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2. FEESFRAL R 5T AD BB ¢ N/S 4ml or Gentamicin 40 mg 1mI+N/S 3ml

3. HFH 9Am,9Pm F[PTSH P R T

4. BEBSFAELIL DY 0,3,7 XV 9Am Fii~& vkik
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6. YK&]'| Liu A.B FERYA 30151 BT Percentage (Neut.%)
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= BETH:
1. ey
2. f!.jlﬁmar%\’%
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S 6 9 15
&3t 13 = 28
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2 EAT, 7 N/S BREE 1,2 1957 0 . Neutrophil £ 56.8% V&SR 8.4 , T 1573 <
Neutrophil £% 57.2% Y% 7.1, 34377 Neutrophil 15 64.9% §45E5% 7.9 Neutrophil
= NSRS B ¢ Gentamicin IV FEEE 17 97 #4957 0 . Neutrophil £} 76.1% fE¥EEE 5
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F =
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MEAN MEAN MEAN
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% % %
SEM 8.4 7.1 SEM 8.4 7.1 SEM
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[ ¥ | Turkey-Kramer Multiple Comparison Test , EZR[™ * N/S VHRREf[1, 205 35S -1
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Abstract:

Objective: This study aimed to explore the attitude of respiratory therapists.toward weaning
protocol.

Study design: A survey was conducted among respiratory therapist. 150 questionnaires distributed
in the Great Taipei area. Only 101 questionnaires were available for analysis including 63 people
(PG) had weaning protocol in their daily practice.

Results: From the questionnaires, 22.2 % of PG and 55.3% of the no- protocol group (NG) thought
MIP was useless, while F/Vr, most of PG (47.1%) and 36.8% NG thought F/Vr less than 105 was
necessary for weaning. (p<0.05)

To start weaning, PG personnel had fewer order from physician but still 25.4% PG often been
asked initiating weaning by physicians. Among the NG, 57.9 started weaning based on patients’
status. (p<0.05) In term of weaning failure, 34.9% PG discussed weaning with physicians, while
57.9% of NG did things according to patients’ condition. (p< 0.05) After failure, 55.6%PG groups
restarted weaning within 24 hours, yet only 36.8% NG did so. (p=0.05)

In performing protocol, both groups significantly considered increasing RCP workload (p=0.57)
and shortening the duration of mechanical ventilation (p=0.43). The PG also thought protocol
increasing weaning rate (p=0.03). Regardless performing protocol or not, most RCPs wished
perform protocol to benefit both patients and RCPs.

Conclusion:Implementing weaning protocol makes RCPs understand the weaning process better and

lessens the conflicts among staffs which make weaning process more efficient.

Introduction:

Mechanical ventilation has become a core practice in modern intensive care. According to
different studies, the incidence of mechanical ventilation had been around 33% to 49% for patients
in the intensive care units. [1-3] However, associated complications are well- documented and have
impacts on morbidity and mortality. Because of increased morbidity and high costs of mechanical
ventilation, early weaning might reduce the likelihood of adverse effects. However, Esteban had
shown that physician did not discontinue mechanical ventilation efficiently, resulting in a weaning
time of about two thirds of the total ventilator time. [4, 5]

Several methods have been proposed to facilitate the weaning process. Among these,
performing a weaning protocol has been shown to be safe and expeditiously free patients from
mechanical ventilation. [6- 8] But one main problem of weaning protocol is the compliance of
respiratory therapist (RCP). Shriefer has shown that the compliance of respiratory therapists is less
than 40 % at the time of introduction. [9] Mclean has also shown less than 1% adherence to

weaning protocol in a general system intensive care unit despite multiple reminders, education
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sessions, and multidisciplinary involvement. [10]

After one year’s monitoring, Ely found that over 95% of RCP could complete the daily
screenings and over 95% had correct interpretation. But it took 4 months to improve the compliance
from 18% to 67%. [6] Another caveat was the absence of standard measuring methods for weaning
parameters. Hoo showed variations of measuring weaning parameter among RCPs even they were
from the same hospital. [11]

Without standard procedures, there might be inefficiencies in performance weaning protocol.
From the results of delaying weaning by weaning parameters, Tanios suggested some weaning
predictors should not be used for routine weaning considerations. [12] Under such circumstances,
performing the weaning protocol might have some impact on RCPs. Thus our study aimed to explore

the attitude of RCPs in greater Taipei area towards weaning protocol.

