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Short Term Effect of Autogenic Drainage in Bronchiectasis
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Abstract: Bronchiectasis is a chronic debilitating condition. Pathologically, a vicious cycle of infection and
inflammation exists in the permanently damaged airways with patients suffering a persistent cough, chronic
daily sputum production and recurrent chest infections. This work aimed to assess the short term effect of
autogenic drainage (AD) in bronchiectasis. Twenty patients (both sexes) with bronchiectasis were selected from
Chest Department AL-Azhar university hospitals. They participated in the study for one week. They received
autogenic drainage two sessions daily. Following dependent variables were measured before treatment and one
week after the treatment. Six-minutes walk test distance, Oxygen saturation measured by pulse oximetry and
spirometry (FEV , FVC and FEV /FVC). Results revealed no statistical difference in SpO , Six-minutes walk test1 1 2

(6MWT) distance, FEV , FVC and FEV /FVC. In conclusion, there was no effect on SaO , Six-minutes walk test1 1 2

distance, FEV , FVC and FEV /FVC after one week autgenic drainage sessions for patients with bronchiectasis.1 1
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INTRODUCTION postural drainage, active cycle of breathing technique,

Bronchiectasis is defined by the presence of and high-frequency chest wall percussion, but few
permanent  and   abnormal   dilation    of   the  bronchi. controlled studies have documented a clinical bene?t in
This usually occurs in the context of chronic airway bronchiectasis [2].
infection causing inflammation. The main clinical Autogenic drainage (AD) is a technique that utilizes
manifestation is a productive cough. Bronchiectasis is controlled expiratory airflow during tidal breathing to
currently  nearly  always  diagnosed  using high- mobilize secretions in the peripheral airways and move
resolution computed tomography (HRCT) scanning. them centrally. This technique has been primarily tested
Bronchiectasis is characterized by mild to moderate in  patients  with  CF.  Autogenic  drainage  consists  of
airflow  obstruction  that  tends  to  worsen  over  time. the following three phases: (1) “unsticking” the mucus in
The  most   widely   known   model   of  the  development the  smaller  airways by breathing at low lung volumes
of bronchiectasis is Cole’s  “vicious  cycle  hypothesis”. (i.e., tidal breaths are performed below functional residual
In this model, Cole proposed  that  an  environmental capacity); (2) “Collecting” the mucus from the
insult often on a background of genetic susceptibility intermediate-sized airways by breathing at low to middle
impaired mucociliary clearance  resulting  in  persistence lung volumes; and (3) “evacuating” the mucus from the
of microbes in the sinobronchial tree and microbial central airways by breathing at middle to high lung
colonization. The microbial infection caused chronic volumes. The individual then coughs or huffs to
inflammation resulting in tissue damage and impaired expectorate the mucus from the large airways [3].
mucociliary motility [1]. Jamal et al. [4] Compared AD and ACBT, there was

Chest physiotherapy has been used for many years significant improvement in clearing secretions and oxygen
and aims to improve clearance of mucus from the airways saturation without causing any undesirable effects on
by loosening and mobilizing the mucus and facilitating its heart rate respiratory rate and breathlessness in patient
expectoration. Several techniques are available, such as with acute exacerbation of COPD.

positive expiratory pressure (PEP), oscillatory PEP devices
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Also Ganeswara et al. [5] revealed that both Patients with diagnosis of any lung tumors
autogenic drainage (AD) and the active cycle breathing Hemoptysis
technique (ACBT) are effective techniques in the Body Mass Index (BMI) = 30 Kg/m
clearance of mucus, which is one of the causes of airway Any other neurological or musculoskeletal disorder
obstruction in patients with COPD. This was shown by affecting respiratory muscles.
improvement in pulmonary function tests. Pre& post-test
values of forced expiratory volume (FEV ), forced vital The Assessment Tools:1

capacity (FVC) and peak expiratory flow rate (PEFR).
Savci et al. [6] assessed the effect of a long-term Spirometry before and after the treatment.

treatment in a prospective randomized trial and compared Pulse oximetry for O  saturation assessment before
AD and ACBT over 20 days in 30 patients with stable and after the treatment.
COPD. Improvement in forced VC [FVC], FEV1, PEFR,
forced expiratory flow (FEF25-75%), PaO2, oxygen Data Analysis and Statistical Design:
saturation, chronic hypercapnia, exercise performance and
dyspnea intensity during exercise was observed in the The results will be statistically analyzed by using:
AD group. Improvement in FVC, PEFR, PaO  and exercise Paired .t.test: to compare between two measures ±2

performance was observed in the ACBT group. A (SD).
significantly greater increase in PEFR, oxygen saturation Standard Deviation (SD): to measure the degree of
and in chronic hypercapnia was observed in the AD distribution of data around their main.
group in comparison with the ACBT group. Mean Difference (d): mean difference between

MATERIALS AND METHODS Test of Correlation (r): to test the presence of

This study was conducted to assess the change in Percentage of improvement for each group.
six-minute walk distance, SaO , FVC, FEV and FEV /FVC2 1 1

in bronchiectatic patients after one week chest physical RESULTS
therapy using autogenic drainage.

