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Background  There are recognized protocols that exist for management with  
minimal data regarding protocol adherence. We conducted a retrospective analy-
sis of aneurysmal subarachnoid hemorrhage (aSAH) to determine whether the level 
of protocol adherence varied based on patient demographics or specific aspects of 
management.
Materials and Methods  All cases of aSAH admitted to a tertiary-level intensive care 
unit (ICU) from 2014 to 2016 were identified from the Australia and New Zealand 
Intensive Care Society Core Database as well as the clinical records system. ICU demo-
graphic and descriptive data for protocol adherence, were collected from admission to 
discharge up to 22 days, or until death whichever was earlier. 
Results  A total of 58 cases of aSAH were registered; mean age was 56.7 years, 70.7% 
of patients were female, and mean length of stay was 12.6 days. World Federation of 
Neurosurgical Societies (WFNS) scale was documented more than Fisher grading. Of 
the 58 cases, 63.7% (37) underwent surgical clipping, with 83.7% (30) patients having 
this surgery within 48 hours. SBP/MAP were the most consistently recorded obser-
vations within protocol ranges, with adherence of 82.4% and 82.1%, respectively. 
Thirty-two percent of temperature measurements were outside of the normothermic 
range of 36.5 to 37.5°C with a mean adherence of 47.5% (standard deviation = ±0.24, 
median = 40). There was no correlation between adherence and patient, disease, or 
admission factors.
Conclusion  This study demonstrated that there was no association between varia-
tion in protocol adherence based on age, admission dates, or disease factors including 
WFNS grade and Fisher scale. Best protocol adherence protocol for the management 
of aSAH within the ICU was blood pressure control. Areas for improvement were doc-
umentation of the WFNS and Fisher grading, and temperature measurement and 
management.
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Introduction
Aneurysmal subarachnoid hemorrhage (aSAH) is a world-
wide health burden with permanent disability rates and 
a high mortality.1-3 The overall prognosis post-aSAH is 
poor.4,5 Survival is dependent on multiple factors, including 
the severity of the initial bleeding, vasospasm, and presence 
of delayed cerebral ischemia (DCI).6,7

Due to the multifactorial nature of this injury, many studies 
exist exploring optimal approach to management. Consensus 
supports the strict management of blood pressure, intra-
cranial pressure, correction of coagulopathy, and nimodip-
ine administration for vasospasm prophylaxis.8,9 However, 
controversies exist regarding seizure prophylaxis10,11 and 
antifibrinolytic use.12 In addition, aneurysms can be either 
angiographically coiled or surgically clipped following aSAH. 
Major studies including the Barrow Ruptured Aneurysmal 
Trial)13 and International Subarachnoid Aneurysm Trial14 trials 
found that endovascular coiling provides a better outcome in 
terms of survival free of disability at 1-year post-aSAH.15,16

It is a challenge for clinicians and clinical staff to process 
the quantity and validity of available clinical and scientific 
information regarding complex management of aSAH. Once 
a best-practice model of treatment is decided upon, which is 
often not without controversy, it becomes difficult to mon-
itor the management of aSAH accurately and consistently 
according to guidelines.

The use of validated protocols in everyday practice provides 
an opportunity for objective, evidence-based treatment regi-
mens to be employed.17-19 Despite established evidence, junior 
staff face barriers regarding practice implementation, with the 
decision-making focus often shifting from best patient prac-
tice to senior medical staff preference. To avoid this variation 
in management within our tertiary-referral intensive care unit 
(ICU), the management of aSAH is governed by a documented 
protocol: “Management of Aneurysmal aSAH in Adults” (see 
►Supplementary Material, available in the online version). 

For protocols to remain up to date and effective, it is nec-
essary to provide periodic feedback regarding compliance 
and investigate barriers to adherence.20,21 The current aSAH 
protocol is reviewed annually according to what is the best 
practice8; however, adherence has not been assessed among 
the larger patient population within our ICU.

This study aimed to assess adherence to the current pro-
tocol for the management of aSAH, and to determine if there 
was an association with level of protocol adherence based 
on patient factors (age, sex), department factors (day of 
admission or discharge), disease factors (Fisher grade, World 
Federation of Neurosurgical Societies [WFNS] score), or spe-
cific aspects of management (e.g., blood pressure control and 
temperature control).