Method:

In order to explore the attitude after performing weaning protocol, a self- administrated
questionnaire containing 4 pages, 24-items questionnaires was developed. The items specifically
addressed the consideration of weaning processes including weaning parameters’ standard values,
physician and RCP’s attitude toward weaning process based on the previous papers described by Ely
and Hoo.[6, 8] All the questionnaires were anonymous. Some questions allowed multiple responses
and every response was tabulated with an Excel spreadsheet (Microsoft, Redmond, WA).

After obtaining agreement of the chiefs of RCP, the questionnaires were sent to the respiratory
section of sixteen major hospitals in great Taipei area and distributed in RCP staffs. The personnel in
every hospital varied from 5 to 35 RCPs. Among these hospitals, there were 7 hospitals performing
weaning protocol. The questionnaires were retrieved or mailed back to our institution when
completed.

The data were analyzed using Student t- test with SPSS 11 software for Windows (SPSS,

Chicago, IL). A p value of less than 0.05 was considered statistically significant.

Results:

A total of 150 questionnaires were distributed, of which 142 were returned for analysis. Among
these, 41 were incompletely answered and further excluded for analysis. From the final 101
questionnaires, there were 63 staffs (PG) had a weaning protocol in their daily practice. Between
these groups of RCPs with or without weaning protocol, there was no difference in service-year as
RCP. (p= 0.49, Table 1) In all of the responders, 66 staff members (65.3%) needed to care over 10
patients in their duty shift, while 82 staffs (81.2%) had less than 30 minutes to evaluate each patient

for the weaning process. There was no difference in the daily patient service between these two
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groups (p=0.129).

The most frequent measured weaning predictors were heart rate, body temperature, respiratory
rate, blood pressure, tidal volume, minute ventilation, frequency and tidal volume ratio (F/Vr) and
maximal inspiratory pressure (MIP). In term of MIP, 34.7% of responders, regardless of presence or
absence of a weaning protocol, thought the patients’ condition was more important than the MIP
value for initiating weaning process. Most were from NG (21 people, 55.3% of NG). Similarly, 22.2
% of PG (14 staffs) thought the MIP was useless. (Table 2) The same consideration also happened in
term of F/V1 where 47.1% of PG and 36.8% of NG group thought F/Vr less than 105 was necessary
for weaning. But 52.6% NG and 20.6% PG thought F/Vt was useless and based their decision on
patients’ condition. (Table 2)

Those in PG had less chances of receiving orders from physician in the start or during the
weaning process. (Table 3) But even though a protocol had been in place, not all PG started weaning
process by their own. There were 25.4% of PG often asked by physician’s before initiating weaning.
(Table 3) Moreover, there were variations toward the weaning protocol. 46% PG needed fulfilled all
criteria before starting weaning while 20.6% thought 1 to 2 unfulfilled enough before starting

weaning. From the NG group, 57.9% started weaning according to patients’ status. (p< 0.05).

Table 1: basic data of responders of both groups

Years in service PG NG P valve
< | yvear 6 + 0.49
1-5 vear 26 12

6-10 year 22 17

11-15 year o 4

Patients/shift

-5 5 3 013
6- 10 13 14

11-15 25 16

=15 20 5

Frequency of evaluation/week

-5 51 33 0.37
6-10 11 4

11-15 0] 1

= 15 1 0

Required time for evaluation

< 15 minutes 23 14 0.16
15-30 minutes 30 15

30- 45 minutes 3 7

45- 60 minutes 1 1

= 60 minutes (& 1

Variations existed among RCPs when facing weaning failure. (Table 4) Only 7.9% of PG stop

weaning if there was at least one criterion and 34.9% PG would discuss with the physicians. Among
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the NG, 47.4% based their action on patients’ condition. (p< 0.05) After failure of weaning trial,

55.6% of PG and 36.8% NG restarted weaning process within 24 hours. (p=0.05)

In performing protocol, both groups considered increasing workload on the respiratory therapist

(p=0.57) and the benefit of shortening the duration of mechanical ventilation. (p=0.43) (Table 5),

although those in PG thought there was an increase in weaning rate (p=0.03). Regardless the

presence or absence of a weaning protocol or not, most RCPs believed that performing a weaning

protocol is necessary, and beneficial to both patients and RCPs..