The study was conducted on twenty patients for one General Demographic Data of the Patients: Twenty
week. subjects were included in this study. The data in Table (1)

All the patients were referred from Chest Department represented their mean age (40.8±5.97) years, mean weight
AL-Azhar university hospitals. The diagnosis was (75.75±10.19) kilograms (Kg), mean height (1.66±0.09)
confirmed by high resolution computed tomography meter (m) and mean BMI (27.41±4.44) Kg/m .
(HRCT). After receiving an extensive explanation about
the protocol, all the patients were given an informal Distance of 6MWT: Table (2) demonstrated the Distance
consent of the study. of 6MWT pre and post treatment. There was no

The Inclusion Criteria Were: and post treatment Distance of  6MWT  as  the  mean

Patients referred to physiotherapy treatment (325.64± 28.39 m) and for post treatment Distance of
diagnosed as Bronchiectasis on clinical and high 6MWT was (327.26±30.51 m) where the t-value was (1.16)
resolution CT scan (HRCT) bases. and P-value was (0.26). The percentage of improvement
All patients are clinically and medically stable when was 0.49%.
attending the study.
All patients will sign on a consent form. Oxygen Saturation (SaO ): Table (3) demonstrated the
Age group (30-50years). SaO  pre and post treatment. There was no significant

The Exclusion Criteria Were: treatment SaO  as the mean value of pre

Patients with diagnosis of any active infectious SaO   was  (91.4±5.03%) where the t-value was (0.84) and
respiratory disease as pneumonia, pulmonary P-value was (0.41). The percentage of improvement was
tuberculosis 0.32%.

2

2

readings before and after the intervention.

significant relation between two variables.

2

significant difference in the  paired  t-test  between  pre

value  of  pre  treatment  Distance  of  6MWT was

2

2

difference in the paired t-test between pre and post
2

treatmentSaO was (91.1±5.55%) and for post treatment2

2
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Fig. 1: Mean and ±SD of Distance of 6MWT pre and post
treatment.

Fig. 2: Mean and ±SD of SaO  pre and post treatment.2

Fig. 3: Mean and ±SD of FVC pre and post treatment.

Fig. 4: Mean and ±SD of FEV  pre and post treatment. 1

Fig. 5: Mean and ±SD of FEV /FVC pre and post1

treatment.

Table 1: General characteristics of subjects:
Items Mean ±SD
Age (yrs) 40.8 ±5.97
Weight (Kg) 75.75 ±10.19
Height (m) 1.66 ±0.09
BMI (Kg/m ) 27.41 ±4.442

*SD: standard deviation.

Table 2: Mean and ±SD, t and P values of Distance of 6MWT pre and
post treatment:

Distance of 6MWT (m)
--------------------------------------------------------
Pre treatment Post treatment

Mean (m) 325.64 327.26
±SD ±28.39 ±30.51
Mean difference 1.62
Percentage of improvement 0.49%
t-value 1.16
P-value 0.26
S NS
*SD: standard deviation, P: probability, S: significance, NS: no significant.

Table 3: Mean and ±SD, t and P values of SaO2 pre and post treatment:
SaO2
----------------------------------------------------
Pre treatment Post treatment

Mean (%) 91.1 91.4
±SD ±5.55 ±5.03
Mean difference 0.3
Percentage of improvement 0.32%
t-value 0.84
P-value 0.41
S NS
*SD: standard deviation, P: probability, S: significance, NS: no significant.

Table 4: Mean and ±SD, t and P values of FVC pre and post treatment:
FVC (% of predicted)
----------------------------------------------------
Pre treatment Post treatment

Mean (%) 75.05 75.2
±SD ±14.31 ±14.25
Mean difference 0.15
Percentage of improvement 0.19%
t-value 0.76
P-value 0.45
S NS
*SD: standard deviation, P: probability, S: significance, NS: no significant.

