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Results of Applying a Ventilator Weaning Protocol Led by
an Advanced Practice Nurse for Cardiac Surgery Patients

Eim, YoungJu' * Choi, Su Jung?

"Head Nurse, Seoul National University Bundang Hospital, Seongnam, South Korea
2 Professor, Graduate School of Clinical Nursing Science, Sungkyunkwan University, Seoul, South Korea

Purpose : This study aimed to assess the effectiveness of an advanced practice nurse (APN)—driven ventilator weaning
protocol for patients undergoing cardiac surgeries. Methods : A retrospective analysis was conducted on 226 patients
admitted to the intensive care unit ICU) of a tertiary hospital between January and June 2020, following a
cardiac surgery. Patients were divided into an APN protocol—applied group (experimental group, n=152) and a
control group managed based on doctors' judgment (n=74). Ventilator weaning criteria and clinical outcomes,
including duration of ventilation, length of ICU stay, and rate of reintubation, were compared between the two
groups. Results : Patients in the control group were older and had a higher incidence of massive bleeding from
chest tube drainage (>100 cc/hr) at baseline. The average duration of ventilation was significantly shorter in the
experimental group compared to the control group (7.44 vs. 21.61 hours, p <.001). Furthermore, the mean
length of ICU stay was shorter in the experimental group compared to the control group (47.96 vs. 77.97 hours,
p <.001). There was no difference in the rate of reintubation between the two groups. Conclusion : These findings
suggest that an APN—driven ventilator weaning protocol can improve clinical outcomes without significant
complications. These results support the adoption of APN—driven mechanical ventilator weaning protocols in
clinical practice.
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Patients who attempted ventilation weaning
out of surgical intensive care unit after
cardiac surgery
(N=255)

FPatients who proceeded to

Patients with Advanced Practice N N i
ventilator weaning at the discharge

Nurse—led ventiator protocol

(a= 173) of doctors
(n=82)
Exclude 21 patients from analysis Exclude 8 patients from
17 patients with missing data on analvsis
weaning indication
(RASS, TV, V/S, GCS ete) I 8 patients who
4 patients who re—entered the attempted ventilator
intensive care unit weaning but failed
Experimental group Control group
(n= 152) (n=74)

Figure 1. Patient inclusion flow diagram
GCS=Glasgow Coma Scale; RASS=Richmond Agitation—Sedation Scale; TV=Tidal volume; V/S=Vital signs
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= S5BF 100~140 mmHg

= No Acidosis

T
[Oxygenation] Fail : = No Hypoxemia
= Fi0; = 0.6 X = No Hypercapnia
= FPEEF = 5cemH0 Resume And
= P53 = 10 emH:0 — : - PR
Appropriate [Pass All Extubation criterial
. 50, 298% L .
Ventilator setting = RE = 35 /min
[Pulmonary function] = 5p0; = 98 %
= RR = 36 /min Fail

Pass = HR = 100 /min
= SBP 100~140 mmHg

= Pt iz not agitated.

= TV =z 5mL/kg
= MV = 20 L/min
= PaCO; £ 40 mmHg == Assess Pt for
[Mentation] SRT diaphoretic or anxious
= Awake = Pt cough on command

r

Repeat

(open & close eves)
= Simple obey command
(grip hands “Yes' or No'

Figure 2. Ventilator weaning protocol
ABGA=Arterial blood gas analysis; FiO,=Fraction of inspired oxygen; f/u=Follow up; HR=Heart rate; MV=Minute
volume; PaCO,=Partial pressure of arterial carbon dioxide; PEEP=Positive end expiratory pressure; PS=Pressure support;
pt,=Patient; RR=Respiration rate; SBP=Systolic blood pressure; SBT=Spontaneous breathing trial; SpO,=Oxygen saturation
of arterial blood; TV=Tidal volume.
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Table 1. Characteristics of Subjects (IN=226)
Experimental group  Control group
Characteristics Categories (n=152) (n=74) Z ory 0
MzSD or n(%) M=SD or n(%)
Age (year) 64.20+11.94 68.31+12.36 -2.18 0297
Sex Male 101(66.4) 43(58.1) 1.50 221
Female 51(33.6) 31(41.9)
Diagnosis Aortic disease 48(31.6) 34(45.9) 4.68 .196
Coronary disease 47(30.9) 20(27.0)
Valvular disease 43(28.3) 15(20.3)
Others 1409.2) 5(6.8)
Comorbidity
Hypertension Yes 94(61.8) 44(59.5) 0.11 730
No 58(38.2) 30(40.5)
Diabetes Yes 44(28.9) 22(29.7) 0.01 .903
No 108(71.1) 52(70.3)
Cerebral disease Yes 20(13.2) 9(12.2) 0.04 834
No 132(86.8) 65(87.8)
Pulmonary function test Normal 73(53.7) 27(69.2) 2.99 .084
(n=175) Abnormal 6346.3) 12(30.8)
ASA class I 1(0.5) 000.0) 3021
(n=221) i 42(28.4) 15(26.3)
v 102(68.9) 58(79.5)
Vv 3(2.0) 000.0)
Bleeding from chest tube <100 134(88.2) 47(63.5) 18.95 <001
drainage (cc/hr) >100 1811.8) 27(36.5)
APACHE T 29.73+5.29 31.00£5.06 -1.36 088"

' Mann—Whitney U test, TFisher’s exact test.

