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Purpose: The purpose of this study was to develop an evidence-based guideline for fever management for
critically ill adult patients after a brain injury. Methods: Development of the guideline process was done
according to the De Novo development Korean Medical Guideline Information Center (KoMCl) and consists
of 12 steps. Results: This developed guideline included 3 domains and 19 recommendations. The number of
recommendations for each domain was 7 on measuring temperature, 9 on managing fever, and 3 on managing
shivering. The level of evidence was as follows: 58% were at level |, and 42% at level II. Of the recommendations,
58% were graded as A, 37% as B, and 5% as C. Conclusion: These findings indicate that this guideline can be
used as a guide for nursing in critically ill adult patients with brain injury. This guideline can also contribute to
improvements in the quality of nursing care for critically ill adult patients with brain injury.
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Table 1. Key Questions

No Key questions

1. Measuring temperature of patients with brain injuries
1.1 Which site can accurately measure a temperature that reflects core temperature?
1.2 What are the precautions for measuring body temperature?
13 How do we define whether or not brain injury patients have a fever?
14 How often should temperature be measured?

2. Intervention for patients with brain injuries
21 Which is the more effective treatment for febrile brain injury patients: pharmacological or non-pharmacological treatments?
22 What is the best antipyretic drug for treatment of fever in brain injuries?
23 What are non-pharmacological interventions for febrile brain injury patients?

3. Intervention for shivering
3.1 What intervention could help to control shivering?
3.2 How should the stage of shivering be assessed?
3.3 How do we intervene when there is shivering?
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Records identified through
database search (N=1,213)

The Cochrane Library (n=282)

Pubmed (n=151)
Medline (n=624)
Cinhal (n=151)
NGC (n=3)

RISS (n=2)

Additional records identified
through other sources (N=4)

Google scholar (n=3)
Conference material (n=1)

! !

Records screened (N=145)

The Cochrane Library (n=44)
Pubmed (n=51)

Medline (n=34)

Cinhal (n=12)

NGC (n=0)

RISS (n=2)

Other sources (n=2)

Records excluded (N=1,072)

1. Not written in English
2. Non adult (under18 years of age)
3. Unrelated subject

|

Records after duplicates removed (N=98)

|

Full-text articles assessed for eligibility (N=47)

The Cochrane Library (n=10)
Pubmed (n=16)

Medline (n=9)

Cinhal (n=8)

RISS (n=2)

Other sources (n=2)

Full-text articles excluded, with reasons (N=24)

1. Unrelated guideline (n=2)

2. Excluded study design: Case study (n=2),
Review (n=2), Survey (n=1), Journal (n=2)

3. Unrelated out come (n=10)

4. Not ICU (n=2)

5. Not available (n=3)

|

Selected literature (N=23)

RCT (n=13)

NRCT (n=2)

SR, meta-analysis (n=1)
Cohort study (n=2)
Guideline (n=5)

Figure 1. Process of selecting literatures.
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UMZts AT 22(3), 2016'H 128

Table 2. List of Selected Literature and Result of Quality Assessment

No Title Study Quality
designs assessment
1  Fever management in patients with brain injury Guideline Yes
2 Guidelines for evaluation of new fever in critically ill adult patients: 2008 update from the Guideline Yes, with
American college of critical care medicine and the infectious diseases society of America modification
3 Care of the patient with aneurysmal subarachnoid hemorrhage Guideline Yes, with
modification
4  Evidence-based guidelines for empirical therapy of neutropenic fever in Korea Guideline Yes
5  Development and evaluation of an evidence-based nursing protocol for fever management  Guideline Yes, with
in adult patients modification
6  Antipyretic therapy in febrile critically ill adults: A systematic review and meta-analysis SR, 1
7 A comparison of three methods of managing fever in the neurologic patient RCT T
8  Comparison of fever treatments in the critically ill: a pilot study RCT T
9  Cooling by convection vs cooling by conduction for treatment of fever in critically ill adults RCT 1
10  Assessment of the safety and feasibility of administering antipyretic therapy in critically ill RCT 1"
adults: a pilot randomized clinical trial
11  Effectiveness of an intravascular cooling method compared with a conventional cooling RCT 1"
technique in neurologic patients
12 Comparison of cooling methods to induce and maintain normo-and hypothermia in RCT 1"
intensive care unit patients: a prospective intervention study
13 Prophylactic, endovascularly based, long-term normothermia in ICU patients with severe RCT 1
cerebrovascular disease
14  Endovascular cooling and endothelial activation in hemorrhagic stroke patients RCT 1"
15  Clinical trial of an air-circulating cooling blanket for fever control in critically ill neurologic RCT 1"
patients
16 Clinical trial of a novel surface cooling system for fever control in neuro-critical care RCT 1
patients
17 A prospective randomized study to evaluate the antipyretic effect of the combination of RCT 1
acetaminophen and ibuprofen in neurological ICU patients
18  Comparing the effectiveness of two types of cooling blankets for febrile patients RCT 1™
19  Isit worth treating fever in intensive care unit patients? Preliminary results from a RCT 1
randomized trial of the effect of external cooling
20  Prevention of shivering during therapeutic temperature modulation: The Columbia NRCT 2"
anti-shivering protocol
21 Acetylsalicylic acid and acetaminophen to combat elevated body temperature in acute Cohort Study 2"
ischemic stroke.
22 Comparison of oral and tympanic temperatures in adult surgical patients NRCT 2
23 Impact of induced normo-thermia on outcome after subarachnoid hemorrhage Cohort Study 2™
SR=Systematic review; RCT=Randomized controlled trials; NRCT=Non-randomized controlled trials.
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Table 3. Level of Evidence and Grade of Recommendation Transition

