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Indication-based guideline for arterial blood gas analyses after
cardiac surgery, and its impact on hospitals’ economy and

patients’ outcome.
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P As a consequence of stereotype routine testing -
every 4 hours until discharge - on our cardiac ICU
in2013 about 27,000 US dollars have been spent
exclusively for arterial blood gas (ABG) tests in adult

cardiac patients.

**This routine is applied even in hemodynamic and
respiratory stable patients. Additionally, ABG tests are
performed after new adjustment of ventilator settings,
decreasing oxygen saturation or significant

hemodynamic changes, such as hyper-/hypotension




ational and problems

<IN 2007, Melanson et al.demonstrated that 25.7% of
ABG tests in a large tertiary care hospital were

without comprehensible indication.

**Merlani et al.(2001)developed a guideline for ABG
testing in non cardiac surgical patients leading to a
significant decrease of its application without any

impact on patients’ outcome.

**To our knowledge, there is no published guideline for

ABG testing in postoperative cardio-surgical patients

during their stay on intensive care unit.




erials and MethodsS

Guideline development

A pilot version of the guideline was designed locally
by cardiothoracic surgery unit consultant, surgeon

;,anesthetist and senior nurse.



http://www.google.co.th/url?q=http://www.glamiva.com/2010_02_01_archive.html&sa=U&ei=K5W5UqKMC8n_rAf85YCADQ&ved=0CEEQ9QEwDDgU&usg=AFQjCNE75Pfs6azrQ6p-vJBklz5rI_BL1Q

Guideline for Arterial Blood Gas requests for Post-cardiac surgery patients at 1CLU

T MNomal ABG

pH = 7.35-F 45 mmHg
PalCOs = 35-45 mmHg
FPals = 80-100 mmHg
HCO, = 22-226 mgfdL
SpOs = 97-100%

RF= -4 to 4

= Abnormalities

- Hypoxia from
pulmonary cause;
congestion, effusion,
atelectasis, hypercarbia
- Metabolic acidosis/
alkalosis

- Respiratory acidosis’
alkalosis

- Unstable hemodynamic
— Active bleeding

= - c <
Criteria for weaning

- Stable hemodynamic
- Loww to moderate dose
inotropic drugs

- Good consciousness
- Mo signs of active
bleeding

- Mormnal chest film

4 Clinical stable

- Absent of restlessness
- Absent of dyspnea

- RR = 16-24/min

- Stable hemodynamic

- SpOs 97-100%

| Paost-cardiac surgery patients™ arrive at 12U |

A

| ABG 15 min after ICU arrival

Wes J_.

*Elective CABG,
“Walvular repair or
replacement, W3D
closure, ASD closure,
Aortic surgery

Clinical stabls
Mormal ABG'

Correct abnormalities™

A

' JF

Wean off vantilator setting to low Fils
Keep SpO2 97-100%

b

= - - E 3
Meet critena for ventilator weaning

ABG 15-30 min
after correction

T

Maintain low setting ventilator

Keep SpO2 97-100%
Correct abnormalities®

4'. )

es s

Spontanecus breathing trial

1

ABG 15-30 min after SBT

N

Clinical stable
Mormal ABG!

Yes 'ulr

Extubate and O, therapy

ABG 20-60 min
after correction

whithy O mask 7-10 LPM

)

Clinical stable®

Yes '-l.-"

O cannula 3-5 LPMM

1

Reintubate

ABGS 15-30 min after O- cannula
therapy if SpO2 < 97%

1

Climical stable Normal

N o

A

SpO2 or ABS®

Yes mlr'
Daily ABG until ICU discharge
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"~ Objectives

1.To evaluate the frequency of arterial blood

gas analyses by comparing a conventional
with a guideline-based schedule, and
2. To investigate the influence of ABG testing

on patients’ outcome.




" ""Materials and Methods

&__7

Sample size

For sample size calculation routine data of ICU
have been used. It was known that the average
number of ABG analyses per patient during the first
three ICU-days is twenty. Assuming a 25%
reduction by application of an indication based
schedule, the required sample size was 70 patients
in each group with a type | error of 0.05 and a

power of 80%.