APACHE T=Acute physiology and chronic health evaluation; ASA class=American Society of Anesthesiologists Classification.
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p <.001), 7rst IHWTM %7}
At x*=34.43, p <.001) (Table 2).

39%(25.7%), R

3 Holg B

Ae5E7] B8/ AE 7.33+13.0741%%, o

21.61+£29.31 7t & & 7t Rt ApolE B
HHz=-6.92, p <.001). Z-&7]7to] 6AIZE H]RiQl 7
= AT 1029(67.1%), 2 16H(21.6%)°1H,
6~12A17RS AR 2278(14.5%), ThETE 1578(20.3%),
12417 Z3k= A8 289(18. 4(%) o2 4375(58.1%)

I

SBP, RASS, © —VH% = 22t 7Rt Aole /I
(Table 2). o7 T 7t 993t ZolE HYrHx*=45.70, p <
.001). S A7 AT 47.96+37.124]
7h, HZRF 77.97+78.38A|7k0 2 = 7t 8-2J5t Xjo]
= H?}Jl(z:—339 p <.001), A Al F 3t
Rt olE HolA| eiektKTable 3).
Table 2. Weaning Process Criteria (N=226)
Experimental Control
group group
Components Variables Categories (n=152) (n=74) Zor x° p
M=SD M=SD
or n(%) or n(%)
Initiated spontaneous breathing trial
Hemodynamic HR <100 142(93.49) 65(87.8) 2.02 156
stability (/min) >100 10(6.6) 9(12.2)
SBP 132.35+19.63 127.12+20.74 -2.31 021
(mmHg) <100 8(5.3) 20.7) 1531
: 100~140 93(61.2) 55(74.3)
>140 51(33.6) 17(23.0)
Oxygenation RO, <0.6 137(90.1) 65(87.8) 0.28 .599
0.6 1509.9) 9(12.2)
PEEP <5 134(88.2) 64(86.5) 0.13 720
(cmH,0) >5 18(11.8) 10(13.5)
PS <10 70(46.1) 37(50.0) 0.31 577
(emH20) >10 82(53.9) 37(50.0)
SPO, (%) >98 151(99.3) 71(95.9) o4t
<98 1(0.7) 3@.1
RR (/min) <35 152(100) 74(100)
>35 000.0) 000.0)
Pulmonary TV >5 143(94.1) 73(98.6) 1727
function (mL/kg) <5 9(5.9) 1(1.4)
MV <20 152(100) 74(100)
(L/min) >20 000.0) 000.0)
PaCO, <40 124(81.6) 58(78.4) 0.32 .569
(mmHg) >40 28(18.4) 16(21.6)
Mentation Awake Yes 47(30.9) 50(67.6) 27.28 <.001
No 105(69.1) 24(32.49)
Simple obey Yes 39(25.7) 49(66.2) 34.43 <001
command No 113(74.3) 25(33.8)
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Experimental Control
group group
Components Variables Categories (n=152) (n=74) Zor x° p
M=SD M=SD
or n(%) or n(%)
The time to extubation
RR <35 152(100) 74(100)
(/min) >35 000.0) 000.0)
SPO; (%) >98 147096.7) 69(93.2) 1.41 234
<98 5(3.3) 5(6.8)
HR 84.05+£14.24 86.431£16.25 1.12 262
(/min) <100 131(86.2) 59(79.7) 1.54 213
>100 21(13.8) 15(20.3)
SBP 131.09+18.34 132.38+18.81 0.49 .624
(mmHg) <100 6(3.9) 4(5.4) 2.03 .361
100~140 103(67.8) 43(58.1)
>140 43(28.3) 27(36.5)
RASS -1 13(8.6) 5(6.8) 345 177
-1~1 138(90.8) 66(89.2)
>1 1(0.7) 34.D
Mentation
Awake Yes 152(100) 74(100)
No 000.0) 000.0)
Simple obey Yes 151(99.3) 74(100) 4847
command No 1(0.7) 000.0)

* Mann—Whitney U test, "Fisher's exact test.

FiO,=Fraction of inspired oxygen; HR=Heart rate; MV=Minute ventilation; PaCO,=Partial pressure of arterial carbon dioxide;
PEEP=Positive end expiratory pressure; PS=Pressure support; RASS=Richmond Agitation—Sedation Scale; RR=Respiration rate;
SBP=Systolic blood pressure; SPO,=Oxygen saturation of arterial blood; TV=Tidal volume.

Table 3. Weaning Outcomes of Mechanical Ventilation (IN=226)
Experimental Control
Outcomes Categories (Sgl;g) (?E?AF,)) Zory o
MtSD or n(%) MtSD or n(%)
Iv)eﬁzzzn"f(hfﬁlamal 7.44+13.07 21.61429.31 ~6.92 €001’
<6 102(67.1) 16(21.6) 45.70 <001
6~12 22(14.5) 15(20.3)
>12 28(18.4) 43(58.1)
Length of ICU stay (hour) 4796+37.12 77.97+78.38 -3.39 <001
Reintubation Yes 2(1.3) 1(1.49) >.9991
No 150(98.7) 73(98.6)

"Mann-Whitney U test, Fisher’s exact test.
ICU=Intensive care unit.
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