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Background: Previous studies have demonstrated that protocol-directed weaning is better than physician-directed weaning
in terms of shorter duration of mechanical ventilation in general critically ill patients. In this prospective, randomized
controlled trial, the authors compared duration of mechanical ventilation between protocol based nurse-directed weaning
and physician-directed weaning in patients following intra-abdominal surgery.
Material and Method: One hundred intra-abdominal surgical patients requiring mechanical ventilation for more than 24
hours were randomly assigned to receive either protocol-directed (n = 51) or physician-directed (n = 49) weaning from
mechanical ventilation. Patients assigned to the protocol-directed weaning group underwent daily screening and a spontaneous
breathing trial by nursing staff.
Outcomes: The primary outcome was the duration of mechanical ventilation.
Results: The median duration of mechanical ventilation was 40 and 72 hrs in protocol-directed and physician-directed
groups, respectively (p < 0.001). Two patients in the protocol-directed group and three patients in the physician directed
group were re-intubated within the first 72 hours after extubation (p = 0.61).
Conclusion: Daily screening of respiratory function in intra-abdominal surgical patients followed by trials of spontaneous
breathing performed by nurses resulted in a shorter duration of mechanical ventilation when compared to traditional
physician-directed weaning.
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Mechanical ventilation (MV) is one of the
most common forms of medical therapy administered
in intensive care units (ICU). Many advances have
been made regarding the optimal methods of weaning
from ventilatory support and liberating patients
from the ventilator because MV is associated with
considerable morbidity, mortality, and cost(1-3).
However, premature discontinuation of MV can
contribute to the incidence of failed extubation,
nosocomial pneumonia, or increased mortality(4-6).
An early study noted that the clinical decision to
discontinue MV was often based on judgment and

experience(7) with increasing risks and economic
consequences of prolonged ventilation.

To date, there have been studies to assess
the efficacy and efficiency of using protocols to wean
patients from MV compared with the traditional
practice of physician-directed weaning(8-15). Some
studies(8-11,15) demonstrated that nurses or respiratory
therapists could safely and effectively wean most
patients from MV using protocol guidelines. Potential
advantages included reducing the duration of both
MV and the weaning process. In addition, this approach
would free physicians for other duties that cannot be
delegated to non-physicians(9).

Although some randomized, controlled
trials(8-11) of weaning protocols showed a decrease in
the duration of MV, others did not(12-15). In addition,
positive trials demonstrated benefits limited to only
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some participating units(10,11). These protocols are
one of several tools to recognize patients’ ability to
breathe and may not be the right tool in all settings
especially in ICUs where the majority of patients were
general surgical patients. Moreover, previous studies
had focused mostly on medical, trauma, and coronary
ICU(8,9,11). The authors were interested in only patients
who underwent intra-abdominal surgery comparing
the duration (hours) of MV between a protocol-directed
weaning performed by nurses to a traditional
physician-directed weaning.

Material and Method
Patient selection

All intra-abdominal surgical patients who
were admitted to a general surgical ICU and required
intubation and MV greater than 24 hours, American
Society of Anesthesiology (ASA) class I-III
were enrolled in the present study. Exclusion criteria
included age less than 18 years, requirement of
mechanical ventilation due to brain death, inability to
obtain informed consent, having history of mental
retardation, having a diagnosis of perioperative
myocardial infarction, and morbid obesity.

Random allocation
Intra-abdominal surgical patients were

randomly assigned at the time of ICU admission, to
receive either protocol-directed weaning implemented
by nurses or physician-directed weaning implemented
by six ICU’s anesthesia attending. The weaning
techniques were at the discretion of the managing
physician for the physician-directed weaning group.
The surgical ICU had 14 beds and it was a closed unit
taken care of by only one team of physicians. The
surgical ICU had one senior attending that was
certified for critical care medicine or anesthesia board
and one junior anesthesia attending who performed
a ward round every day. Additionally, there were
approximately 5 to 6 trainees (2 first year, 2 second
year, and 1 or 2 third year anesthesia and surgical
resident) working 24 hours in the ICU. Block
randomization with block size of four and six was
employed to ensure an equal number of subjects in the
two groups at the time of interim analyses. Each
assignment of weaning method was indicated on a
data form that was folded and sealed in an opaque
envelope and opened only after written informed
consent was obtained.

