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CONCLUSIONS

The most important and significant data in our study in predicting weaning outcome of
COPD patients from mechanical ventilator were integrative weaning index(IW1), rapid
shallow breathing index(RSBI), glascow coma score(GCS), heart rate and presence of
abnormal value of resistance. GCS had the best specificity ,positive predictive value
and accuracy, while presence of abnormal resistance had the best sensitivity and
negative predictive value.

There were other data in our study that may predict weaning of COPD patients from
mechanical ventilator although they were statistically non significant as they should be
studied on larger number of patients. They were presence of structural brain damage,
presence of electrolyte disturbance especially hypophosphatemia, presence of taking
sedation prior to weaning, presence of acid base disturbance, presence of ischaemic
heart disease, presence of heart failure, presence of atrial fibrillation and BMI.

Haemoglobin level, systolic blood pressure, respiratory rate, tidal volume, static
compliance, maximum inspiratory pressure, PO.1 were poor predictors of weaning
outcome of COPD patients from mechanical ventilator in our study.

Pa02, HI, PaCO2 could not accurately predict weaning outcome of COPD patients
from MV.

Non invasive PSV gave more than 50% chance of weaning of COPD patients from
MYV and it can also shorten the duration of weaning from mechanical ventilator.
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1.

LIMITATIONS OF THE STUDY

Lack of continuous ECG monitoring to detect the exact time of occurrence of
ischaemic changes to the heart whether at the time of mechanical ventilation, during
weaning process or at the time of extubation.

Although static compliance can be measured during weaning from mechanical
ventilation, it was not an easy task to be performed during the weaning process,
because the patient's inspiratory effort during the assisted breath could interfere with
the inspiratory plateau pressure measurement. Also it was difficult to give the patient a
muscle relaxant or strong sedative during the course of weaning. In our study we
minimized this limitation by observing the digital display of the pressure-time
inspiratory plateau curve thus avoiding respiratory cycles that revealed clear inspiratory
efforts of the patients and sometimes by giving a short acting sedative like propofol.

Static compliance could not be measured directly by the ventilator in all cases so, if it
could not be measured directly it was calculated using this equation: Cst = VT /
(inspiratory plateau pressure — positive end expiratory pressure).

We tested the effect of acid base disturbance in general on weaning outcome of patients
with COPD from mechanical ventilator without specifying the effect a certain type of
acid base disturbance on weaning outcome.
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RECOMMENDATION

. There were data in our study that may predict weaning of COPD patients from
mechanical ventilator although they were statistically non significant as they should be
studied on larger number of patients. They were presence of structural brain damage,
presence of electrolyte disturbance especially hypophosphatemia, presence of taking
sedation prior to weaning, presence of acid base disturbance, presence of ischaemic
heart disease, presence of heart failure, presence of atrial fibrillation and BMI. So, we
recommend studying these data on larger number of patients in further studies.

. We recommend studying the effect of certain value of abnormal resistance on weaning
outcome of patients with COPD from mechanical ventilator as we have examined in
our study the effect of abnormal value of resistance in general (without specifying the
value)on weaning outcome of COPD patients from mechanical ventilator.

. We recommend also studying the effect of a specific subtype of acid base disturbance
(metabolic or respiratory, acidosis or alkalosis) on weaning outcome of patients with
COPD from mechanical ventilator as we tried in our study to detect the effect of acid
base disturbance in general on weaning outcome of patients with COPD from
mechanical ventilator.

. It is advisable to study the effect of certain type alone of heart failure whether it is left
sided heart failure, right sided heart failure or diastolic dysfunction on weaning
outcome of patients with COPD from mechanical ventilator.
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INTRODUCTION

Mechanical ventilation{MV) is the defining event of intensive care
unit management. Although it is a life saving intervention in many diseases, a
major goal of critical care clinicians should be to liberte patients from MV as
early as possible to avoid the multitnde of complications and risks associated
with prolonged unnecessary MV including ventilator induced lung injury,
ventilator associated pneumonia, increased length of ICU and hospital stay and

vust of care delivery, ' ™

Weaning decisions based only on expert elinical judgment are not
always correct. Premature discontinuation places severe siress on the
respiratory and cardiovascular systems, while unnecessary delays can lead to
diaphragmatic atrophy so several predictors of weaning are therefore used to aid
decision-making. (3

According to the American college of chest physicians, society of
critical care medicine and the American association of respiratory care the

weaning indices that have some predictive capacity are: (4

11 Tidal volume: Spontancous tidal volumes greater than 5 mlkg have been
,considered as good predictors of weaning outcome, ™!

2)Maximal inspiratory pressure{Py, . ):itis commonly used to Lest respiratory

muscle strength. The proximal end of the endotracheal tube is occluded for 20 to
25 seconds with a one-way valve that allows the patient io exhale but not 1o inhale.
This procedure leads to increasing inspiratory effort and Py.measuredtowards the
end of the occlusion period. Several early studies have shown that Py, < -30

emiH;( has a high predictive valee for weaning, () H{@(



5

ﬁv.—-i:r

MBreathing frequency (f): Tachypnea (> 30-35 breaths’minule) s a sensitive
marker of respiratory distress but can proloog intubation when cood a5 an exclusive
criterion. ™

WP 1P yimay - The airway occlusion pressure (Fy ) is the pressure measured at the
airway opening 0.1 second after inspiring against an occluded airway. The Py is
effort independent and correlates well with central respiratory drive. When
combined with the maximal inspiratory pressure Pipa., the Py /P ratio at 2 value

of <0.3 has beea found to be a good early predictor of weaning success.”