Table 2: responders’ opinion about weaning predictors

PG NG

P valve

MIP

< (.01

< -20 cmH20 9
-21- -25 cmH20 24
-26- 30 cmH20 4
= -30cm H20 8
Patient condition 14

= -

=T - S

protocol 4

FIVT

0.01

Less than 80 1 2
80- 105 31 1
= 105 13 4
Patient condition 14 20
Protocol 4 0

Table 3: Responders’ opinion of starting weaning

PG NG

P valve

Weaning criteria

All fit in protocol or texthook 29 5
1- 2 not fit 13 11
Patient condition 21 22

= (1.01

Physician ask starting weaning

0.01

Never | 2
Occasional 45 15
Often 16 21
Other | 0

Specific order from physician
during weaning

0.00

MNever 0 2
Occasional 48 12
Often 14 24
Other | 0
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Table 4: Responders’ opinion of weaning failure

PG NG P valve
Failure criteria 0.00
| 3 l
2 16 10
3-4 0 l
experience | [§]
Patient condition 19 18
Discussion with physician 22 0
Physician request stopping weaning 0.45
Never 11 15
Occasional 46 28
Often ] 5
Other | 0
Attempt after failure trial 0.05
Less than 8 hours | 0
Less than 24 hours 34 14
24 to 48 hours 5 2
Patient condition 14 12
Physician’s order 0 5
Diiscussion with physician 7
Protocol 2

Table 5: Responders™ opinion about weaning protocol

PG NG Pvalve
Workload on RCP 0.57
Increase 49 26
No difference 12 19
Decrease 2 2
Weaning rate 0.03
Increase 39 14
No difference 12 15
Decrease 12 9
Duration of mechanical ventilation
Increase 10 10 0.43
No difference 25 14
Decrease 28 14
Discussion:

Weaning refers to the transition from ventilatory support to spontaneous breathing. The overall
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aim of the weaning process is to enable patients to take up greater ventilatory workload by reducing
artificial support and this process has been conceptualized into 3 distinct stages, pre-weaning,
weaning and outcome. The important challenge in the pre-weaning stage is to identify the point
when the patient is ready for weaning.

There are two formal components in performing a weaning protocol. Screening with weaning
predictors is the first step and followed by weaning attempts. Many weaning predictors have been
proposed as tools to predict the timing for weaning. Unfortunately, none of these has 100%
sensitivity and specificity. Meade has also pointed out that all these weaning predictors have no more
than a modest accuracy in predicting weaning outcome. [12] Ely also points out 30% of patients who
never satisfied the objectives of screening but are nonetheless free of the ventilator support in the
end. [13] Hoo has also pointed out that the technique of measurement is variable among RCP not
only due to unavailability of standards, but also because of variations in different study definitions as
well as the lack of definite methods in guidelines. [11] Tobin further points out that the standard
value of weaning parameters could vary due to test-referral bias. [14] Thomason therefore urges
weaning predictors should be inclusive rather than exclusive. [15] Chao also suggests that standard
values of weaning predictors be tailored according to the population used. [16]

In our study, we had found that while considering the standard values of predictors, most RCP
from the PG could propose a value compatible to current standards. On the other hand, over 50%
RCPs from the NG thought weaning predictors were useless and started weaning according to
patients’ condition. Clinical examination is important in daily practice, but is not enough in deciding
the exact timing in the start of weaning. Stroetz has shown that clinical judgment alone has a positive
predictive rate of 50% and negative predictive rate of 67% in successful weaning. [17] From our
survey, we found that without a protocol in practice, standard values for weaning predictors had no
meaning to the NG, which might explain their wrong judgments in their daily practice and make
them dependent on orders from physicians for the weaning process.

We also found that most RCP (43%) thought the patient’s condition was the major base for
weaning feasibility. Moreover, 33.7% of RCP thought a patient should fulfill all criteria before
weaning. Scheinhorn’s study points out the most common variance of therapists were steps not
followed that can be solved best familiarity with the protocol. [7] Weaning protocols are time
consuming, are not always followed faithfully, require staff training, and vary in efficacy. In our
survey, 33% PG thought patients’ condition was the most important basis for the start of weaning.
Ely had pointed out that vigorous reinforcement is important in maintaining protocol compliance. [6]

Mclean has shown that implementing an adherence program can effectively increase adherence
[10], while Schriefer has found that the initial compliance of RCP is lower than 40% in the

introduction phase of weaning protocol. [7] Continuous reinforcement and practice through daily
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screening of protocol enables RCPs to make better judgments during the weaning process. Ely found
that after practicing protocol, over 95% of RCP could complete the daily screenings and over 95%
had a correct interpretation. [6] Overall compliance to follow on spontaneous breathing trial was also
low initially until 5 months later. Lellouche found computer-driven protocols could shorten the
duration of mechanical ventilation compared to the standard protocol. [18] This might explain how
human error could delay the weaning process irrespective of performing a protocol or not. Thus, we
believe that protocol reinforcement is necessary to reduce human error.