Before the beginning of the present
investigation, the ICU staff developed a protocol to

guide the assessment of weaning readiness and the
weaning process for patients in the unit. This work
was done in advance to facilitate acceptance of the
weaning protocols within the ICU. The nursing staff
in the general surgical ICU was thoroughly trained on
the weaning protocols before its implementation. A
1- month training period was used, before beginning
the investigation, allowing time for nurses to become
familiar with the weaning protocols. Patients randomized
to the protocol-directed group were assessed for
weaning readiness and were weaned from MV
according to the guidelines of the ICU protocols.

Before the start of a protocol-directed
weaning, each patient’s attending physician was
notified, and informed consent was asked from
patients if they were fully conscious (in elective cases
that have already reserved ICU, patients would be
asked for informed consent preoperatively) or from
their relatives in semi or unconscious patients.

Weaning protocols
Patients who received protocol-directed

weaning entered a weaning protocol when their
diseases had resolved or significantly improved,
according to predetermined protocol entry criteria.
Entry criteria (patient had to meet all of these criteria)
included 1) the ratio of PaO2 to FiO2 was > 200 at FiO2
< 0.4, 2) oxygen saturation > 94%, 3) the patient was
on positive end expiratory pressure (PEEP) < 5 cmH2O,
4) patients’ respiratory rate were < 35 breaths/min,
5) patients’ heart rate were < 120 beats/min, 6) the ratio
of respiratory rate to tidal volume (Rapid shallow
breathing index) was < 105, 7) dopamine or dobutamine
was allowed in doses < 5 μg/kg/min and norepineprine
in a dose of < 5 μg/min, 8) pain score of the patient
was < 4, 9) the patients’ static lung compliance were
> 25 cc/cmH2O and minute ventilation were < 10 L/min
and 11) the patient was awake or easily arousable and
following commands. If any of the components of
the daily screen were not met, the patient would not
undergo a spontaneous breathing trial (SBT) on
that day and continued to be screened the following
morning. On the other hand, if the patients passed the
screening criteria, the SBT would be performed with
pressure support up to 7 cmH2O and 5 cmH2O of PEEP
for 120 minutes. A predetermined criterion was set to
define failure to tolerate the weaning trial. For SBT to
be considered failed, any one of the weaning failure
criteria had to be met 1) oxygen saturation < 92%,
2) respiratory rate > 35 breaths/min, 3) heart rate > 120/
min or heart rate changes more than 20% from baseline,
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4) systolic blood pressure > 180 or < 90 mmHg
or changes more than 20% from baseline, 5) the
requirement of vasopressor or inotropic agents, 6) the
development of diaphoresis, somnolence, dyspnea and
chest pain. SBT was then terminated and mechanical
ventilator was reinstituted at the original settings and
the patient would be reevaluated for SBT in the next
24 hours. If SBT was considered successful, the
attending was asked to approve extubation. Patients
continued to be screened daily until extubation, 21 days
after enrollment, performance of tracheostomy, death,
or withdrawal of care.

Study outcome and variables
The primary outcome of the present study

was the duration (hours) of MV defined by time
from tracheal intubation to either discontinuation of
MV or the continued need for MV at day 21 after
randomization. The secondary outcomes were the
need for re-intubation within 72 hours after extubation
and the need of MV for more than 21 days.