Methods
Study Design
We performed a retrospective analysis from the medi-
cal record data of patients diagnosed with aSAH admitted 
to a tertiary-referral ICU in Australia from January 2014 to 

December 2016. This study was approved by the Low and 
Negligible Risk (LNR) Human Research Ethics Committee of 
the Nepean Blue Mountains Local Health Districts (Reference 
Number 1755A). Patient consent was not required due to the 
retrospective nature of the study. Data was obtained from the 
Electronic Medical Records (EMR) system, unique to the ICU. 
This database contains information regarding the patient 
identifiers, diagnosis, management, and follow-up from 
admission to discharge or death.

This study specifically looked at management and adher-
ence to the current Nepean aSAH protocol from admission 
to discharge before 22 days, admission up to 22 days, or 
admission to death. A cutoff of 22 days was chosen, as this is 
when the protocolized management ends. This day was orig-
inally chosen for the protocol, to align with the completion of 
21 days nimodipine for the prevention of vasospasm.

The following binary data points were collected from the 
EMR: day of admission, for example, weekday or weekend, 
age, sex, WFNS grade, Fisher grade, surgical intervention 
(clip, coil, nonoperative) computed tomography (CT) imag-
ing, commencement of enteral feeding, nursing patient at 
30 degrees, stress ulcer prophylaxis, deep vein thrombosis 
(DVT) prophylaxis given (mechanical and pharmaceutical), 
maintenance of hemoglobin between 8 and 10 g/L, contin-
uation of statin, and nimodipine administration. Hourly 
observations for mean arterial pressure (MAP), systolic blood 
pressure (SBP), and temperature were collected from admis-
sion to 72 hours after admission, length of stay, ICU outcome.

Patient Eligibility
The patient population was obtained from the ANZICS (Australia 
and New Zealand Intensive Care Society) Core Adult Database, 
categorized by Code 402 (Subarachnoid Hemorrhage, APACHE 
III-J nonoperative) or 1503 (Subarachnoid Hemorrhage, 
APACHE III-J postoperative), which is displayed in ►Table  1. 
Inclusion criteria were that patients were correctly and for-
mally diagnosed with an aSAH using digital subtraction angi-
ography (DSA) and data for all domains were available from 
clinical records. Patients were excluded if they were admitted 
postendovascular coiling, or had a concurrent diagnosis of 
either intracerebral hemorrhage or subdural hemorrhage. This 
flowchart is displayed in ►Fig. 1.

Statistical Analysis
Simple descriptives and frequencies were computed in SPSS 
Statistics Version 25.0 (IBM SPSS, Chicago, Illinois, United 
States). All significance tests were two-sided and a p-value 

Table 1   Patients classified by ANZICS Codes 402 and Code 
1503 between 2014 and 2016, denoted a formal diagnosis of 
“Subarachnoid Hemorrhage”

2014 2015 2016 n (total)

n (402) 22 15 15 52

n (1,503) 19 14 17 50

n (total) 41 29 32 102

Abbreviation: ANZICS, Australia and New Zealand Intensive Care Society.
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of 0.001 represented statistical significance. Simple two-
tailed nonparametric Kolmogorov–Smirnov tests were 
employed to determine normality of data. The median has 
been reported in addition to mean to provide a better mea-
sure of central tendency due to small patient population. 
Correlation statistics using Spearman’s rho was used to mea-
sure the strength of association between two ranked vari-
ables: MAP, SBP, and temperature.

Results
Patient Inclusion Assessment
The eligibility flowchart (►Fig. 1) shows 102 cases of aSAH 
were assessed for eligibility, 58 of which satisfied both inclu-
sion and exclusion criteria. These patients formed the study 
population, and all patients who were diagnosed with aSAH 
on DSA were included in the study.

Patient Characteristics
Baseline characteristics of the study population are sum-
marized in ►Table 2. The median patient age was 58.5 years 
old and 41 (70.7%) patients were female, compared with 
17 (29.3%) males. In patients aged >70 years old, 13 (93%) of 
these were female. The mean length of stay was 12.6 (±13.6) 
days, with 36 (62.1%) patients being admitted on weekdays 
compared with 17(29.3%) patients on weekends. All patients 
admitted underwent early CT imaging within the first 
24 hours after admission. Of those patients, 9 (15.5%) patients 
were declared braindead, 44 (75.9%) discharged to another 
ward within the same hospital, and 5 (8.6%) were transferred 
to a quaternary center with the intention of completing an 
endovascular coiling procedure, with all patients returning 
to the original ICU post-coiling. Therefore, 84.5% of admit-
ted patients survived to ICU discharge. None of the patients 
were readmitted to the ICU, and ultimately discharged into 
the community, giving an in-hospital mortality rate of 15.5%.

aSAH Severity
All patients should be classified according to the WFNS scor-
ing system and Fisher scale. WFNS was classified and docu-
mented in 43 (74.1%) patients during admission compared 

with 29 (50%) who received a classified and documented 
Fisher grade. The radiologists, especially the interventional 
neuroradiologists, were involved, and they documented the 
Fisher scale in the CT report. However, the protocol requires 
it to be documented in the clinical notes.

