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Abstract

Background and aim: Appropriate setting of care based on mortality risk is of utmost importance for reducing adverse outcome in patients with
non-traumatic intracerebral hemorrhage (ICH). The Triage ICH model, which includes as variables Glasgow Coma Scale score < 13, ICH volume > 30
mL and intraventricular bleeding, has been proposed as effective and safe tool for identifying patients with supratentorial ICH requiring Intensive
Care Unit (ICU) admission. The aim of the present study was to analyze the predictive value of Triage ICH model in patients admitted in non ICU
setting.

Materials and methods: We retrospectively analyzed clinical and neuro-radiological data of patients admitted for ICH in a dedicated non ICU stroke
area. In-hospital mortality and composite endpoint death and/or severe disability at discharge according to the Triage ICH model scoring were the
study outcomes.

Results: One hundred and seventy-five patients (46.8% females) with mean age + SD 79.2 + 10.8 years were the study population. Fifty-nine
patients (33.7%) had ICH volume > 30 mL, forty-seven (26.8%) had GCS score < 13 and sixty-seven (38.2%) had IVH. Eighty-seven patients (49.7%)
were classified to have Triage ICH model score 0, whereas ninety-three (50.3%) had at least one of the three variables included in the model.
Overall, fifty-two patients (29.7%) developed an early neurological worsening (ENW) and fifty-six (32%) died during hospitalization. In-hospital
mortality and composite endpoint death and/or mRS > 4 increased from 6.8% and 39% respectively in patients with Triage ICH model score 0 (none
of the three variables present) to 93.7% and 100% respectively in patients with Triage ICH model score 3 (all the three variables present). The AUC
was 0.89 for in-hospital mortality and 0.98 for the composite endpoint death and/or severe disability. Patients with Triage ICH model score 0 had
significantly lower percentage of non lobar ICH, hematoma enlargement, ENW and modified Rankin Scale score > 4 compared with patients with
at least one of the three variables included in the model.

Conclusion: The Triage ICH model has high prognostic predictive value in patients with supratentorial ICH admitted in non ICU setting. The
contemporary absence of ICH volume > 30 mL, GCS score < 13 and IVH seems to identify a subgroup of patients with low mortality and severe
disability risks who could be safely managed in non ICU setting.
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Introduction with non traumatic intracerebral hemorrhage (ICH). International
guidelines recommend that patients suffering for ICH be admitted
to either Intensive Care Unit (ICU) or dedicated Stroke Unit (SU)
with acute neuroscience expertise [1]. However, in clinical practice

Identifying the appropriate setting of care based on risk mortal-
ity is of utmost importance to improve the prognosis of patients
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Table 1: The Triage ICH model. many factors could influence the choice to admit patients in ICU or

Glasgow Coma Scale score < 13

non ICU settings such as patients’ co-morbidity, physicians’ attitude

1 point to ICH management and local organization. Recently, Klaas JP, et al.

ICH volume > 30 mL"

1 point derived and validated the Triage ICH model (TICH model) as effec-

tive and safe model to predict ICU admission in patients with supra-

Intraventricular hemorrhage 1 point . o .
tentorial ICH [2]. The model utilizes three variables: Glasgow Coma
"Measured according to ABC/2 method. Scale (GCS) score < 13, ICH volume = 30 mL and intraventricular
bleeding (IVH) each of them weights for one point. The presence of
Table 2: Characteristics of study population. at least one of the three variables identifies patients requiring ICU
admission, whereas the absence of all the three variables identi-
Number 175 fies patients not requiring ICU. In the validation cohort, the Triage
Females 82 (%) ICH model predicted ICU admission with a sensitivity of 97.8% (AUC

Mean age + SD, yrs

0.88) [2]. In their article, the Authors concluded that patients with

Median age (IQR), yrs

Overall in-hospital mortality

GCS<13

Median GCS score (IQR)