Materials and Methods

nf nQuery Advisor - [MTTO-1]}

Y2 File Edit iew Options Assistants Randomize P

ITwo group t-test of equal means (equal n's)

1
Test significance level, «< 0.050
1 or 2 sided test? 2
Group 1 mean, Yy, 20.000
Group 2 mean, Y, 15.000
Difference in means, g, - B> 2.000
Common standard dewviation, & 10.000
Effect size, S =1y, - pul f o 0.500
Power ( % ) 80

n per group I 64 I
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erials and Methods

Inclusion criteria

*Patients who are undergoing elective cardiac
surgery include: CABG ,Valvular heart ,ASD,USD and

aortic surgery.
* Aged over 18 years old.
*Agreed to participate in this study.

Exclusion criteria

*Post-operative shock




Materials and Methods

Quasi-experimental study in a University hospital

After institutional review board approval,post
operative patients on cardiac intensive care unit.
Seventy randomly selected patients treated during
January — September 2013 served as control
(6roupC); their data were recorded retrospectively.
Another seventy patients, guideline group (Group
G),were prospectively investigated after providing
written informed consent during January -May
2015.
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Tablem Patients baseline characteristics and perioperative data.

Group C Group G p-value
(n=70) (n=70)
Age (year) 0.394
<60 28 (40) 33 (47.1)
=60 42 (60) 37 (52.9)
Gender 0.236
male 34 (48.06) 41 (58.06)
Type of operations 0.455
— CABG 27 (38.6) 29 (41.4)
— CABG with valve repair (11.4) 6 (8.06)
— Valve replacement/repair 33 (47.1) 29 (41.4)
— Closure of ASD with or without valve repair 2(2.9) 6 (8.6)
Perioperative periods
Operation time (min) 233.16 = 81.81 217.97 = 72.77 0.248
Cardiopulmonary bypass time (min) 114.61+ 49.69 110.47 + 46.23 0.610
Aortic cross clamping time (min) 85.26 £ 46.05 7574 = 34 .84 0.172
WVentilator time (hours) 1402 £11.98 1490 £ 1047 0.643
Length of ICU stay (days) 1.84 + 1.35 1.73 +1.44 0.629

Data presented as mean = S or number (%o)

Abbreviation: CABG = coronary bypass graft surgery;

ASD = atrial septal defect.




TablFrequency and indication of arterial blood gas analyses.

Data presented as number or Median (Mwlin, Nax)

Timing and frequency of ABG test

Number or Median (WMin. Max)

Group C

Group GG

p-value

ICUT arrival (IN) 70O 7O

- Once 7O oo 0.3106

- Twice o 1 /\
Change of ventilator setting 2(0-13) 1 (0 - 3) K =< 0.001 )
total 189 64 S~—
Prior to extubation 0.702

- Once 63 64

- Twice 2 3

- total o7 70
Post-extubation

- Once o3 45
Routine testing (4 hourly vs daily) 2 (0 -24) O (0 - 9)
Total 244 55
- Hypoxia (PaO:2> =< 80 mmmHg) 0.855

- Once 2 2

- Twice 2 1

- Thrice 1 O

- T otal o 4
- Metabolic event (PaCO; = 45 mimmHg) O (O -7) O (0 -2) 0.683
Total 18 10
- Hypercarbia 0.063

- Once 7 1

- Twice 1 1

- Thrice O (0O) 1

- Total o S / \
Total R (4 - 47) 4 (2 - 15) K{:: 0.001 )

674 324 ~S——




Results

Median costs of ABG testing per patient during
ICU stay were 40(20 - 235) and 20 (10 - 75) USS

in group C and group G, respectively.




Conclusion

The guideline applied in this study, though
restrictive, had no influence on clinical outcome
but led to a significant reduction of ABG tests,
saving costs and reducing workload. Its permanent
implementation on cardiac surgery intensive care
units seems to be reasonable, and is

recommended.
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