There were 10 (17.2%) patients who did not receive a 
WFNS or Fisher grade classification and documentation, and 
7 (70%) of these patients were discharged to the ward after 
nonsurgical conservative management. Of the 9 patients who 
developed brain-death, 6 (66%) patients who were declared 
braindead had a median WFNS score of 5. The remaining 
three (33%) patients were not scored.

Surgical Intervention
A total of 42 (72.4%) patients underwent surgery after diag-
nosis of aSAH. Of these patients, 37 patients (88%) underwent 
clipping, and 5 (12%) patients were transferred for coiling. 
The definitive management of the aneurysm was based upon 
its location and anatomy, and after multidisciplinary dis-
cussion between the neurosurgeon and interventional neu-
roradiologist. Of the 37 patients who underwent clipping, 31 
(83.7%) were within 48 hours of admission, and the remain-
ing 6 patients (16.3%) within 72 hours of admission.

Of the remaining 16 patients who did not underwent sur-
gical intervention (27.6% of all admissions), 9 (56%) patients 
were managed conservatively (nonoperatively) due to the 
minor extent of the SAH, and 7 (46%) patients were deemed 
to have a poor prognosis and further supportive care was not 
instituted. Surgical clipping was the intervention of choice, 
with 37 (88%) patients having this procedure, and coil-
ing was planned prospectively for 5 (12%) patients, which 
required transfer to a quaternary center. Nonoperative mea-
sures were implemented in two subpopulations, those with 
minor bleeding and those with catastrophic bleedings who 
either developed brain-death or received palliative therapy.

Supportive Care
Early feeding was initiated within 72 hours in 45 (77.6%) 
patients in the form of supervised oral nutrition (63.8%) and 
nasogastric feeds (36.2%). Positional nursing at 30 degrees 
was maintained in 54 (93.1%) patients.

Fig. 1  Patient population before and after application of exclusion criteria. The most common reason for exclusion was due to patients being 
misdiagnosed with Australia and New Zealand Intensive Care Society (ANZICS) Codes that would otherwise suggest aneurysmal subarachnoid 
hemorrhage.
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Stress Ulcer Prophylaxis, pRBC Transfusion, and DVT 
Prophylaxis
Within the patient population, 54 (94.1%) patients received 
stress ulcer prophylaxis in the form of pantoprazole. All nine 
(15.5%) patients with hemoglobin <80 g/L received packed red 
blood cells (pRBC). The anemic population unanimously had a 
recorded WFNS score of >4. Pneumatic mechanical calf-com-
pressors were instituted in all patients; however, pharmaceu-
tical DVT prophylaxis was given in 32 (55%) eligible patients, 
with 26 patients having missing data for this outcome. Even 
with missing data this is a low figure and raises concerns since 
this decision often leads to disagreements between neurosur-
gical and intensive care teams. The lack of documentation may 
reflect a lack of discussion of what is often an area of disagree-
ment in management.

Statins
Prior to admission, nine (15.5%) patients were taking a statin 
as regular medication, of those patients, 6 (66.7%) continued 
to receive during their admission.

Vasospasm and Nimodipine
Vasospasm management included either intravenous or oral 
nimodipine for 21 days, along with an appropriate fluid and 
blood pressure management, as per the protocol. Further 
vasospasm management involved as cerebral intra-arterial 
verapamil injections, if deemed necessary at subsequent 
DSA. All other complications were managed as per the 
treating intensivist. Of the total subjects, 49 (84.5%) patients 
were given nimodipine, while eight (13.8%) patients did not 
receive a calcium channel blocker. Diltiazem was given as an 
alternative to nimodipine in one patient. This was clinician 
choice, with no clear explanation, although the patient was 
known to have atrial fibrillation.

Observations
Total numbers of hourly observations and percentage of pos-
sible observations taken are summarized in ►Table 3.