79.2+10.8
none of the abovementioned factors upon initial presentation could
82 (75-86) be safely triaged to non-ICU level of care (Table 1) [2].
()
56 (32%) The aim the present study was to evaluate the predictive power
47 (30.2%) of TICH model regard the in-hospital mortality and severe disability
14 (10-15) at discharge of supratentorial ICH patients triaged in Emergency

ICH volume =30 mL

Department for non-ICU level of care.
59 (33.7%)

Median ICH volume (IQR), mL 16.5 (6.25-68.25) Materials and Methods
IVH 67 (38.2%) We retrospectively analyzed clinical and neuroradiological data
ICH site of consecutive patients suffering for supratentorial non traumatic
ICH and firstly triaged for non ICU admission in Emergency Depart-
Deep 104 (59.4%) ment (ED). All patients were allocated in a dedicated Stroke Area of
Lobar 71 (40.6%) our Hospital. For all patients enrolled the severity of neurological

Median Graeb score

impairment at ED admission evaluated by GCS, early neurological

ICU transfer

Median Hemphill ICH score (IQR)

Median mRS at hospital discharge

45(28) worsening (ENW) defined as GCS score fall > 2 points within 48 hours
9(5.1%) from symptoms onset, ICH volume calculated by using the ABC/2
1(1-3) formula [3], IVH and its entity calculated by using Graeb score [4]
4(36) were registered. Hematoma enlargement was evaluated on a sec-

ond CT scan, and was defined as significant for an ICH volume in-
crease of one third in comparison with basal brain CT scan, or for an

Table 3: Triage ICH Model, in-hospital mortality and severe disability at discharge.

TICH Model score Patients In-hospital mortality Severe disability (mRS 4-5) Death and/or severe disability
N (%) N (%) N (%) N (%)
0 87 6 (6.8) 28 (32.2%) 34 (39%)
1 30 7(23.3) 21 (70%) 28 (93.3%)
2 26 14 (53.8) 12 (46.2%) 26 (100%)
3 32 30(93.7) 2 (6.3%) 32 (100%)
120 -
100 100
100 - 93.3 93.7
80 -
% 60 - 53.8
39 M In-hospital mortality
40 1 533 MRS 2 4
20 A 6‘8 .
0 - T T T 1
0 1 2 3

Triage ICH model score

Figure 1: Prognostic outcomes according to Triage ICH model.
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increase of 6 mL when ICH volume was < 30 mL. Hemphill ICH score
was calculated for each patient according to the study validation [1].
In-hospital mortality and composite endpoint death and/or severe
disability at hospital discharge defined as a modified Rankin Scale
(mRS) score > 4 were the examined prognostic outcomes.

Statistical analysis

Continuous variables were reported as mean + standard devia-
tion (SD) when normally distributed, as median and interquartile
range (IQR) when not normally distributed. ICH score was reported
as median (IQR). Categorical variables were analyzed by using x? test
and Fisher exact test, as appropriate. For evaluating the TICH model
score prognostic ability the area under the curve (AUC) of Receiver
Operating Characteristic (ROC) curve was calculated. All p-values of
< 0.05 were considered statistically significant.