Table 5: Mean and ±SD, t and P values of FEV  pre and post treatment:1

FEV  (% of predicted)1

----------------------------------------------------
Pre treatment Post treatment

Mean (%) 71.4 71.55
±SD ±13.41 ±13.3
Mean difference 0.15
Percentage of improvement 0.21%
t-value 0.71
P-value 0.48
S NS
*SD: standard deviation, P: probability, S: significance, NS: no significant.
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Table 6: Mean and ±SD, t and P values of FEV /FVC pre and post1

treatment:
FEV /FVC1

----------------------------------------------------
Pre treatment Post treatment

Mean 95.19 95.24
±SD ±2.11 ±2.94
Mean difference 0.05
Percentage of improvement 0.05%
t-value 0.1
P-value 0.92
S NS
*SD: standard deviation, P: probability, S: significance, NS: no significant.

FVC: Table (4) demonstrated the FVC pre and post
treatment for group (B). There was no significant
difference in the paired t-test between pre and post
treatment FVCas the mean value of pre treatment FVCwas
(75.05± 14.31%) and for post treatment FVCwas
(75.2±14.25%) where the t-value was (0.76) and P-value
was (0.45). The percentage of improvement was 0.19%.

FEV : Table (5) demonstrated the FEV  pre and post1 1

treatment. There was no significant difference in the
paired t-test between pre and post treatment FEV as the1

mean value of pre treatment FEV1was (71.4± 13.41%) and
for post treatment FEV was (71.55±13.3%) where the t-1

value was (0.71) and P-value was (0.48). The percentage
of improvement was 0.21%.

FEV /FVC: Table (6) demonstrated the FEV /FVC pre and1 1

post treatment. There was no significant difference in the
paired t-test between pre  and  post  treatment
FEV /FVCas the mean value of pre treatment1

FEV /FVCwas (95.19± 2.11) and for post treatment1

FEV /FVCwas (95.24±2.94) where the t-value was (0.1) and1

P-value was (0.92). The percentage of improvement was
0.05%.

DISCUSSION

Chest physiotherapy aims to mobilize secretions and
facilitate effective expectoration, providing control of
cough and improving airway clearance. It is widely
advocated as a  mainstay  of  management  for  this
chronic disease. However, to date, there are no
randomized controlled trials of chest physiotherapy
exclusively in patients with non-cystic fibrosis
bronchiectasis [7].

This study was designed to evaluate the short term
effect (one week) of autogenic drainage in patients with
bronchiectasis.

Twenty patients with bronchiectasis were selected
from AL-Azhar University hospitals (Chest department)
in durationfrom June 2013 to July 2014.Thepatients
received two sessions daily for a week. FEV , FVC1

FEV /FVC, SaO  and 6MWT were measured pre and post1 2

the study for each subject. The results in the present
study revealed no significant difference in FEV , FVC,1

FEV /FVC, SaO  or 6MWT. But there were no signs of1 2

deterioration.
The results of this study may be contributed to the

sample size which impacts the power of the study to
detect an effect if one exists and may have contributed to
our inability to find statistical differences And the
heterogeneity of the sample may be also affected the
results.

However, a limitation of this study was the absence
of measurement of mucociliary clearance. Other limitations
of this study is the duration of the interventions was not
long enough and the study was not large enough to
determine if other parameters such as lung function and
exercise capacity were impacted with the autogenic
drainage.

Other factors such as respiratory muscles weakness,
dyspnea, poor functional status, malnutrition, poor health
related quality of life (HRQL) and patient`s lack of the
awareness of the physical therapy role in their case (i.e.:
None of the subjects in this study received any physical
therapy treatment since they were diagnosed).

Poor spirometric results may be related to the
decrease in the elastic recoil within the lung structure. So
the airways become even more collapsible and cannot
achieve the usual high flows during forced expiration [8].

Although measurement of lung function is important
in airway clearance studies to evaluate possible side
effects, lung function is neither sensitive nor specific
enough to detect clinically important changes in sputum
transport [9]. 