Systolic Blood Pressure
Of a possible 4,176 observations, 2,856 (68.3%) were recorded 
for 58 patients in the first 72 hours after admission. The 
mean SBP was 133.8 mm Hg (standard deviation [SD] = ±21.8, 
median = 132), with a range of 156 mm Hg (min: 65, max: 
221). About 11.5% (329) of SBP readings taken were >160 
mm Hg, outside of protocol range. Patients had a mean of 
82.4% (SD = ±0.59, median = 85) recordings taken within pro-
tocol requirements in the first 72 hours after admission.

Mean Arterial Pressure
Of a possible 4,176 observations, a total of 2,815 (67.4%) 
MAP observations were recorded, with a MAP of 86.3 mm 
Hg (SD = ±12.8, median = 132) and range of 94 mm Hg (min: 
45, max: 139). About 4.4% (123) of MAP readings taken were 
outside the recommended range of 65 to 110 mm Hg.

Patients had a mean of 82.1% (SD= ±0.13, median = 82.5) 
recordings taken within protocol requirements in the first 
72 hours after admission.

Table 2   Patient factors, disease grade, and adherence to protocol

Patient characteristics
Age—y Mean (± SD) 56.4 (±15.5)

Median 58.5

Min, max 16, 88

Sex—n (%) Female 41 (70.7)

Male 17 (29.3)

Admission—n (%) Weekday 36 (62.1)

Weekend 22 (37.9)

Length of stay—days Mean (± SD) 12.6 (± 13.6)

Median 8

Min, max 1, 88

Outcome—n (%) Deceased 9 (15.5)

Discharged to ward 44 (75.9)

Transferred to other 
hospital

5 (8.6)

CT performed—n (%) Yes 58 (100.0)

n = 58 No 0

Fisher grade—n (%) None 29 (50.0)

n = 29 1 3 (5.2)

2 2 (3.5)

3 6 (10.3)

4 18 (31.0)

WFNS score—n (%) None 15 (25.9)

n = 43 1 19 (32.8)

2 6 (10.3)

3 1 (1.7)

4 5 (8.6)

5 12 (20.7)

Intervention type—n (%) Clip 37 (63.8)

n = 58 Coil 5 (8.6)

Conservative 9 (15.5)

Futile 7 (12.1)

Time to surgery—n (%) >24 h 10 (23.8)

n = 37 24–48 h 21 (50.0)

48–72 h 6 (14.3)

Early feeding—n (%) Yes 45 (77.6)

n = 58 No 13 (22.4)

Nursed at 30 degrees—n (%) Yes 54 (93.1)

n = 58 No 4 (6.9)

Stress ulcer prophylaxis—n (%) Yes 54 (93.1)

n = 58 No 4 (6.9)

Anemia prophylaxis—n (%) Yes 9 (100.0)

n = 9 No 0

DVT prophylaxis Yes 32 (55)

n = 58 No 0

Unknown 26

Continue statins Given 6 (66.7)

n = 9 Not given 3 (33.3)

Nimodipine Administered 49 (84.5)

n = 58 Not administered 8 (13.8)

Diltiazem given 1 (1.7)

Abbreviations: CT, computed tomography; DVT, deep vein thrombosis; SD, 
standard deviation; WFNS, World Federation of Neurosurgical Societies.
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Temperature
A total of 1,679 (40.2%) temperature observations were 
recorded, with a mean temperature of 37.1°C. (SD = ±0.59, 
median: 37.1) and range of 5.2°C (min: 33.8, max: 39). 
Thirty-two percent (538) of temperature readings taken 
were outside of the normothermic range of 36.5 to 37.5°C. 
Patients recordings had a mean adherence of 47.5% 
(SD = ±0.24, median = 40).

Relationships: Demographics, Observations, and Injury 
Severity
Factors of age and sex do not have a relationship with how 
regularly SBP, MAP, or temperature recordings are taken 
in the first 72 hours after admission, nor does admission 
to ICU on weekends versus weekdays. There is a signifi-
cant correlation (rs = 0.998, p < 0.001) between how often 
SBP and MAP are measured, suggesting that as the num-
ber of SBP readings documented increases as do the num-
ber of MAP readings. The protocol states that MAP is to 
be the observed and monitored blood pressure parame-
ter; however, there are often requests for a specific SBP to 
be maintained at the same time. The increasing number 
of SBP measurements in response to MAP measurements 
likely represents discrepancies between the two desired 
parameters, and the human-factor needs to have at least 
one parameter within limits. It is unlikely to represent 
damping interference with the arterial catheter measur-
ing the MAP, as the MAP would stay the same; however, it 
may indicate that the arterial catheter was no longer reli-
able, leading to a greater reliance on the SBP. Increase in 
WFNS score is associated with an increase in Fisher grade 
(rs = 0.857, p < 0.001).