Data collection
For all patients, the following characteristics

were recorded by one of the investigators at the time
of admission, age, gender, body weight, height, the
severity of illness based on Sequential Organ Failure
Assessment (SOFA) score and Acute Physiology
and Chronic Health Evaluation (APACHE) II scores,
the development of the acute respiratory distress
syndrome (ARDS), types of intra-abdominal surgery,
the presence of epidural catheter for postoperative
analgesia, balance of fluid intake and output until
the day of weaning, the mode of MV used before the
beginning of weaning process, and the indication
for MV. Respiratory function was measured by
nurses, before the beginning of the weaning process,
according to either physician orders or the guidelines
of the weaning protocols. The frequency of re-
intubation and the need for MV of more than 21 days
were recorded. Enrolled patients were followed until
they were successfully weaned from MV, died, or were
transferred to a long-term care facility with MV. The
individuals performing the data collection and
recording patient outcomes were not involved in the
medical care of the study patients.

Statistical data analysis
Previous data(8) showed that mean + SD of

the duration of MV was 108 + 126 and 144 + 144 hours
in the protocol-directed weaning and physician-

directed weaning, respectively. Based on these
figures, a sample size of 176 subjects per group was
required to guarantee a power of 80% at 2-sided type I
error of 0.05 to test the mean difference in duration of
MV between two groups of 36 hours with SD of 120
hours. O’Brien-Flemming procedure was applied to
control for overall type I error due to repeated data
analyses. To account for four looks of the data using
O’Brien-Flemming method, the sample size required
then becomes 176 multiplied by adjusting factor of
1.024, which is 180 subjects per group.

Since it will take about a year to recruit all
370 patients, four interim analyses are planned at fixed
calendar time of month 4, 6, 8, and the end of the present
study. The stopping boundaries of O’Brien-Flemming
are applied to control for the overall type I error at 0.05.
Decision to terminate the present study early based
on both statistical data analysis result and other
factors was done by an independent committee.

Primary analysis of duration of MV based
on intention-to-treat (ITT) population and the
secondary (supporting) analysis was on per-protocol
(PP) population.

The primary outcome (duration of mechanical
ventilation) was compared by using Mann-Whitney-
Wilcoxon test. Data was presented as median (inter-
quartile range).

Analysis of secondary endpoints, the
proportion of re-intubation within three days among
extubated patients, and the proportion of the need of
MV more than 21 days in the two arms were compared
using Chi-square or Fisher’s exact test as appropriate.
All statistical procedures were performed using
SAS 8.0. A 2-sided p-value of < 0.05 was considered
statistical significance.

Definitions
APACHE II scores and SOFA scores were

calculated in a standard manner, APACHE II using
clinical data available from the first 24 hrs of intensive
care(16) and SOFA score was calculated on admission
and every 48 hrs until ICU discharge(17). ARDS was
defined on the basis of the following criteria: a) chest
radiograph showing bilateral pulmonary infiltrates;
b) PaO2/FiO2 ratio < 200, regardless of the level of
PEEP; and c) a pulmonary artery occlusion pressure
of < 18 mmHg or no clinical evidence of left atrial
hypertension(18). Morbid obesity was defined as body
weight greater than two times of ideal weight, ideal
body weight = body mass index [weight (kg)/height2

(m2)] of 22-28, morbid obesity defined as BMI > 35.
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Finally, re-intubation was defined as the requirement
of intubation within three days after extubation.

Results
During the present study period, 472 patients

required invasive MV more than 24 hours. Some of
patients satisfied exclusion criteria or informed consent
could not be obtained. Nevertheless, the present study
was early terminated after the second interim analyses
at 6 months. One hundred patients were enrolled in
the present study. There were 51 patients enrolled in
the protocol-directed weaning group and 49 patients
enrolled in the physician-directed weaning group.

Demographic variables
Demographic data are shown in Table 1.

There were 36 men in the protocol group (70%) and
26 men in the physician-directed group (53%). The
mean age of the present study participants was 57.7 +
12.9 years in the protocol group and 60.3 + 13.8 years
for the physician-directed group. The majority of
type of operation was general surgery, 76.5% in the
protocol and 85.7% in the physician-directed group.

There were 11 patients in the present study group and
12 patients in the control group who had epidural
catheter for post-operative pain control. At the time of
enrollment, a variety modes of MV were used, SIMV
(simultaneous intermittent mechanical ventilation) was
used more than other modes (86.3% in the protocol
and 79.6% in the control group). The SOFA score was
approximately 3.0 in both groups. The balance of
fluid before weaning was not significantly different
between groups.