A limited number of studies are available; some
suggesting that perhaps chronic colonization of the
bronchial epithelium by Pseudomonas aeruginosa (PA),
changes in the morphology of bronchiectasis, or the
number of mucus plugs observed by high-resolution CT
(HRCT) scanning might be correlated with a faster decline
of FEV  in these patients [10]. 1

Many interventional studies in bronchiectasis also
reported the effect of treatment on these parameters.
Irrespective of the intervention studied, most of these
studies have not observed any significant change in FEV1

or FVC. Which suggest that the role of lung function as
an  end  point   in   interventional   studies   should   be  to
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monitor for potential adverse treatment effects rather than compared AD and ACBT over 20 days in 30 patients with
to assess treatment response. The lack of response of clinically stable COPD. Improvement in forced VC [FVC],
lung function in the studies reported is initially surprising; FEV , PEFR, forced expiratory flow (FEF ), PaO ,
it may be that the older median age of patients with oxygen saturation (SpO ), chronic hypercapnia, 6MWT
bronchiectasis minimizes the opportunity for airways and Borg scale during exercise was observed in the AD
reversibility [11]. group. Improvement in FVC, PEFR, PaO  and 6MWT

The results of 6MWT may be influenced by several performance was observed in the ACBT group. A
factors including both respiratory health and systemic significantly greater increase in PEFR, SpO  and in chronic
health. Lung function, bronchial secretions, respiratory hypercapnia was observed in the AD group in
muscle strength and general health status (including comparison with the ACBT group.
nutrition and the impact of any co-morbidity) may all Another study  included  thirty  subjects  who  were
influence performance and increasing the distance 40 - 60 years of age and had moderate chronic obstructive
completed in the test may reflect either direct or indirect pulmonary disorder were allocated randomly into three
improvements in these aspects of health [11]. groups, each consisting of 10 subjects. Group A received

The results in this study agreed with Miller et al. [12] autogenic drainage, group B was given active cycle
the study  involvedeighteen   patients  with  cystic breathing technique and group C received medications.
fibrosis took part in a randomized two-day crossover trial. The treatment duration was 5 days per week for 4 weeks.
There were two sessions of one  method of The outcome measure used was pre&post test values of
physiotherapy on each day, either autogenic drainage or forced expiratory volume (FEV ), forced vital capacity
ACBT. The study days were one week apart. Pulmonary (FVC) and peak expiratory flow rate (PEFR). There was
functions tests were performed before and after each significant improvement in FVC, FEV & PEFR values in
session. There was no overall differences were found in both A and B groups when compared to group C patients
the pulmonary function test results.There was no who received only medications with no additional
difference in mean Sao , between the methods over the breathing techniques. But there was no statistical2

study days. significant difference in FVC, FEV & PEFR values
Also, two studies comparing convential chest between the groups A and B. The results of this study

physical  therapy   (CCPT)    with    autogenic   drainage revealed that both autogenic drainage and active cycle
(36 participants) were included in meta-analysis; they breathing technique are effective in clearance of
were conducted over one year and two months secretions, which is one of the causes of airway
respectively. No significant differences between CCPT obstruction in patients with COPD [5]. 
and AD were demonstrated in terms of FEV , MD1.81 A number of randomized, controlled trials have1

(95%CI -2.52 to 6.14); FVC, MD 0.39 (95% CI -3.62 to 4.40); demonstrated consistently that AD and ACOB improve
or FEF MD-0.42 (95%CI -5.38 to 4.54). Both the lung volumes but there is no significant difference25-75%,

publications reported no difference in these outcomes between the techniques [4, 16]. 
between techniques [13, 14]. Davidson AGF et al. [15] evaluated patient preference

And to evaluate the acute and chronic physiotherapy for autogenic drainage versus postural drainage and
effects of these two techniques, 14 CF patients underwent percussion in a 2-year crossover study and found no
either twice daily AD or Flutter treatment for 4 differences in clinical status or PFT results, which
consecutive weeks in a randomized crossover design. improved in both groups. At the end of the first year,
Prior to each therapy interval, for a 1-week wash-out almost half the autogenic drainage group refused to
period, no PT was administered, but patients continued change over to postural drainage and percussion,
regular medication. At the beginning and end of each 4- because they felt that autogenic drainage was more
week interval, pulmonary function was measured before effective.
and after an acute 30-min therapy. There was no Our study suggests that there are neither significant
significant changes were noted for FVC, FEV  or sputum improvements nor deleterious short-term effects of AD1

volume throughout the study [15]. and that this technique should be considered for
On the other hand other studies showed significant secretion removal in patients with bronchiectasis. Further

improvement results; Savci et al. [6] assessed the effect of studies will be needed to address the long-term effects of
a longterm treatment in a prospective randomized trial and AD.

1 25?75% 2

2

2

2

1

1

1
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CONCLUSION 9. Patterson,  J.E.,  O.  Hewitt,  L.  Kent,  I.  Bradbury,

It was concluded that there no significant usual airway clearance during acute exacerbation in
improvement in FEV , FVC FEV /FVC, SaO  or 6MWT bronchiectasis: A randomized crossover trial. Chronic1 1 2

after receiving for one week in patients with Respiratory Disease, 4: 67-74.
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