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Implementation of the Head of Bed (HOB) Elevation Protocol on Clinical and Nutritional
Outcomes in Critically Ill Patients with Mechanical Ventilator Support

Se Hee Na, M.D., Hosun Lee, Ph.D.*, Shin Ok Koh, M.D., Hyun Sim Lee' and Sung Won Na, M.D.

Department of Anesthesiology and Pain Medicine, Anesthesia and Pain Research Institute, Yonsei University College of Medicine,
*Department of Nutrition and Dietetics, TMedical/Surgical Intensive Care Unit,
Department of Nursing, Severance Hospital, Seoul, Korea

Background: Although head of bed (HOB) elevation is an important strategy to prevent ventilator associated
pneumonia (VAP), some observational studies have reported that the application of the semi-recumbent position was
lower in patients receiving mechanical ventilator support. We performed this study to assess the effect of im-
plementation of the HOB elevation protocol in the intensive care unit (ICU) on clinical and nutritional outcomes.

Methods: We developed a HOB elevation protocol including a flow chart to determine whether the HOB of new-
ly admitted patients to ICU could be elevated. We measured the level of HOB elevation in patients with mechan-
ical ventilator twice a day and 2 days a week for 5 weeks before and after the implementation of the protocol,
respectively. Hemodynamic, respiratory and nutritional data were also collected, resulting in 251 observations from
35 patients and 467 observations from 66 patients before and after implementation.

Results: After implementing the protocol, the level of HOB elevation (16.7 = 9.9 vs. 23.6 1 2.9, p < 0.0001)
and observations of HOB elevation > 30° increased significantly (34 vs. 151, p < 0.0001). There was no sig-
nificant difference in the incidence of VAP. Arterial oxygen tension/fraction of inspired oxygen ratio improved (229
+ 115 vs. 262 + 129, p = 0.02). Mean arterial blood pressure decreased after the implementation of the protocol,
but remained within the normal limits. Calorie intake from tube feeding increased significantly (672 + 649 vs. 798

4e

plementing the protocol (50% vs. 17%, p = 0.001)

670, p = 0.021) and the events of high gastric residual volume (> 100 ml) occurred less frequently after im-

Conclusions: Implementation of the protocol for HOB elevation could improve the level of HOB elevation, oxy-

genation parameter and enteral nutrition delivery.

Key Words: enteral nutrition, head of bed elevation, oxygenation, protocol, ventilator-associated pneumonia.
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Head-up protocol in ICU
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Exclusion Criteria

- Operation: COMMANDO, spine involved, THR
Is he/she possible - Diagnosis: pelvic injury, spine injury
to elevate HOB? - Procedure: procedure
- Tracheostomy after 24 hr
- Angiogram after 8 hr

- Spinal tap after 4 hr
MBP > target BP?

[ Head up 30-45°

—

[ Supine or leg elevation ]

’% Check, check!!!

= Physical assessment!
= After position change!
= After radiographic checking!

= After CVP measurement!

= After various invasive procedure!
= After admission!

= After transportation!

Fig. 1. Head of bed elevation pro-
tocol. MBP: mean arterial pre-
ssure; CVP: central venous
pressure.
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Table 1. Demographic Characteristics

Pre- Post-
implementation implementation p value
(n = 35) (n = 66)
Age (year old) 65.5 = 16.1 63.6 £ 15.5 0.629
Gender (M/F) 20/15 39/27
(57%/43%) (59%/41%)
APACHE 1I score 209 + 8.2 15.8 0.050
Diagnosis
Respiratory 13 18
Renal/Gastrointestinal 7 9
Oncology 1 11
Cardiovascular 1 7
Infectious 2 10
Postoperative care 4 2
Neurology 5 7
Others 0 2
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Table 2. Clinical Outcomes

Pre- Post-
implementation implementation p value
(n = 35) (n = 66)
Sore incidence (n, %) 11 (31.4) 18 (27.3) 0.640

VAP incidence (n, %) 2.7 2 (3.0 0.510
ICU length of stay (day) 169 + 17.1 193 £ 154  0.524
Mortality (n, %) 8 (22.9) 18 (27.3) 0.951

Values are mean + SD or number of patients. APACHE: acute
physiology and chronic health evaluation.

Values are mean * SD or number of patients. VAP: ventilator
associated pneumonia; ICU: intensive care unit.

Table 3. The Level of Head of Bed (HOB) Elevation, Oxygenation and Nutritional Outcomes

Pre-implementation ~ Post-implementation

(n = 251) (n = 467) p value

Degree of HOB elevation (°) 16.7 £ 9.9 236 £ 129 <0.0001
Patients of HOB degree >30° (n, %) 34 (13.5) 151 (32.3) <0.0001
P/F ratio (mmHg) 229 + 115 262 + 129 0.020
Number of tube feeding incidences when monitoring the HOB elevation (n, %) 98 (39.1%) 186 (47.8%) 0.034
Days to start tube feeding from ICU admission 49 + 3.6 54 £ 40 0.721
Days to reach feeding target from ICU admission 77 £ 7.7 105 £ 7.4 0.443
Calorie intake from tube feeding (kcal) 672 £ 649 798 + 670 0.021
Mean GRV (ml) 29 + 71 20 + 57 0.331
Events of high GRV (n, %) 26/52 (50) 8/47 (17) 0.001

Values are mean + SD. P/F ratio: PaO,/FiO,; GRV: gastric residual volume.
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Table 4. Hemodynamic Variables and Use of Vasoactive Drugs

Table 6. Reasons to Limit the HOB Elevation

Pre- Post-
implementation implementation p value
(n = 251) (n = 467)

Hemodynamics

Systolic BP (mmHg) 138 + 26 125 £ 19 <0.0001

Diastolic BP (mmHg) 71 + 14 66 £ 12 <0.0001

Mean BP (mmHg) 94 + 15 86 + 12 <0.0001
Vasoactive drugs

Patients who needed 77 (30.7) 125 (26.8) 0.274

vasoactive drugs (n, %)

Norepinephrine ( /g/kg/min) 1.0 + 2.8 06 £ 09 0292
Dopamine ( # g/kg/min) 51 %106 103 £ 7.1  0.007
Dobutamine ( / g/kg/min) 77 + 7.1 45 £ 27 0038

Values are mean + SD or number of patients. BP: blood pressure.

Table 5. The Use of Sedatives and Analgesics

Pre- Post-
implementation implementation p value
(n = 251) (n = 467)
Patient with sedatives (n, %) 99 (39.4) 208 (44.6) 0.180

Ramsay score 49 + 1.4 52 +£09 0.196

Sedatives and analgesics
Midazolam ( 1 g/kg/min) 1.6
Ketamine (7 g/kg/min) 15.6
Lorazepam ( « g/kg/min) 0.7

Alfentanil ( « g/kg/min) 0.3

3.0 34
185 169
0.4 1.4
0.5 0.5

1.2 <0.0001
8.6 0591
0.7 <0.0001
1.4 0321

H H+ + I+
H I+

Values are mean + SD or number of patients.
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n = 99
Hemodynamic unstable (n, %) 35 (354)
Operation (n, %) 25 (25.3)
Tracheotomy or CRRT (n, %) 9 (9.1
Unknown 30 (30.3)

Values are number of events. CRRT: continuous renal replacement
therapy.
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