Results

One hundred and seventy-five patients (46.8% females) with
mean age + SD 79.2 + 10.8 years were the study population.
Characteristics of patients are summarized in Table 2. Fifty-nine
patients (33.7%) had ICH volume = 30 mL, forty-seven (26.8%) had
GCS score < 13 and sixty-seven (38.2%) had IVH. Median Graeb score
was 4.5 (IQR 2-8). Eighty-seven patients (49.7%) were classified
to have TICH model score 0, whereas eighty-eight (50.3%) had at
least one of the three variables included in the model. Overall, fifty-
two patients (29.7%) developed an early neurological worsening
(ENW) and fifty-six (32%) died during hospitalization. Nine patients
(5.1%) with mean age 67 £ 15 years, four of them classified as TICH
model 0 and five with TICH model > 1, required ICU transfer. The
main reason for ICU transfer was ENW which occurred in six of nine
patients. In-hospital mortality increased from 6.8% in patients with
TICH model score 0 (none of the three variables present) to 93.7%
in patients with TICH model score 3 (all the three variables present).
The composite outcome death and/or severe disability at discharge
increased from 39% in patients with TICH model score 0 to 100% in
patients with TICH model score 2 2) (Table 3 and Figure 1). The AUC
for in-hospital mortality was 0.89 (R*2 = 0.9735), whereas the AUC
for the composite outcome death and/or severe disability was 0.98
(RA2 = 0.8676). Patients with TICH model score 0 had significantly
lower percentage of non lobar ICH (67.8% vs. 51.2%, p = 0.0311),
hematoma enlargement (4.6% vs. 28%, p = 0.0001), ENW (8% vs.
51.1%, p = 0.0001) and modified Rankin Scale score > 4 (39% vs.
97.7%, p = 0.0001) compared with patients with TICH model > 1
(Table 4).
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Discussion

Non traumatic ICH remains a devastating disease due to high
mortality risk and severe functional sequels. Thity-day and one year
mortality are about 40% and 50% respectively; after one year from
ICH, less than one third of survivors is totally independent [3]. In
the latest years many efforts have been made to improve prognos-
tic stratification. The main negative prognostic factors are Glasgow
Coma Scale (GCS) score <9, ENW, ongoing anticoagulants and anti-
platelets therapy, age > 80 years, elevated systolic blood pressure
(SBP), hyperglicemia, hyponatriemia, infratentorial ICH site, ICH vol-
ume > 30 mL, IVH, midline shift, hydrocephalus, spot sign on com-
puted tomography (CT) angiography, and hematoma enlargement
on second CT scan [1,4-6]. Some of these variables have been in-
cluded in prognostic scores, such as the Hemphill ICH score, which
estimates 30-day mortality [7]. Despite supratentorial ICH seems to
have better outcomes compared with infratentorial ICH, the prog-
nostic burden of supratentorial ICH is not negligible even if the ICH
volume is less than 30 mL. In a previous study Behrouz R, et al. found
among 375 cases of supratentorial ICH with volume <30 mL ICH en-
largement and ENW rates of 19.2% and 7.5%, respectively [8]. In-
hospital mortality and/or thirty-day severe disability (mRS 4-5) oc-
curred in 42.9% of patients. Age, admission GCS score, IVH and ENW
were independent risk factors for poor outcome [8].

ICU represents the most appropriate setting of care for a great
proportion of patients with non traumatic ICH. Moreover, neuro-
logical/neurosurgical ICU seem to guarantee better outcomes com-
pared to general ICU [9]. However ICU admission could be not cost
effective in patients with mildly or moderately severe ICH. Thus, the
identification of the appropriate setting of care based on risk mor-
tality is of the main importance in patients with ICH. Needing for
intubation/mechanical ventilation and/or neurosurgical procedure,
the presence of respiratory failure and/or two or more organ fail-
ures, significant clinical and/or neurological deterioration are rec-
ognized criteria for ICU admission worldwide. As abovementioned,
in the study of Klass JP, et al. the presence of at least one of GCS
score <13, ICH volume 2 30 mL and IVH identified patients requiring
ICU admission [2]. In the INTERACT Il trial younger age, recruitment
in China, prior ischemic/undetermined stroke, high systolic blood
pressure, National Institute of Health Stroke Scale (NIHSS) score >
15, ICH volume > 15 mL, IVH, early neurological deterioration, in-
tubation and surgery were found independent risk factors for ICU
admission [10].

Patients with ICH seem to benefit at least as much as patients

Table 4: Comparison between patients with TICH model 0 with patients with TICH model > 1.