Recently, several issues had argued that weaning protocol is not better than traditional weaning.
[19- 21] Krishnan had compared physician and protocol directed weaning process. [19] Through
their high level of staffing (9.5 physician- hours per bed per day), they reach the conclusion that
protocol weaning is not necessary since there is no difference in weaning rate, ICU stay and hospital
mortality. They attribute the lack of difference to their organizational structure. In our survey, most
RCPs in great Taipei area has to attend to over 10 patients in their duty shift and spend less than 30
minutes to evaluate feasibility of weaning every patient. Vitacca had found 45% of nursing work
load needed for caring patients even in a delicate weaning center with 1:2 to 1:4 nurse-patient ratios.
[22] As such, the circumstance in their working conditions are quite different from Krishnan’s ICU
due to a high workload.

We found that most RCPs thought that performing a weaning protocol increased their workload
even though they also considered that an increased weaning rate was beneficial to patients. It is
possible that the weaning assessment performed in the NG group was sub- optimal (e.g. with
variations in overall workload in the units, unfamiliar with weaning predictors and other similar
factors). After practicing the protocol, there could be less human error and the wrong clinical
judgments. This is compatible with Hess’s belief that positive outcome of a weaning protocol might
be the early recognition by the weaning team. [23]

Through daily screening, most PG re- started weaning within 24 hours after a previous failure.
Under such conditions, the duration of mechanical ventilation can be shortened even while
performing protocol. From our survey, there were seldom direct orders from physicians for start of
weaning which meant that by performing the protocol, the whole weaning process could be
implemented without interference. This is consistent with Henenman’s conclusion that
communication and cooperation between multi- disciplinary teams could effectively reduce the

duration of ventilation. [24]

Conclusion:
Performing a weaning protocol can give RCPs a better understanding and standardization for

the start of weaning, and lessen human error and interference from physicians. This will make the
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weaning process more efficient and subsequently, more beneficial to patients.
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ﬁlj?, (Introduction)
e f*FfIfJ}‘F'-*[jﬁ(Description of Technology)
AffiI* IFT/E%3] 5 (Intrapulmonary Percussive Ventilation)
F,J, Jﬂfﬁ I HFESHH(High-Frequency Chest Wall Compression)
ﬁ,’ﬁ}ﬁﬁéﬂ BFP=gi(High-Frequency Chest Wall Oscillation)
(= [B5iEl(Mechanisms of Action)
<+ F‘J” FJ{J A 21 B 56 31 E ¥ Y ¥4 5 (Evidence  Supporting High-Frequency Assisted Airway
Clearance)
Iffi[* JAT/E#5] 5 Intrapulmonary Percussive Ventilation
ﬁ, Jﬂ/f 1HEESH High-Frequency Chest Wall Compression
F{Jﬂfﬁﬁ@ B#P=g) High-Frequency Chest Wall Oscillation
ﬁ:ﬁﬁéﬁ SDE] SGEEEY EEA12E RV (Indications and Contraindications for High-Frequency

Assisted Airway)
%ﬁﬁrﬁ(Summary)

ﬁ' AP Pﬁiﬁ‘]%f??ﬁp?ﬁ%ﬁ? (High-frequency airway clearance assist devices)fi’ & & [P £l
IR R R B gilﬂp PE’AH - (% Fk%éﬁp VPR o LA = fyﬁfr” AR S SRR

(Inspiratory flow pulses);& * = PTS/ SERALT %JIFLTP— B TR AR [ T I'Z"‘%fé% R g [l
AEF S PRI FJJJ%EE lwB=Esfi (High frequency chest wall compression » HFCWC ) hLF[™
M 1 ¢ DI A0 A A RS 0t -
R T RIEST ) B R R AR + 2 R b 2
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HiE (Introduction)
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BRI ANEE & & (Intrapulmonary Percussive Ventilation )
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