Discussion
This study has provided insight into the diagnosis and man-
agement of the aSAH patient population admitted to our ICU 
between 2014 and 2016. Demographic data collected from 
this study accurately reflects the known epidemiology of 
aSAH in Australia.22,23 The mean age of presentation in this 
study was 56.4 years, which closely mirrors the Australasian 
Cooperative Research on Subarachnoid Hemorrhage Study 
findings of 57 years,23 with female sex and increasing age as 
established risk factors. The peak age group for patients to 
experience aSAH was between 45 and 64 years, accounting 
for almost 48% of admissions to ICU. The Macquarie study 
found a similar peak in admissions for this age group at 45% 
during 1998 to 2008.22 Comparison of the results of this study 
to the current literature surrounding epidemiology across 
Australia identified that despite a small cohort size, the 
demographics from this study are consistent with the trends 
seen in other aSAH populations.

This study highlights multiple areas of strength and 
weakness regarding protocol adherence. CT was diligently 
performed prior to admission to ICU in all patients, which 
is essential for clarification of clinical diagnosis. About 73.8% 
of patients who were eligible for surgical clipping at Nepean 
received prompt management within 48 hours of admission. 

The patient population had 93.1% adherence for achieving 
positional venous drainage and stress ulcer prophylaxis in 
the form of pantoprazole. Additionally, 49 (82.6%) of patients 
received calcium channel blockers in the form of nimodip-
ine, and in one case diltiazem. Of the nine patients with a 
hemoglobin <80 g/L, 100% received pRBC. SBP and MAP were 
recorded within the protocol recommendations (<160 and 
65–110 mm Hg) with adherences of 82.4 and 82.1%, respec-
tively, during the first 72 hours after admission.

Protocol adherence for hourly SBP, MAP, and temperature 
recordings is independent of demographic factors including 
sex and age, day of admission, WFNS score, and admission 
outcome. This suggests that regardless of these factors, all 
patients receive the same high level of care.

A weakness in the study finding was surrounding aSAH 
scoring systems. The “management of aSAH protocol” 
requires the use of one of two classification systems based 
on clinical examination on presentation: the Hunt and Hess 
score and the WFNS score. This study clearly demonstrated 
that the WFNS score was the preferred system, as no patients 
received a Hunt and Hess classification.24,25 The WFNS score 
is based broadly on Glasgow Coma Scale combined with the 
presence of absence of focal neurological deficits,26 and is 
likely preferred due to its immediate clinical applicability 
and ease of implementation. In addition to clinical scoring, 
Fisher scale was noted in only 50% of patients, despite all 
patients receiving early CT imaging. This highlights a poten-
tial missed opportunity for radiological interpretation and 
vasospasm-risk classification.27

Table 3   Total numbers of hourly observations and percentage 
of possible observations taken

Hourly observations

SBP (mm Hg) Mean (±SD) 133.8 (±21.8)

n = 2,856 Median 132

Min, max 65, 221

MAP (mm Hg) Mean (±SD) 86.3 (±12.8)

n = 2,815 Median 85

Mix, max 45, 139

Temperature (°C) Mean (±SD) 37.1 (±0.59)

n = 1,679 Median 37.1

Min, max 33.8, 39

SBP adherence—n (%) Mean (±SD) 82.4 (±0.13)

n = 58 Median 82.5

Min, max 49, 100

MAP adherence—n (%) Mean (±SD) 82.1(±0.13)

n = 58 Median 82.5

Min, max 49, 100

Temperature 
adherence—n (%)

Mean (±SD) 47.5 (±0.24)

n = 58 Median 40

Min, max 0, 100

Abbreviations: MAP, mean arterial pressure; SBP, systolic blood pressure; 
SD, standard deviation.



104 Protocol Adherence in the ICU for the Management of Adult Patients Admitted with Acute aSAH  Taylor, Lane

Journal of Neuroanaesthesiology and Critical Care  Vol. 8  No. 2/2021  © 2021. Indian Society of Neuroanaesthesiology and Critical Care.

Correlation studies showed no association between out-
come at 22 days after admission based on WFNS or Fisher 
classification. This poses questions as to the necessity for 
classification systems to be included in the protocol. Studies 
have shown that almost 50% of patients with poor WFNS 
scores at admission have good outcomes,28 and some studies 
suggest that it is currently not beneficial to strongly advocate 
universal adoption of any aSAH grading scales.29 Looking for-
ward, this suggests the need for a novel or modified grading 
scale that encompasses both physical impairment and vaso-
spasm risk.