SIGN SCCM AANN IDSA
Level of evidence 1™ 1 A I
1+
T
2™ 2 B I
2+
>
3 3 C 11
4
Strength of A A I A
recommendation B (RCT or SR) Ila
B B ITb B
C C
D D I C

SIGN=The Scottish Intercollegiate Guideline Network; SCCM=Society of Critical Care Medicine; AANN=American Association of
Neuroscience Nurses; IDSA=Infectious Disease Society of America; RCT=Randomized controlled trials; SR=Systematic review.
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Table 4. Recommendation for Fever Management of Critically Il Adult Patients with Brain Injury

No Recommendation Level Grade

1. Generally, the sites where temperature is measured include the pulmonary artery, urinary bladder, I B
esophagus, rectum, oral cavity, tympanic membrane, axillae, and skin

2. The accuracy of the following sites for measuring core temperature is as follows I B
1) Most accurate: pulmonary artery, urinary bladder, esophagus, rectum
2) Acceptable: oral cavity, tympanic membrane
3) Less desirable: axillary skin

3. A fever is defined as it is measured through the tympanic membrane. If this is not possible, then measure in I A
the axillary area

4. During measurement of the temperature of the tympanic membrane, pull the ear in an upward and backward  1I A
direction in order to straighten the external auditory canal

5. When measuring the temperature of the tympanic membrane in adults, taking measurements on the opposite I A
side of the measurer or the ear that is resting on the pillow is inaccurate and therefore should be avoided

6. A fever is defined as when a temperature of 38.0°C or higher is taken from the tympanic membrane, and 11 C
37.5C or higher is taken from the axillae

7. For febrile brain injury patients temperature measurement is based on the patient's clinic status and I B
temperature is measured periodically

8. In order to regulate the temperature of febrile brain injury patients, pharmacological interventions are used I A
first before using non-pharmacological interventions

9. In order to lower the fever, there are pharmacological drugs that can used, such as Acetaminophen and I A
Ibuprofen
10. In order to regulate the temperature of febrile brain injury patients, administer Acetaminophen to patients I A
every 4~6 hours
11. Should the fever continue even after waiting over an hour after the drug's maximum expression time, I A

supplement treatment with a non-pharmacological interventions

12. In order to reduce the fever, the following non-pharmacological interventions may be used

1) External cooling
@ Air-flow blanket (method that uses convection): place a blanket above the patient and pump cool air inside
@ Water-flow blanket (method that uses conduction): place a blanket that is being pumped with cold water

under the body of the patient

@) Ice cooling pack (method that uses conduction): Place a cooling pack in the patient's axillae or groin I A
@ Tepid massage (method that uses evaporation): place a wet gauze or towel on the patient's chest, arms, or legs

2) Internal cooing
(DEndovascular cooling (method that uses heat-exchange catheters): after inserting two-lumen cooling
@)catheters into a central vein, the ‘Cool Guard' system is connected and cold sterile saline is injected

13. Of the non-pharmacological interventions, internal cooling is more effective than external cooling I A

14. The most effective non-pharmacological intervention is endovascular cooling. But, care must be taken as I A
endovascular cooling is an invasive method and there are risks, such as infection and bleeding may occur

15. The air-flow blanket and water-flow blanket should be prioritized over the ice pack and tepid message as they I A
are more effective for lowering fevers

16. Side effects such as shivering, tingling sense, hunting phenomenon, or discomfort about cold, should be I B
assessed following the application of external cooling

17. Cover the hands, feet, and neck with towel to avoid shivering I B
18. Evaluate shivering level by using the Bedside Shivering Assessment Scale (BSAS) tool II B
19. When the BSAS is 2 points or higher, regulate by using opiates and sedatives I B

(ex. pethidine, dexmedetomidine, propofol)
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