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hypercapnic respiratory failure and who required invasive positive pressure
mechanical ventilatory support were eligible for enroliment. After the acute
phase, all eligible patients were subjected to an initial weaning trial. Results:
As regard previous history of ventilator support and source of referral there
was statistically non significant difference between the patients who failed
and succeed weaning. As regard ventilator machine trade name there was
statistically non significant difference for weaning success. There was
statistically non-significant difference for weaning success regarding
diaphragmatic ultrasound parameters (TDI, End inspiratory TDI and end
expiratory TDI), but regarding diaphragmatic excursion there was significant
difference. As regard Pi max and PaO,/FiO, there was statistically significant
difference for weaning success but regarding rapid shallow breathing index
(RSBI) there was statistically non-significant difference. There was
statistically non-significant difference for weaning success as regard method
of weaning. Conclusion: Weaning success is very high in specialized tertiary
ICU; 91.7%. Pimax, P,02/ FIO, and diaphragmatic excursion are a good
predictor for weaning success.

Keywords: COPD, mechanical ventilation, weaning

Submit Date: 10-07-2019
Revise Date: 21-07-2019
Accept Date: 22-07-2019

INTRODUCTION
OPD is a preventable and treatable disease
associated with  persistent respiratory
symptoms and airflow limitation due to airway
and/or alveolar abnormalities this means that

purpose of MV in a COPD patient is to
maintain gas exchange while measures are
taken to correct respiratory failure whatever the
cause and to provide respiratory muscle
rest.(2).Weaning categories and subgroups of

alveolar affection not present in all cases,
mostly caused by exposure to harmful particles
or gases(1). COPD exacerbations characterized
by acute worsening of respiratory symptoms
resulting in additional therapy. The chief
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prolonged weaning are classified as (simple,
difficult, prolonged weaning and weaning
failure(3). There are many factors affect
weaning outcomes e.g diaphragmatic strength,
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PO2/FiO2, a sedation dose and duration,
patient’s own confidence.

METHODS
The study was conducted at RICU, Chest
Department, Zagazig University Hospitals
during the period from July 2018 to December
2018. Written informed consents were obtained
from all patients’ relatives. After obtaining
approval of IRB-ZU.
Study design: A cross sectional study.
Sample size:The sample was calculated as
comprehensive sample; therefore, the sample
was 24/6 months.
The work has been carried out in accordance
with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for
studies involving humans.
Inclusion Criteria:
The study included mechanically ventilated
COPD patients who were admitted to RICU
during the period of the study due to
exacerbation leading to acute on top of chronic
respiratory failure underwent trial(s) of
weaning using different methods according to
Blackwood et al.,(2011)
Exclusion criteria:
Respiratory arrest, pre intubation cardiac arrest
due to arrhythmias and other causes. e.g
hypothermia, myocardial infraction, hypo or
hyperkalemia,....
Post-operative cases.
MYV due to causes other than acute exacerbation
of COPD.
Trauma involving the face, burn.
metabolic disorders (renal failure ,DKA,...)
Collection of the recorded patient’s data:
1) History and clinical examination considering
history of previous mechanical ventilation, and
reviewing previous patient’'s medications,
source of referral
2) Plain X-ray chest and heart.
3)-Data related to mechanical ventilation:

. The selected machine (brand name): three

ventilators machines used

Inspiration, Servo i).

were (Avea,

All patients were
ventilated using synchronized intermittent
mandatory ventilation with volume control and
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pressure support (SIMV VC/PS) mode. High
inspiratory flow rates were preferred to reduce
the inspiratory: expiratorg/ ratio, thus allowing
more time for expiration®.

Primary settings on mechanical ventilation.
-Tidal volume: range was 6 - 8 mL/kg
predicted body weight.
-Ventilator rate: 12-16/ min
-Trigger sensitivity Flow triggering was 2
L/min
-FI10,: FiO, was setted on 100% for 2 hours
then gradually decreased till reach the lowest
value required to reach the oxygenation target.
This target varies from patient to patient, but a
SpO, of 92% to 96% is a reasonable goal®.
-Inspiratory flow rate High inspiratory flow
rates was desired to adjust the I:E ratio (1:2 or
1:3), thus permitting more time for expiration®.
F.-Positive end expiratory pressure(PEEP):
External PEEP was kept below 75% to 85% of
auto PEEP to avoid any deteriorating of
hyperinflation or circulatory compromise'”.
(2) Arterial blood gas analysis just before
weaning, 2 hrs after weaning.
(3) Laboratory investigations:
CBC \liver and kidney function tests,
electrolyte level (Na,K,Ca) ,cardiac enzymes.
C reactive protein (CRP)
Thyroid function: TSH, f T3, f T4.
5) Diaphragmatic ultrasound
Ultrasound was performed before 1% trial of
weaning using a Sono scape SSI 4000
ultrasound machine. (China) to assess the
right diaphragm.
Diaphragmatic excursion: Normal values are
2.3-4and 6-7 cm during quiet and deep
breathing respectively.
Diaphragmatic thickness: Normal values of
diaphragm thickness 2.5-5mm
(8) Data about weaning process