The majority of patients required MV for
the reason of post-operative respiratory support.
However, there were two patients in the protocol group
that had to be intubated because of aspiration and
pulmonary effusion and one patient in the control
group required intubation because of sepsis and
respiratory failure. None of the patients in the present
study was diagnosed with ARDS.

Duration of Mechanical Ventilation
The median duration of MV before a

successful screening test was 2.0 (1, 5) days in the
protocol group and 2.5 (1, 6) days in the control group

Characteristic Protocol group (n = 51) Control group (n = 49)

Sex
Male      36 (70)      26 (53)
Female      15 (29)      23 (46)

Age (years)      57.5 + 12.9      60.3 + 13.8
Types of surgery

General      40 (78)      42 (85)
Urological        6 (11.8)        4 (8)
Gynecology        3 (5.9)        2 (4)
Obstetric        2 (4)        1 (2)

Epidural catheter      11 (21)      12 (24)
Mode of mechanical ventilator

SIMV      44 (86)      39 (79)
A/CMV        4 (7.8)        6 (12)
PS        3 (6)        3 (6)
BIPAP        0 (0)        1 (2)

Fluid balance (cc) 4,623 + 4246 5,306 + 3936
SOFA score        3.06 + 2.7        3.06 + 1.8
APACHE II score        8.5 + 3.8        8.8 + 3.5
Median duration before weaning** (days)(IQR)        2 (1-5)        2.5 (1-6)

* SOFA score = sequential organ failure assessment; APACHE II scores = acute physiology and chronic health evaluation II
scores; SIMV = simultaneous intermittent mandatory ventilation; A/CMV = assist control mandatory ventilation; PS =
pressure support;  BIPAP = bi-level positive airway pressure
** Duration before weaning was defined as the number of days between intubation and a successful screening test

Table 1. Baseline Characteristics of the study patients*. Data presented as n (%), mean + SD or median (interquartile
range, IQR)
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(p = 0.06). The median duration of MV was 40 (25, 125)
hours in the protocol group and 72 (26, 220) hours in
the physician-directed weaning group (p < 0.001).

Complication
No complications occurred during the

screening tests or the trials of spontaneous breathing
with pressure support. None of the patients required
MV > 21 days. There was no difference between the
groups regarding re-intubation rate, two patients
(3.9%) in the protocol group and three patients (6.1%)
in the control group were re-intubated within the initial
72 hours after extubation (p = 0.61). Pulmonary edema
was the major reason for re-intubation.

Discussion
The weaning process may account for

56-92% of the total duration of MV(19). Therefore,
recognizing weaning readiness and managing the
weaning process are important. Several studies(8-11)

demonstrated that weaning protocols improve
outcomes over decisions made by clinicians. In 2001,
the collective task force facilitated by the American
College of Chest Physicians, the American Association
for Respiratory Care, and the American College of
Critical Care Medicine developed evidence-based
guidelines for weaning and discontinuing ventilatory
support. The guidelines recommended that weaning/
discontinuation protocols that are designed for
non-physician health-care professionals should be
developed and implemented in ICUs(20). Nevertheless,
ICUs are complex places. The problem is how to
implement this protocol and have a high rate of
adherence in various institutions that are different
in resources and systems.

