCWO as another tool they can use in patients with
COPD, in conjunction with pharmacological treatment.
This could potentially facilitate early discharge, better
self-management of symptoms, improve the quality of
life and lastly reduce the healthcare costs.

NEPINHWH

A&l1oAbéynon NG EPAapHOYNG TAAAVTWOEWYV LYPNARG cUXVOTNTAG 0TO OWwPaKiKo KAwRO
oe acOeveic pe Xpovia Anmo@paktikni NMveupovonadsia

Mapiva E. KAwvn', AAé€loc KAwvng?, KAeopévng Mnevidng?

'QuolonepamnevTpla BSc, MSc, Maykumplog Xuvdeopog Kapkivormabwy kat Oidwy, Asukwaoia, Kimpog
“The Royal Wolverhampton NHS Trust, Wolverhampton, WV10 0QP, Hvwuévo BaoiAelo,
3Mveupovoldyog, DuuaTiordyog, latpikog Asitoupyog 1ng taéng,
leviko Noookopeio Asukwaoiag kat levikd Noookopeio Adpvakag, Kompog

loTopiké H ouxvotnta gupdvions e xpoviag amoppaktikig mveupovondBeiag avédvetal kaBe xpovo,
avédvovtag tnv otkovouikr emBdpuvon Tou ouoTtriuatog vyeiag. H ouokeun Taddviwong tolywuatog uyn-
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¢ ouxvotntag (HFCWO) eivai pia texvikr EkkaBapiong Twv agpaywywv mou OUUQWVA UE APKETEG UEAETEC
€xel OeTIKO OPEAOC OTA CUUTTTWUATA TOU AVATTVEUOTIKOU OUOTAUATOG 1ToU u@avi{ovtal 0TouG aoBeveic
UE KUOTIKY ivwon kat Bpoyyektaoiec. MéBodog Eyive avalritnon os emtd Baoeic SeSouévwy Ue QPKETEG
Aé€eic-kAeibia. AmoteAéouara Téooepic UEAETEC TAnpoUoav Ta Kpitrpla évtaéne. ZUVOAIKA, o1 UEAETEG
£6a€av Oetikd amoteAéouata yia tn xprion tov HFCWO o€ aoBeveic ue XAl ue Sdiapopetikd otddio kai
oéutnta. Mdévo uia uerétn avépepe avemOUUNTEG eVEpyelEC yia Tn ouokeury HFCWO. Zvumepaouara >u-
umepaouatikd, o HFCWO Ba umopouoe va nipootebei otn Bepancsia tov XAl, and touc yiatpouc. Evdei-
Kvutat va yivouv UEANOVTIKEG UEAETEC, e TN xprion Tou HFCWO ue acBeveic ue XAl ueyaAitepnc Sidpkelag.

lMveduwv 2017, 30(4):229-236.

Né€eic - kKAsibia: XA, HFCWO
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