The detections of parameters for
invasive  mechanical  ventilation (IMV)
discontinuation is assessed daily and includes
many items®:
a) Improvement in the condition that caused
the respiratory failure.
b) A PaO; higher than 60mmHg.
c) FiO, lower than 0.4.
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d) PEEP of 5 cm H,0 or less.
e) Patient's ability to initiate a spontaneous
inspiratory effort.
f) A non positive fluid balance.
g) A normal acid-base balance.
-Weaning parameters
1- Rapid Shallow Breathing Index (RSBI). It
refers to the number of breaths per minute
divided by the tidal volume in spontaneous
breathing by liters.normally it is <105.
2-Maximal inspiratory pressure (Plmax):
Normal level -20 to -30 cm H,O to start
weaning trial.
3-P,02/FiO,. When PaO, / FIO;> 200 it
indicated good weaning outcome.
-Assessment of the strength of the cough
reflex®
0 = no cough response.
1 = audible movement of air through the
endotracheal tube but no audible  cough.
2 = strong cough with phlegm under the end of
endotracheal tube.
3 = strong cough with phlegm coming out of
the end of endotracheal tube

Subsequently, patients undergo a
spontaneous breathing trial (SBT) for 30 min.
During the SBT, patients who do not
experience tachypnea (>35 breaths per minute),
tachycardia (>140 beats per minute),
desaturation (oxygen saturation of <90%),
hypertension (systolic blood pressure >180
mmHg) or hypotension (<90 mmHg),
diaphoresis, altered mental status or anxiety are
candidates for extubation. Additionally, it is
necessary to evaluate the patients' ability to
protect their airway, the amount of airway
secretions, the strength of the cough, and their
level of consciousness®.
- Selected method of weaning: was monitored
either Spontaneous breathing test (T. Piece
weaning) or gradual reduction in pressure
(Pressure support weaning) or Non-invasive
positive pressure ventilation weaning.
Assessment of the following items:
Weaning categories and number of weaning
trials: 11 patients (45.8%) needed up to 4 trials
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of weaning for weaning Success, 2 patients
(8.3%) failed all trials of weaning and died.

End point of weaning trial

Primary outcome :( as regard weaning success
or failure).

Secondary outcome:( as regard mortality):
Survival and successful discharge.weaning may
be succeeded but patient may died before
discharge due to any other non chest causes e.g
hepatic encephalopathy

Death.

RESULTS
There is statistically non-significant difference
between the patients who failed and succeed
weaning regarding the source of referral.
There is statistically non-significant difference
between the patients who failed and succeed
weaning regarding ventilators brand name.

There is significant difference between both
groups regarding excursion There is statistically
non-significant difference between the patients
who failed and succeed weaning regarding TDI,
End inspiratory TDI and end expiratory TDI.
There is statistically significant difference
between them regarding Pimax and PO,/FiO,
while there is statistically non-significant
difference between the patients who failed and
succeed weaning regarding RSBI.

In each trial, there is statistically non-
significant difference between successful and
failed weaning trial regarding method of
weaning.

The large percentage of final fate of weaning of
the studied patients was successful. One eighth
of the studied patients died by the end of the
study. The largest percentage of studied
patients had simple weaning.

In each trial, there is statistically non-
significant change over time regarding fate of
weaning trial.11 patients (45.8%) needed up to
4 trials of weaning for weaning Success, 2
patients (8.3%) failed all trials of weaning and
died.
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Table 1. Comparison of source of referral in the studied patients regarding their weaning outcome:

_--
Failed Success T
N (%) N (%)

Source of referral: N(24) N(2) N(22)

General hospital 0 (0) 5 (22.7) 1.964 0.375

Private hospital 1 (50) 3(13.6)

Emergency room 1 (50) 14 (63.7)

History of ventilator support (8) 2 (100) 6 (27.3) Fisher  0.208

NO (16) 0 16(72.7)

Table 2. Comparison of ventilators brand name in the studied patients regarding their weaning
outcome:

-_
Failed N (%)  Success N (%) T
Avea 1 (50) 3(13.6)
Inspiration 0 (0) 6 (27.3) 2.026 0.363
Servo 1 (50) 13 (59.1)