The present study was a randomized,
controlled study designed to examine the effect of
weaning protocols on the duration of MV in the intra-
abdominal surgical patients. The authors demonstrated
that nurses, using protocol guidance, could wean
patients from MV safely and more quickly than
physicians in intra-abdominal surgical patients. The
baseline characteristics were not significantly different
between the two groups. The majority of patients in
the present study was postoperative and had mild
severity of illness scores (SOFA 4 3). The median
duration of MV, the primary outcome, was significantly
shorter in the protocol-directed weaning group than
the physician-directed group (40 and 72 hours,
p < 0.001). However, the authors recruited only 100
participants in the present study, apparently the overall

sample size should be 360 patients. The authors did
the first and second interim analysis of 100 patients
and found significant outcomes so the authors
decided to stop the present study earlier. Furthermore,
the duration of MV of both groups was shorter than
other previous studies(8,10,11) that might have resulted
from postoperative, mild severity of illness in the
population. Additionally, the majority of patients in the
physician-directed weaning group were ventilated
with SIMV (79%) and IMV was traditionally used for
weaning. Given that IMV weaning had previously
shown to take approximately two days longer than
weaning with SBT(21), the results from the present
study was consistent with the study of Esteban et al.
Although SBT is usually the final test of adequate
patients ventilation, there are many variations on the
actual process of conducting an SBT, for example, the
duration might range from 30 to 120 min, the level of
mechanical support intended to overcome the work of
breathing through the endotracheal tube varying
among various modes of ventilator and the different
criteria to identify SBT failure. Any of these factors
might influence the outcome of the trail. In the
present study, the authors used pressure support up
to 7 cmH2O and 5 cmH2O of PEEP for 120 minutes.
Although none of the patients had complications
from SBT, there might be some patients ready to be
extubated earlier. However, more work is required to
confirm the adequacy of shorter SBT(22) and to compare
various ventilatory support methods for SBT.

The present study had several potential
limitations. It is rarely possible to blind clinicians in
the study to treatment assignment. Therefore, bias
from differential use of co-interventions or assessment
of outcomes can never be completely excluded. Given
this design limitations, it is not surprising that clinical
trials of protocols generate a great deal of debate.
Although the present study demonstrated that duration
of MV was shorter in the protocol-directed weaning
group, other more meaningful outcomes such as ICU
stay, hospital stay, hospital costs, and mortality were
not presented. Consequently, the clinical importance
of the results is not clear and doubt on the generalization
of the present findings still exists. However, the present
study was the first study regarding the implementation
of clinical protocol in the presented ICU and the first
study to demonstrate the use of a weaning protocol by
non-physician in this particular group of patients.
Furthermore, more research with rigid methodology is
required in order to disseminate and implement this
protocol.
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The introduction of protocols into an
institution or ICU did not guarantee that the protocol
would be used, or used correctly. The initial obstacle
for the implementation of the weaning protocol in our
ICU was a shortage of nursing staff (one nurse per
two or three patients at study period), performing the
protocol has consumed their time from their daily work.
In addition, there have not been respiratory therapists
in our institution, the responsibility of patients’
respiratory care was taken by nurses, residents and
attending physicians. Other problems related to the
propagation of protocol are that therapies that are
inherently appealing become institutionalized before
they are rigorously proven to improve outcomes,
and they become a “standard of care” that is difficult
to reverse such as weaning patients from a ventilator
can be performed only by physicians or using IMV
for weaning. From our ICU system, the authors do
believe that the protocol must be initiated by a
clinician. Furthermore, if the intent of the protocol is to
improve patient outcomes, intense education and
monitoring are necessary to achieve even minimal
protocol adherence(23).

Conclusion
The authors have shown that protocol-

directed weaning of MV is safe and resulted in a
shorter duration of MV compared with the traditional
practice of physician-directed weaning in intra-
abdominal surgical patients. Although implementation
of a protocol-directed weaning resulted in the initiation
of the weaning process earlier and a more rapid
progression of weaning to the point of discontinuation
of MV, their implementation should be based on local
clinical characteristics and needs, accompanied by an
intensive education effort and measurement of
adherence and outcomes.

References
1. Cook DJ, Meade MO, Guyatt GH, Griffith L,

Booker L. Weaning from mechanical ventilation;
the McMaster Evidence Based Medicine Practice
Center. Washington, DC: Agency for Health-care
Research and Quality; 2000.

2. Ely EW, Baker AM, Evans GW, Haponik EF. The
distribution of costs of care in mechanically
ventilated patients with chronic obstructive
pulmonary disease. Crit Care Med 2000; 28: 408-
13.