Pharmaceutical DVT prophylaxis for the first 72 hours of 
admission was poorly documented within patient records. Of 
the 58 patients, 32 (55%) received 5,000 units of subcutane-
ous heparin, twice daily. In the remaining 26 (45%) patients, 
it was unknown as to whether they were ineligible, did not 
receive prophylaxis, or had calf compressors applied as a 
nonpharmaceutical alternative. Of the nine patients taking 
statins prior to admission, six (66.7%) patients had continu-
ity of administration. Notably the Simvastatin in Aneurysmal 
Subarachnoid Hemorrhage trial recently showed that there 
was no attributable effect of continuing a prior dose of sim-
vastatin on clinical outcome after aSAH.30,31

Temperature was a poorly recorded observation in com-
parison to SBP and MAP. The mean adherence was 47.5% 
within protocol recommendations (36.5–37.5°C), with 22.8% 
(538) of individual observations occurring outside of the rec-
ommended range. Thirty-two percent (382) of observations 
were above 37.5°C and 3% (51) of these fell into the neuro-
genic fever range, which is well characterized complication 
of aSAH.32-35

This study has substantial strength in that the methods 
devised for data collection are innovative, tailored, and are 
applicable to future protocol quality analysis in our ICU. 
This study is a novel venture and has set the scene for fur-
ther analysis in the management of aSAH, with the inten-
tion of refining future methods to mitigate bias. In addition, 
this study has identified incidences of suboptimal use of the 
ANZICS Database codes. Improvement in ICU diagnostic clas-
sifications will further assist with data collection and pro-
spective research.

A further strength of this study is that literature states that 
the modifiable factors for SAH management are preoperative 
rebleeding and DCI. These potential complications benefit 
best from early surgical management and strict BP control. 
It is adherence to protocols that enable these parameters to 
be met, thus ensuring good outcomes. This study shows good 
adherence to the most impactful areas of aSAH management, 
which focuses the further discussion on ensuring the other 
areas of management, as well as improving communication 
as to why protocols are being deviated from.36 We have also 
demonstrated that our in-hospital outcomes are favorable 
compared with international outcomes, with our in-hospital 
mortality being 15.5%,37,38 compared with international fig-
ures being between 20 and 50%, and the in-hospital mor-
tality from the Columbia University SAH Outcomes Project 
being 18%.6

The limitations to this study are a relatively small sample 
size and some missing data points. Patient eligibility assess-
ment excluded 43% of the initial sample population, due to 
incorrect ANZICS classification codes (►Fig. 1). Patients were 
only followed up until 22 days post-aSAH, without exploring 
data on long-term outcomes. The lack of quantifiable data 
available permitted only a rudimentary understanding of 
adherence and the relationship between patient and disease 
factors. Further studies using a mixed-method design would 
be able to explore and illuminate the reasons why clinicians, 
both junior and senior deviated from the protocol. While the 
protocol states that reasons must be stated for any deviations 
from the protocol, the commonest entry in the clinical notes 
was “consultant decision.” This is a significant human-factors 
issue, in that a data entry of this type gives no clinical reason-
ing for protocol deviation; it merely states who decided it. 
This is not helpful to other team members when they are try-
ing to make subsequent management decisions that require 
the vital clinical reasoning for protocol deviation. Given the 
retrospective nature of this study, selection bias is a concern, 
as patients were not randomized. Measurement bias is a sig-
nificant issue as there was no way to ensure data collected 
was originally reported with accuracy. In addition, inclusive 
bias remains an issue as only select segments of the protocol 
were assessed due to feasibility of time-sensitive data col-
lection. Finally, this research was undertaken within a single 
center, restricting our insight of accurate case numbers of 
aSAH. The applicability of this data to other centers is limited 
as the focus is within a single department.

Conclusion

This study has explored adherence to our ICU protocol in 
the management of aSAH in adults. This study demon-
strated that there was no association between variation 
in protocol adherence based on age, admission dates, or 
disease factors including Fisher and WFNS scores, sug-
gesting a culture for treating all patients according to 
protocol, and not based on any subjective bias. The cur-
rent management of aSAH within our ICU has strengths, 
primarily in early CT imaging, surgical intervention, and 
blood pressure control, which are the areas that will have 
greatest impact on overall outcome. Areas for improve-
ment were documentation of the correct classification 
of the aSAH using WFNS and Fisher grading, and man-
agement and accurate documentation of temperature 
measurement.
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