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Abstract
Background—Symptomatic intracranial hemorrhage (sICH) occurs uncommonly after ischemic
stroke therapy with Tissue plasminogen activator (TPA). Clotting factor administration may be a
treatment option.

Objective—To determine if treatment with clotting factors was associated with improved
outcomes in sICH.

Methods—We conducted a retrospective cohort study within University of Texas at Houston
Stroke registry involving consecutive patients from February 1, 2007 to June 30, 2011 with TPA
related sICH; including cases with subsequent intra-arterial therapy.

Intervention—clotting factor administration; fresh frozen plasma or cryoprecipitate.
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Outcomes—modified Rankin Score mRS at discharge, death, and hematoma expansion.

Results—Of 921 patients treated with TPA, 48 (5.2%) had sICH and 45 met criteria for the
study. Nineteen patients received clotting factors (42.2%) (18 received FFP and 7 received
cryoprecipitate), while 26 (57.8%) patients received conservative management without clotting
factors. None of the patients treated with clotting factors and only 2 of those who did not receive
clotting factors had a good outcome; mRS ≤2. All the patients treated with clotting factors and
most of those not treated were left bedridden or dead (mRS 4–6); 19 (100%) vs. 22 (85%).
Mortality was 9 (47.4%) vs. 9 (34.6%) respectively. There was no difference in hematoma
expansion between the two groups.

Conclusions—We found no evidence that treatment of sICH with clotting factors has a
favorable effect on clinical or radiological outcomes. However, the sample was small due to the
low frequency of sICH. New treatments are urgently needed for this uncommon yet serious
condition.

Keywords
Cerebrovascular disease; Stroke; symptomatic intracerebral hemorrhage; thrombolysis; fresh
frozen plasma; acute ischemic stroke

Introduction
Symptomatic intracranial hemorrhage (sICH) is a well-recognized complication of
thrombolysis for acute ischemic stroke treatment. Tissue plasminogen activator (TPA) is
currently the only drug therapy proven to improve patient outcomes after acute ischemic
stroke. [1, 2] Intraarterial therapy (IAT), intraarterial thrombolysis and mechanical
thrombectomy, also carry a risk of sICH. [3–6] Although it is an infrequent complication,
occurring in 2.2–6.4% of patients receiving TPA for ischemic stroke, much of the reluctance
to administer TPA to stroke patients is due to fear of sICH. [1, 2, 7–9] Patients that
experience sICH are at a high risk of poor outcome. [10]

While considerable attention has been given to patient selection to avoid unfavorable
outcomes, research focused on treatment of thrombolysis-related symptomatic intracranial
hemorrhage (TPA-sICH) is lacking.[11–13] Currently, hemostatic therapy by administering
clotting factors, fresh frozen plasma FFP or cryoprecipitate, has been incorporated in clinical
protocols to treat this complication. [14] The efficacy of this practice has not been studied
well. It is unclear if administering clotting factors alters the clinical course of this
complication.

Aims
We sought to identify whether administering clotting factors for TPA-sICH alters patient
outcomes.

Methods
Patients and setting

This is a retrospective study based on the prospectively collected University of Texas at
Houston Stroke registry. The registry contains systematically collected data on a total of 921
consecutive acute ischemic stroke patients treated with IV alteplase within 6 hours from
symptom onset admitted to Memorial Hermann hospital at the Texas Medical Center from
February 1, 2007 and June 30, 2011. In the present study, we included patients admitted
with a diagnosis of acute ischemic stroke who then developed sICH defined as any CT or
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MRI evidence of intracranial hemorrhage associated with any deterioration in neurological
signs or symptoms, and additionally those with parenchymal hemorrhage type 2 (PH2) on
imaging regardless of symptomatic status. [1, 15, 16] Patients could have either supra- or
infra-tentorial sICH within the infarct or remote from it. We excluded patients who only had
asymptomatic hemorrhagic infarction or asymptomatic parenchymal hemorrhage type 1.
The Institution Review Boards at the University of Texas at Houston and Memorial
Hermann hospital granted approval for the study.

Interventions, risk factors, confounding variables
For our analysis we separated patients into a.) those who were treated with clotting factors;
FFP or cryopreciptate within hours of sICH onset and b.) those who were not treated with
clotting factors. We considered various confounding variables; stroke risk factors, ischemic
stroke prognostic factors and intracerebral hemorrhage prognostic factors. [17–19]
Additionally, we collected data on blood and platelet transfusions.