3. Ely EW, Baker AM, Evans GW, Haponik EF. The
prognostic significance of passing a daily screen

of weaning parameters. Intensive Care Med 1999;
25: 581-7.

4. Epstein SK, Ciubotaru RL, Wong JB. Effect of
failed extubation on the outcome of mechanical
ventilation. Chest 1997; 112: 186-92.

5. Epstein SK, Ciubotaru RL. Independent effects of
etiology of failure and time to reintubation on
outcome for patients failing extubation. Am J
Respir Crit Care Med 1998; 158: 489-93.

6. Esteban A, Alia I, Gordo F, Fernandez R, Solsona
JF, Vallverdu I, et al. Extubation outcome after
spontaneous breathing trials with T-tube or
pressure support ventilation. The Spanish Lung
Failure Collaborative Group. Am J Respir Crit Care
Med 1997; 156: 459-65.

7. Sahn SA, Lakshminarayan S. Bedside criteria for
discontinuation of mechanical ventilation. Chest
1973; 63: 1002-5.

8. Ely EW, Baker AM, Dunagan DP, Burke HL, Smith
AC, Kelly PT, et al. Effect on the duration of
mechanical ventilation of identifying patients
capable of breathing spontaneously. N Engl J
Med 1996; 335: 1864-9.

9. Strickland JH, Jr., Hasson JH. A computer-controlled
ventilator weaning system. A clinical trial. Chest
1993; 103: 1220-6.

10. Kollef MH, Shapiro SD, Silver P, St John RE,
Prentice D, Sauer S, et al. A randomized, controlled
trial of protocol-directed versus physician-
directed weaning from mechanical ventilation.
Crit Care Med 1997; 25: 567-74.

11. Marelich GP, Murin S, Battistella F, Inciardi J,
Vierra T, Roby M. Protocol weaning of mechanical
ventilation in medical and surgical patients by
respiratory care practitioners and nurses: effect
on weaning time and incidence of ventilator-
associated pneumonia. Chest 2000; 118: 459-67.

12. Randolph AG, Wypij D, Venkataraman ST, Hanson
JH, Gedeit RG, Meert KL, et al. Effect of mechanical
ventilator weaning protocols on respiratory
outcomes in infants and children: a randomized
controlled trial. JAMA 2002; 288: 2561-8.

13. Namen AM, Ely EW, Tatter SB, Case LD, Lucia
MA, Smith A, et al. Predictors of successful
extubation in neurosurgical patients. Am J Respir
Crit Care Med 2001; 163: 658-64.

14. Krishnan JA, Moore D, Robeson C, Rand CS,
Fessler HE. A prospective, controlled trial of a
protocol-based strategy to discontinue mechanical
ventilation. Am J Respir Crit Care Med 2004; 169:
673-8.



936 J Med Assoc Thai Vol. 93 No. 8  2010

15. Tonnelier JM, Prat G, Le Gal G, Gut-Gobert C,
Renault A, Boles JM, et al. Impact of a nurses’
protocol-directed weaning procedure on outcomes
in patients undergoing mechanical ventilation for
longer than 48 hours: a prospective cohort study
with a matched historical control group. Crit Care
2005; 9: R83-9.

16. Knaus WA, Draper EA, Wagner DP, Zimmerman
JE. APACHE II: a severity of disease classification
system. Crit Care Med 1985; 13: 818-29.

17. Peres BD, Melot C, Lopes FF, Nguyen Ba V,
Vincent JL. The Multiple Organ Dysfunction
Score (MODS) versus the Sequential Organ Failure
Assessment (SOFA) score in outcome prediction.
Intensive Care Med 2002; 28: 1619-24.

18. Bernard GR, Artigas A, Brigham KL, Carlet J, Falke
K, Hudson L, et al. The American-European
Consensus Conference on ARDS. Definitions,
mechanisms, relevant outcomes, and clinical trial
coordination. Am J Respir Crit Care Med 1994; 149:
818-24.