TICH model score 0

Number 87
Mean age * SD, yrs 77 £ 12
In-hospital mortality 6/88 (6.8%)
ENW 7/87 (8%)
Hematoma enlargement 4/87 (4.6%)
ICU transfer 4/87 (4.5%)
ICH site
Lobar 28/87 (32.2%)
Deep 59/87 (67.8%)
Hemphill ICH score 0-1 83/87 (95.4%)
mRS >4 34/87 (39%)

*31 patients did not undergo second CT brain.

TICH model score 2 1 p

88

81+9 0.1241
50/88 (56.8%) 0.0001
45/88 (51.1%) 0.0001
16/57 (28%)" 0.0001
5/88 (5.6%) 1.0000
43/88 (48.8%) 0.0311
45/88 (51.2%) 0.0311
13/88 (14.7%) 0.0001
86/88 (97.7%) 0.0001
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with ischemic stroke from SU. In a meta-analysis of thirteen trials
recruiting a total of 3570 patients with ICH, deaths or dependen-
cy were not different in patients with ICH or ischemic stroke who
were admitted in SU [11]. Therefore SU or dedicated Stroke areas
could be an alternative to ICU in a subgroup of patients suffering
for ICH. The accurate patients’ selection becomes a cornerstone
of modern management of ICH. In a previous study Alkhachroum
AM, et al. found in a cohort of 431 patients that the contemporary
presence of supratentorial ICH, ICH volume < 20 mL, no evidence
of IVH, no respiratory failure, GCS > 12 and SBP < 200 mmHg iden-
tified ICH patients with low risk of adverse outcome (in-hospital
mortality 1.41%) [12]. Fehnel CR, et al. compared patients with
small supratentorial ICH (< 20 mL) admitted in ICU (41 patients) or
in SU (63 patients) [13]. The Authors found a non significant lower
rate of poor functional status (mRS > 3) at discharge in patients
admitted in SU compared in ICU (57% vs. 76%, p = 0.06), in-hospital
mortality (13% vs. 20%, p = 0.35) and complications (19 vs. 27%, p
=0.35), whereas patients admitted in ICU had a longer median hos-
pital stay (3 vs. 6 days, p < 0.001) [14]. In another study Hafeez S,
et al. reported outcomes of twenty patients with mild presentation
ICH admitted in SU instead of ICU [14]. In this study mild ICH was
defined as combination of Hemphill ICH score < 2, score < 15 and
Graeb score < 2 in patients with IVH. No patient was transferred to
ICU and in-hospital mortality was 5% [14].

In the present study, we focused on outcomes of patients with
supratentorial ICH firstly triaged for non ICU setting and admitted
in a dedicated Stroke area. We tested the predictive value of the
Triage ICH model on in-hospital mortality and composite endpoint
death and/or severe disability at hospital discharge. Findings from
the present study showed that the Triage ICH model has high predic-
tive value in prognosticating in-hospital mortality and severe disabil-
ity at discharge (AUC 0.89 and 0.98, respectively) and it could be an
optimal tool aimed to select the appropriate setting of care for pa-
tients with supratentorial ICH. Of note, the contemporary absence
of ICH volume = 30 mL, GCS score < 13 and IVH seems to identify a
subgroup of patients with low in-hospital mortality and severe dis-
ability risks who could be managed in non ICU setting. In our study,
in fact, patients with TICH model score 0 had 8.3 fold reduced risk of
in-hospital mortality and 2.5 fold reduced risk of severe disability at
discharge compared with patients with TICH model score > 1.

We recognize that our study has limitations such as the small
sample size, the retrospective methodology and the single center
location. However, it could add important information about ICH
management.

Conclusion

Defining the appropriate setting of care is fundamental in pa-
tients with non traumatic ICH. Our real life report seems to confirm
that the Triage ICH model could be an optimal tool for identifying a
subgroup of patients at low risk of ENW and/or in-hospital mortality
who could be managed safely in non ICU setting.
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