Outcomes
The main outcome of interest was good outcome after sICH, defined as mRS ≤2 at hospital
discharge. Due to the high disability rate with sICH, only two patients had mRS ≤2, we also
did analyses for outcomes of different thresholds; in particular very poor outcome mRS 5–6.
Other outcomes of interest were mortality and hematoma expansion. Hematoma expansion
was calculated from first scan that showed ICH and last available scan during
hospitalization. The timing of the follow up scan to assess hematoma expansion was not
standardized. As no established criteria for hematoma expansion in thrombolysis related
intracranial hemorrhage exists, we used the definitions of hematoma expansion in
spontaneous intracerebral hemorrhage. The most commonly used definitions were used; 6
mL growth, 12.5 mL growth and 33% growth.[10]

Data Collection and data cleaning
NIHSS certified stroke team physicians assessed pretreatment and 24-hour NIHSS. Certified
abstractors prospectively obtained modified Rankin scale at discharge. We evaluated
presence and location of intracranial hemorrhage by review of neuroradiology report and
examining the images. Hematoma volume was measured by author YJA blinded to the
treatment assignment using the ABC/2 method. [20]

The following data points were available from the stroke registry: demographics (age,
gender, race), stroke risk factors (diabetes mellitus, hypertension, hyperlipidemia, atrial
fibrillation and smoking), home medications, NIHSS, mRS at discharge, mortality,
laboratory variables (baseline glucose, platelets, INR, PTT), presence and type of
intracranial hemorrhage and surgical procedures (ventriculostomy and craniotomy).

Data that was unavailable from the registry was retrospectively abstracted from the medical
records: Glasgow coma scale (GCS) at sICH onset, administration of clotting factors, blood
transfusion, platelet transfusion, imaging variables (initial & final sICH volume, sICH
location, presence of intraventricular hemorrhage, presence of hydrocephalus) fibrinogen
levels and d-dimer levels. We abstracted initial fibrinogen levels before clotting factor
administration and last fibrinogen level within 3 days of clotting factor administration.

For Quality Control, data re-abstraction was performed on 10% of randomly selected
records (n=5). The original data was compared with re-abstracted data using a statistical
program and discrepancies were adjudicated by a clinical expert not involved in the
authorship of the study. For variables that exceeded 0.5% error rate, all the records were re-
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abstracted, compared and discrepancies were adjudicated. We corrected confirmed errors
and the corrected data set was used for the statistical analysis.

Ischemic stroke treatment
All patients were treated with intravenous rt-PA 0.9 mg/kg; 10% bolus and remainder given
over 1 hour. The stroke team provided subsequent care in neurological intensive care and
stroke units. Patients meeting National Institute of Neurological Disorders and Stroke tPA
Stroke Trial (NINDS) criteria were treated as part of standard of care. After publication of
ECASS-3 the time-window for routine treatment was extended with observation of
ECASS-3 criteria. Off-label use was considered in patients who did not meet NINDS or
ECASS-3 criteria on an individual basis if they did not meet criteria for enrolment in any
prospective clinical trials. Patients or their next-of-kin granted consent for off-label
treatment. Patient selection for off-label treatment was left to the treating physician using
non-contrast CT, ASPECTS score, CT angiography or MRI. Patients with large vessel
occlusion on CT angiography were considered for intra-arterial therapy (IAT) on an
individual basis. Intra-arterial therapy (IAT) was not standardized and included
combinations of different devices and drugs.

Statistical analysis
Frequencies and percentages were reported for categorical variables. Means with standard
deviations or median with interquartile range (IQR) were presented for continuous data.
Comparison between treatment group and non-treatment group were performed using Chi-
square and Fischer's exact tests for categorical variables and independent samples t-tests and
Mann-Whitney U tests for continuous variables. 95% confident intervals of differences in
means or proportions were presented and Hodges-Lehmann estimate of the median
differences and their confidential intervals were calculated. Exact logistic regression
analysis, univariate and multivariate, was conducted to determine associations of treatment
for sICH with outcomes after adjustments from possible confounders. Variables with P<0.25
in univariate analysis were included in multivariate analysis. Multivariate regression was
performed through stepwise selection, and variables which met change-in-estimate (CIE)
criteria were selected. The parameter estimates of coefficients from exact logistic analysis
were presented. Statistical analysis was performed using SAS 9.3 (Cary, NC).