19. Esteban A, Anzueto A, Frutos F, Alia I, Brochard L,
Stewart TE, et al. Characteristics and outcomes in
adult patients receiving mechanical ventilation: a
28-day international study. JAMA 2002; 287: 345-55.

20. MacIntyre NR, Cook DJ, Ely EW Jr, Epstein SK,
Fink JB, Heffner JE, et al. Evidence-based
guidelines for weaning and discontinuing
ventilatory support: a collective task force
facilitated by the American College of Chest
Physicians; the American Association for
Respiratory Care; and the American College of
Critical Care Medicine. Chest 2001; 120(6 Suppl):
375S-95S.

21. Esteban A, Frutos F, Tobin MJ, Alia I, Solsona JF,
Valverdu I, et al. A comparison of four methods of
weaning patients from mechanical ventilation.
Spanish Lung Failure Collaborative Group. N Engl
J Med 1995; 332: 345-50.

22. Esteban A, Alia I, Tobin MJ, Gil A, Gordo F,
Vallverdu I, et al. Effect of spontaneous breathing
trial duration on outcome of attempts to discontinue
mechanical ventilation. Spanish Lung Failure
Collaborative Group. Am J Respir Crit Care Med
1999; 159: 512-8.

23. Chatburn RL, Deem S. Respiratory controversies
in the critical care setting. Should weaning
protocols be used with all patients who receive
mechanical ventilation? Respir Care 2007; 52:
609-19.

การหย่าเคร่ืองช่วยหายใจในผู้ป่วยท่ีมาทำการผ่าตัดในช่องท้อง

อรอุมา ชัยวัฒน์, นิยมพร สาริมา, กัสมา นิยมพานิชพัฒนา, จุฬาลักษณ์ โกมลตรี, ยุทธนา อุดมพร, สุณีรัตน์ คงเสรีพงศ์

ภูมิหลัง: จากการศึกษาท่ีผ่านมา การหย่าจากเคร่ืองช่วยหายใจสำหรับผู้ป่วยวิกฤตท่ัวไปโดยวิธี protocol-directed ใช้ระยะเวลา
สั้นกว่าวิธี physician-directed การศึกษาแบบไปข้างหน้าโดยการสุ่มนี้เพื่อเปรียบเทียบระยะเวลาที่ผู้ป่วยใช้เครื่องช่วยหายใจ
ระหว่างวิธี protocol based nurse-directed กับวิธี physician-directed ในผู้ป่วยท่ีได้รับการผ่าตัดช่องท้อง
วัสดุและวิธีการ: ผู้ป่วยท่ีต้องช่วยหายใจหลังการผ่าตัดช่องท้อง 100 คน ถูกสุ่มแยกเป็น 2 กลุ่ม 1) protocol-directed 51 คน
2) physician-directed 49 คน โดยกลุ่ม protocol-directed ได้รับการทำ daily screening และ spontaneous breathing trial
โดยพยาบาล
การวัดผล: ระยะเวลาท่ีผู้ป่วยใช้เคร่ืองช่วยหายใจ
ผลการศึกษา: ระยะเวลาท่ีผู้ป่วยใช้เคร่ืองช่วยหายใจโดยวิธี protocol-directed กับวิธี physician-directed มีค่ามัธยฐาน 40 และ
72 ช่ัวโมง ตามลำดับ (p < 0.001) ผู้ป่วย 2 ราย ในกลุ่ม protocol-directed และ 3 ราย ในกลุ่ม physician-directed ได้รับการใส่
ท่อช่วยหายใจซ้ำภายใน 72 ช่ัวโมง หลังการถอดท่อ (p = 0.61) ไม่มีผู้ป่วยท่ีต้องช่วยหายใจนานกว่า 21 วัน
สรุป: การทำ daily screening และ spontaneous breathing trial โดยพยาบาลในผู้ป่วยหลังการผ่าตัดช่องท้อง มีระยะเวลาท่ีผู้ป่วย
ใช้เคร่ืองช่วยหายใจส้ันกว่าวิธี physician-directed



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