Table 3. Comparison of diaphragmatic ultrasonographic findings in the studied patients regarding their
weaning outcome on 1% weaning trial:

———
Failed Success
Mean + SD Mean + SD
Excrusion 2+041 2.44 £ 0.61 -2.665 0.035*
TDI end inspiration 3.3+ 0.28 3.92+0.5 -1.520 0.143
TDI end expiration 2.45+ 0.21 2.78+0.33 -1.381 0.181
TDI 0.34 +0.02 0.42+0.1 -1.173 0.253

Table 4. Comparison between weaning parameters in the studied patients regarding their weaning
outcome:

———
Failed Success
Mean = SD Mean = SD
Pimax -17.5+0.71 -23.77 £ 4.32 -3.813 0.001**
PO,/FiO, 214+ 52.33 282.27+ 54.95 -6.394 <0.001**
N (%) N (%) X2 P
RSBI:
>105 2 (100) 6 (27.3) 4.364 0.113
85-104 0 (0) 7 (31.8)
<85 0 (0) 9 (40.9)
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Table 5. Comparison between weaning method and in relation to success in studied patients:

e [ [ b [ [ S

N(13)  N(4) (%)
(11)(%) (%)

Method:
NIV 3(27.3) 2(15.4) 2 (50)
T.tube 7(63.6) 7(53.8) 1(25)
PS 1(9.1) 4 (30.8) 1(25)
P 0.397 0.257

Table 6. Weaning practice and final fate in the studied patients:

N(4) N(5) N
(%) (%) (3)(%) (2)(%)

1(11.1) 4(100) 1(20) 1(333) 1(50)
2(222) 00 1(0) 0(0)  1(50)
6(66.7) 0(0) 3(60) 2(66.7) 0(0)

0.056 0.233

Weaning ____

Simple

Difficult 8
Prolonged 3

Failure 2

Success 22

54.2

33.3 0.043*
12.5

8.3 <0.001**
91.7

Table 7. Outcome of weaning in each trial in the studied patients:

[ | Firsttrial | Second trial Third trail Fourthtrial | P |

Fate:
Success 11 (45.8) 4 (30.8)
Failure 13 (54.2) 9 (69.2)
DISCUSSION

Although IMV is an important issue in
critical care medicine, minimizing the duration
of this support reduces the risk of ventilator
associated complications.(10).The decision of
discontinuing  mechanical  ventilation s
difficult, proved by the fact that a third of
patients in intensive care worldwide are
mechanically  ventilated. =~ Weaning  from
mechanical ventilation represents 40-59% of
the whole duration of MV in COPD patients
(11).Therefore, the target of this study is to
evaluate weaning practice in mechanically
ventilated patients with COPD due to acute
exacerbation in Respiratory Intensive Care Unit
of Chest Department, Zagazig University
Hospitals. In this study the final outcome the
successful weaning was reported in 22 patients
(91.66%) while weaning failure was reported as
2 patients (8.3%).
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4 (44.4)
5 (55.6) 2 (40)

3 (60) 0.029*

In the current study, there was no significant
difference between weaning outcome and
previous history of ventilatory support .In
contrast,Esquinas and Markus(12)found that
repeated IMV indicates poorly controlled
underlying disease , repeated exacerbations and
more and more decline in pulmonary reserve
that may reach to a critical level not responding
to assisted ventilation with high risk  of
weaning failure and poor outcome.

There was statistically non significant
difference between the patients who failed and
succeed weaning regarding source of referral.
Failure weaning group was classified as 50%
referred from Private hospital and 50% from
emergency department. Davies et al.,(13) found
that high levels of weaning success (72%) and
satisfactory long term outcomes can be
happened in a specialized weaning units. Lane
et al.,(14) found that improved AECOPD

887



Mohammed A., et al

survival and reduced the hospital stay in both
non-ventilated and ventilated patients were
accompanied  with  respiratory  specialist
emergency care .

In the current study there was statistically non
significant difference between both groups
regarding ventilator machine used during
mechanical ventilation or during weaning.
Morita et al.,(15) reported that Servo
ventilator has the highest safety and user
experience and mentioned that FDA reported
that devices with poor usability can lead to
patient harm. While Terado et al (16) found
that Bennet ventilators are better as regard rapid
response for PSV which is of help in current
study than other ventilators.