Results
In this study cohort, symptomatic intracranial hemorrhage occurred in 48 (5.2%) patients.
Three patients were excluded because of enrollment into clinical trials testing experimental
interventions. Out of the 45 patients, 29 (64.4%) patients met criteria for PH2, and 32
(71.1%) met NINDS criteria for sICH. Prior to having intracranial hemorrhage, 35 (77.8%)
patients received intravenous TPA alone and 10 (22.2%) received intravenous TPA followed
by intra-arterial therapy. Clotting factors were administered to 19 (42.2%) patients; 12
received FFP without cryoprecipitate, 1 received cryoprecipitate without FFP and 6 received
both, while 26 (57.8%) patients with sICH were not treated with clotting factors. None of
the patients received factor VIIa or prothrombin complex concentrate. Platelet transfusions
were administered to 4 patients; all of whom were also treated with clotting factors. Blood
transfusions were administered in 4 patients who were treated with clotting factors and 2
patients who were not treated with clotting factors. (figure 1).

Ten patients treated with TPA between 3 and 4.5 hours developed sICH. Of these patients,
only 1 patient had ECASS-3 exclusions; for age greater than 80 years and being on an oral
anticoagulant. None of the patients treated with IV TPA between 3 and 4.5 hours who
developed sICH had NIHSS >25, severe hypertension BP >185mmHg systolic or
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>110mmHg diastolic, or a combination of diabetes mellitus with previous stroke. Only 1
patient who developed sICH was treated with TPA beyond 4.5 hours. Of the patients treated
with TPA between 3 and 4.5 hours who developed sICH 6 (60%) were treated with clotting
factors; all 6 received FFP and 3 also received cryoprecipitate. The remaining four (40%)
patients were not treated with clotting factors.

Stroke risk factors and ischemic stroke prognostic factors
Apart from post-TPA NIHSS which was higher in patients treated with clotting factors and
smoking which was more common in patients not treated with clotting factors, there were no
significant differences in stroke risk factors or variables that might influence outcome
between the treatment and non-treatment groups; including age, history of diabetes, baseline
glucose, pre-TPA NIHSS, and proportion of patients undergoing intra-arterial therapy (table
1).

Intracerebral hematoma prognostic factors
Patients who were treated with clotting factors were more likely to have had intraventricular
hemorrhage or hydrocephalus at baseline than patients who were not treated with clotting
factors 13 (68%) vs. 8 (31%) and 14 (74%) vs. 8 (31%), respectively. There were no other
significant differences in intracerebral hematoma prognostic factors such as proportion of
PH2, GCS at time of sICH and initial ICH volume. The proportions of patients undergoing
craniotomy were similar between the two groups (table 1).

We reviewed the available MRIs for evidence of cerebral amyloid angiopathy by Boston
criteria.[21] MRI was available in 9 of 19 patients treated with clotting factors and 18 of 26
patients not treated with clotting factors. Among those treated with clotting factors there was
one patient with probable cerebral amyloid angiopathy. Among those who were not treated
with clotting factors there was only 1 patient with possible cerebral amyloid angiopathy.
Also, among the patients receiving intra-arterial therapy there was no evidence of vascular
malformations or aneurysms on angiography.

Outcomes
There were only 2 patients who had a good outcome at discharge, mRS ≤2; both had PH2
and neither had received clotting factors. There were no significant differences in other
outcomes at discharge. Mortality was high and not significantly different between the two
groups; 9 (47%) in those treated with clotting factors vs. 9 (35%) in those not treated with
clotting factors, OR 1.7, 95% CI 0.507–5.7. (figure 2, table 2).

Most of the patients in both groups had poor outcomes; mRS >3 in the majority. Therefore,
we considered other thresholds for defining poor outcome. There was no significant
difference in outcome even when other thresholds were considered. Being bedridden or
dead, mRS 4–6, occurred in 19 (100%) patients treated with clotting factors and 22 patients
(85%) not treated with clotting factors (table 2, figure 2). When using the threshold of mRS
5–6, treatment with clotting factors was associated with a small statistically significant
different odds of having a very poor outcome, OR 9.53 95% CI 1.09–83.44. However, this
analysis does not include a correction for multiple testing and the confidence intervals are
very broad. After adjusting for difference in post-TPA NIHSS, there was no significant
effect of clotting factors on outcome (table 2). Adjusting for other confounders was not
possible due to near-complete separation (18 patients among total 19 patients in treatment
group had mRS 5–6). The results from multivariate regression analysis showed, after
adjusting for GCS at sICH onset (≤8 versus >8), initial ICH volume (≥30 versus <30 cc),
intraventricular hemorrhage, hydrocephalus and PTT, there was no treatment effect on
mortality OR =0.246, 95% CI: 0.005–2.121 (table 2). The results from multivariable
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regression also showed that patients with GCS >8 at sICH onset less likely to have mortality
OR=0.065, 95%CI: 0.001–0.901, p-value=0.0381. Due to complete separation (all 19
patients in treatment group had mRS 4–6), multivariate regression analysis was not possible
for other outcome thresholds (mRS 4–6) or by using other outcome variables (table 2).