S)Oxygenatinn:Arterial oxygen saturation (Sa0;) = W% with a fraction of
inspired oxygen Fi0; < 0.4 associated with successful weaning, ™

Minute ventilation (V) : Ve < 10 UVminute is associated with weaning success.
Studies showed that Vi values > 1520 Vminute are helpful in identifying patients
wha are unlikely to be liberated from mechanical ventilation, """

TiRapid shallow breathing index: It is the mtio of breathing frequency o tidal
volume obtained during the first | minute of a T-piece trial. At a threshold value
of = 1045 breathaminuteTiter, RSB was a significantly better predicior of

weaning outcomes than other "classic’ and commeonly used parameters, M

, 7 p¢
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g
AIM OF THE STUDY

To compare between different weaning parameters in combination of the
general condition of the COPD patients as predictors of weaning and to study
the effect of wsage of CPAP in dilficult weaning patients.

%
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PATIENTS

The study will be conducted on 100 COPD patients admitted to
Alexandria main university hospital who are mechanically ventilated for more
than 24 hours and will be considered candidates for weaning judged by the
physician in charge.

Inclusion eriteria; Mechanically ventilated for at least 24 hours and the cause
of mechanical ventilation has been resolved judged by the physician in charge,

Exclusion criteria; Patients younger than 18 years, patients on vasopressors,
patients with toxicological discases,

Informed consent will be taken from every patient included in the
study whenever possible or from patient's next of kin. All selected palients
fulfilling the inclusion criteria will be subjected w full history (including age,
sex and preexisting underlying disease), full clinical examination and
Laboratery investigations will be done on admission .

NP



METHODS

The following values will be measured in all COPD patieats

candidate for weaning;

Lfrequency,
2.tidal volume.

shallow hing index.

4. maximum inspiratory pressure: will be measured on volume control

ventilation while the patient fully sedated and during inspiratory pause A value
less than 25cmH20is considered one of predictors of weaning success.

2.P0.1; will be measured on volume control ventilation while the patient is fully
sedated and during first (1.1 second of patient inspiration.

.compliance: will be measured while patient on volume control ventilation,
fully sedated and inspiratory pause for 0.5 to 1 S, Cst = VT / {inspiratory
platcau pressure — positive end expiratory pressure), '

1.Pa02: will be measured using arterial blood gas analysis.

8.PaC0O2: will be measured using arterial blood gas analysis.

9.PEEP,

10.hypoxic index: will be measured by dividing Fa02 by FiQ2, ‘>j
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A1.haemoglobin level; should be mare than @ g/dl.

12 inteprative weaning index(TWI);will be calculated by this

equation:TWI=CstxSa02/RSBL(Cst:static compliance,5a02:saturation of O2in
arterial blood, RSBL:rapid shallow breathing index). A value of more than
25ml/emH20) breaths/minutedliter is a good predictor of weaning outcome,

These parameters will be considered with neurological
status(structural brain damage or electiolyle disturbances),resplratory
status(myopathy, neuropathy,change in compliance or resistance or V/Q
mismatch),metabolic status(nutrition and acid base status)and cardiovascular
status{prescence of ischemic heart disease arrythmias or heart failure).In
additicn vilal signs of the patient will be measured(BY emperature.respiratory
ratc and hearl rate),

Then patient will be discontinued from MV by the physician in
charge through a T-piece trial for 2 hours and if spontaneous breathing trial
succeeded then success of weaning will be determined by the ability to breath
normally apart from MV for 48 hours '), The decision to return to MV will be
made by the physician in charge (who will be completely blind to the study)."'™
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According to the success of the weaning trial patients are classified
into 2 groups:

GROLUP 1 ; failurs of weaning group,

GROUP 2 : snccess of weaning group.

The study will also include the effect of usage of CPAP in
difficult weaning patients,

Differeat weaning parameters (frequency, TV, RSBI Pmax, minute
venftilation, 0. | compliance, Pmax, minute ventilation, PO, | compliance,
Pa02 PaCO2 PEEP hypoxic index)in association with the general condition of
the patient{neurologically,respiratory, cardiovascular and melabolic)and vital
gigns will be collected,

Patients will be divided into 2groups:groupl :who succeeded in the trial of
weaning(sustained ability to breath apart from mechanical ventilator for 48
hours after successful spontanecus breathing trial for 2 hours using T-piece)
and group2:who failed in the trial of weaning and all weaning
parameters,gencral condition and vital signs of the patient will be compaired to
dglﬂmine specificity, sensitivity,positive and negative predictive values and

accuracy of each of them.

The study will also include the effect of usage of CPAP in difficult

5

weaning patients.
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RESULTS

The results will be reported,interpreted and analysed to fulfill the aim

of the rescarch. /}g r/ﬁg
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DISCUSSION

The results of this study will be interpreted and compared with other
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