Regarding diaphragmatic ultrasound there was
statistically non important difference between
the patients who failed and succeeded weaning
regarding TDI, End inspiratory TDI and end
expiratory TDI, while there was important
difference between both groups concerning
excursion. It is in match with Ferrari et
al.,(17) who found that detection of
diaphragmatic excursion support weaning and
identify diaphragmatic impairment or to
optimize ventilator-patient’s interaction in
mechanically ventilated patients

In the current study, there was important
difference between 2 groups exposed to
weaning concerning PaO2 / FIO2. This result is
matched with Ramachandran et al.(18) who
found that the PaO2/ FiO2 ratio in the group
with successful weaning was higher than the
mean value in the group with failed weaning
This result is not matched with Dehghani(19)
who concluded that PaO2 / FiO2 was not a
good predictor for weaning outcome which
could be due to the dependence of this
parameter on Pao2 and Paco2 which showed no
significant effect on weaning outcome in
population studied in this study.

Regarding Plmax there was important
difference between patients with weaning
failure and those with successful weaning
respectively. This is matched with Elgazzar et
al.(20) and Dehghani(19) who found that
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PImax values higher in those whom succeeded
although the difference was not significant.

On the other hand, Osler(21) and Zein et
al.(22) shown a statistically significant greater
negative values of PImax in the success group
compared with failure group during correlating
weaning outcome with Plmax values in their
studies.

The RSBI as an indicator for weaning
in the current study was no important difference
between patients who successfully weaned and
those who failed. It may be due to difficulty to
estimate the respiratory reserve accurately
during unresolved disease.This is with Tanios
et al.(23) and Elgazzar et al.(20) who found
similar results in their studies.

This is in contrast with those of Vitacca(24)
and Youssef et al.(25) in which RSBI of their
patients who tolerated the SBT was lower than
100 matched with those who failed.
This result was emphasized , as when RSBI
was < 105 breath/min/L, 27.3 % of patients
were successfully weaned, while when RSBI
was < 85 breath/min /L, success rate increased
to 40.9 % .This is matched with Fadaii et
al.(26) in their study in which 63 patients had
RSBI <105 among them 49 (77%) patients had
been weaned successfully while 51 subjects
out of 63 had RSBI <80 of which 46 (90.2%)
patients had successful weaning.
Regarding weaning method in each trial there is
statistically non-significant difference between
successful and failed weaning trial regarding
method of weaning among both groups.
Munshi et al (27) and Perkins et al(28)
found that NIV can be used as an early
extubation and weaning method in patients who
are “Difficult to Wean” or with those with
“border line” weaning criteria. In this situation,
NIV permits earlier extubation and decreases
the period of MV during the weaning period
without aggregate the hazard of weaning failure
over that with traditional weaning.

Talwar and Dogra(29) found that NIPPV
can minimize the length of MV, weaning
period, length of ICU stay, incidence of
nosocomial pneumonia and outcome.
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On the other hand Ornico et al.(30)
found that (non invasive ventilation) NIV was
not mandatory in patients who develop acute
respiratory failure after extubation and Abdel
Aziz et al.(31) reported that the success of non
invasive ventilation could be dependent on the
experience of the health care team using the
technique. Post extubation, NIV could not
prevent the need for re-intubation and was
accompanied with a higher ICU death rate in
comparison with usual medical therapy
(including oxygen and bronchodilators) risky
patients who had been extubated after a
successful spontaneous breathing trial (SBT).

Also, Farias et al,(32) reported that T
tube methods were frequently used for weaning
in their study. However , weaning method
weaning did not affect weaning results. Munshi
et al(27) reported that SBT may cause
ventilator muscle overload and fatigue. Brower
et al,(33) mentioned that daily SBT with stable
support in between SBTs provided the most
rapid ventilator discontinuation.

Boles et al,(34) mentioned that SBT is the chief
diagnostic trial to detect if patients can be
extubated successfully.

Matic et al,(35) found PSV to be more
prefered than T tube for difficult to wean
patients with COPD based on smaller period
needed for weaning from MV, total MV period
and time spent in ICU.

As regards weaning outcome at 1st trial of
weaning on different methods, the successful
weaning was reported in 45.8% while weaning
failure was reported in 54.2% .This is
consistent with Ferrari et al.(17) who reported
63% failure rate.

However, this is controversy with Crisafulli et
al(36) who showed failure rate about 20%,
26.7%, 23.3% and 26.5% respectively. This
may be due to different severity of COPD and
severity of exacerbation between studies.

CONCLUSION

In MV-AECOPD patients, weaning success is
very high in specialized tertiary 1CU; 91.7%.
Pimax and P,0,/ FiO, are a good predictor for
weaning success. Brand name of ventilators
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have no role in determining outcome of
weaning. Frequently, COPD patients have
difficult or prolonged weaning.

Recommendations
Higher Scale study with larger number of
COPD patients is looked for to confirm the
results of this study. Mechanical ventilation of
AECOPD patients is to be carried out at highly
experienced RICU
Conflict of Interest: Nothing to declare.
Financial Disclosures: Nothing to declare.
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