Surrogate markers
Fibrinogen data was available for 16/19 (80%) patients treated with clotting factors and
11/26 (42.3%) patients not treated. Where serial data were available, initial and final
fibrinogen levels were significantly lower in patients treated with clotting factors. Patients
treated with clotting factors had lower initial fibrinogen levels; 224.9±121.1 vs.
385.1±163.3, difference in mean of −160.2 95% CI −282.1–38.4. (table 1). Fibrinogen levels
after treatment were high in both groups but higher in patients not treated with clotting
factors; 369.7±133.2 vs. 500.0±107.5, difference in mean of −130.3, 95% CI. −283.5–23.0).
Hematoma expansion data were available for 32/45 (71.1%); 12/19 (63.2%) of those treated
with clotting factors and 20/25 (80%) of those not treated with clotting factors. There was a
mean of 2.9 days between CT scans; standard deviation of 2.95. The proportions of patients
experiencing hematoma expansion was variable according to the definition used (table 3)
but overall we found no significant differences in hematoma expansion between those
treated and not treated with clotting factors.

Discussion
The majority of the patients with t-PA related sICH had a poor outcome confirming findings
of other studies. [10] In the present study, we were unable to demonstrate a robust effect of
clotting factors on disability. This highlights the need for interventions that reduce disability
from this complication. The disability reflects primary injury caused by the initial ischemic
stroke and secondary injury caused by sICH. SICH occurs more often in patients with severe
ischemic stroke. Interestingly, reports suggest that the overall prognosis may be driven by
the severity of the initial ischemic stroke rather than the presence of sICH. [10, 22]
Therefore, while measuring proportions of patients with disability is clinically important it
may be an insensitive measure of efficacy of clotting factor treatment. The sample size of
our study was too small to assess for effect of clotting factors in patients with sICH and low
initial NIHSS. This is an obstacle for future research in sICH given that it is an uncommon
event; both in clinical trials and clinical practice.[1, 2, 8, 9, 23] Separating the risk of
disability attributable to either the primary injury of the initial stroke or secondary injury
caused by incident sICH remains challenging. Another limitation regarding measurement of
outcomes in our study is that disability data was only available at hospital discharge. It is
conceivable that longer term follow up might provide different results and allow detection of
a difference between treatment and non-treatment groups. Length of follow up is relevant as
efficacy of TPA in ischemic stroke is demonstrable at 3 months but not at discharge. Given
that our study showed that most patients had mRS>3, the disability threshold used for this
study was likely too optimistic; mRS ≤2. Taken together with recent literature, these results
suggest using other outcomes may be more sensitive to detect a difference; for example
using mRS≤4 as an outcome measure in studies of therapies that may avert catastrophic
sICH outcomes. This is supported by evidence that current surrogate markers for
spontaneous ICH such as hematoma expansion are more predictive for poorer outcomes than
for good outcomes. [24] However, in the present cohort, we were unable to demonstrate a
robust effect on disability even when using other thresholds such as mRS 5–6 or mortality
(table 2). Even though the analysis suggested a possible effect using mRS 5–6 threshold,
caution should be exercised as this analysis is unadjusted for error from conducting multiple
analyses and the confidence intervals are very broad. Prognostic risk factors are useful in
guiding clinical decisions and in patient stratification for interventional trials. The results
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from the present cohort suggested patients with coma at sICH onset (GCS≤8) had higher
chance of mortality. Additionally, the results indicated that coma at sICH onset (GCS≤8),
initial sICH volume ≥30ml, presence of intraventricular hemorrhage and presence of
hydrocephalus were potential confounders for the effects of clotting factors on mortality.

We sought to detect a biological effect of clotting factors using hematoma expansion and
fibrinogen levels as surrogate measures of efficacy. In our cohort, we detected a mixed
effect on surrogates. The difference in initial fibrinogen levels between patients treated with
clotting factors and patients who were not likely reflects bias of the treating physicians.
What is demonstrated is that levels improved in both groups. This may reflect effect of
clotting factors on fibrinogen levels; as well as the natural recovery of fibrinogen after
effects of fibrinolysis subside. The final fibrinogen level, while greater than 200 in all
patients in the treatment group, was still lower than in patients not treated with clotting
factors. Conclusions about effects on fibrinogen are limited by incomplete data in patients
not treated with clotting factors. With regards to hematoma expansion, we were unable to
detect a treatment effect in spite of changes in fibrinogen levels. It is important to note that
the time course, frequency and outcome of hematoma expansion in sICH are not well
established. Knowledge of these parameters would assist in defining appropriate outcome
measures for clinical studies. Additionally, appropriate surrogate markers such as,
hematoma expansion/retraction on imaging or laboratory tests that give global measures of
thrombotic/thrombolytic/anticoagulant status, need to be validated for potential use in early
phase studies. In spontaneous ICH, hematoma expansion has been shown to be a specific yet
insensitive measure of poor outcome; the predictive value in TPA-sICH is undetermined.
[24]

In our study, there were several sources of bias that were unavoidable due to the
retrospective design in spite of using a prospective registry. The treatment allocation was
based on clinical judgment of treating physicians and therefore nonrandom. At our center,
we incorporated guidance that clotting factors be administered to patients with low
fibrinogen levels; especially those less than 100. In spite of similar baseline NIHSS, patients
who were treated with clotting factors had a higher Post-TPA NIHSS, a higher incidence of
intraventricular hemorrhage and hydrocephalus. High NIHSS at baseline is a marker of poor
outcome in ischemic stroke.[25, 26] Intraventricular hemorrhage and hydrocephalus are both
poor prognostic risk factors in spontaneous intracerebral hemorrhage. [27] It is plausible that
this may have counteracted potential benefit conferred by clotting factors in TPA-sICH.
With regards to hematoma expansion, the timing of repeat CT scan to assess for expansion
was not standardized. This may have reduced our ability to detect a symptomatic expansion
and late expansion; creating bias against patients that had a good clinical course. However,
there were only 2 patients with a good clinical course, neither of whom received clotting
factors. Additionally, as this was a retrospective review we were unable to obtain accurate
data on the exact duration from sICH detection to clotting factor administration. We were
also unable to standardize the dose of clotting factors.

In conclusion, TPA-sICH carries a poor prognosis with no effective therapies. There is no
evidence in this study that clotting factors alter the prognosis or have a measurable
biological effect on imaging surrogate markers. An explanation may be that TPA-sICH is
not related to a clotting factor deficiency but rather to other mechanisms; such as shifting of
hemostatic mechanisms towards fibrinolysis or loss of neurovascular unit integrity. Potential
therapies worth further study include: shifting the hemostatic-balance towards thrombosis
using anti-fibrinolytics or other agents. More rapid or selective administration of factors
using prothrombin complex concentrate or activated factor VII may prove to be viable
interventions as well. Measures that influence neurovascular unit integrity, by targeting
matrix-metalloproteinases for example, merit additional investigation in preventative and
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therapeutic paradigms. Interventions for hydrocephalus and intraventricular hemorrhage
such as CSF diversion are also of investigational consideration in TPA-sICH. Moreover,
prospective studies are necessary to delineate the clinical and imaging course of TPA-sICH
to define appropriate outcomes and provide sample-size estimates for interventional trials.
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TPA-sICH tissue plasminogen activator related symptomatic intracranial hemorrhage
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Figure 1.
Study flow diagram
*Symptomatic ICH was defined as patients experiencing symptomatic intracerebral
hemorrhage SICH by NINDS definition, and additionally those with Parenchymal
hemorrhage type 2 PH2 on imaging regardless of symptomatic status
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Figure 2.
Modified Rankin score at discharge in patients treated with clotting factors and those
without such treatment.
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Table 1

Characteristics of 45 Patients with symptomatic intracerebral hemorrhage

Treated with
Clotting factors
n=19

No Clotting
factors
n=26

Difference in
means, medians or
proportions (95%
CI.)

Stroke risk factors

Age, mean±SD 69.5±13.9 66.8±13.6 2.7 (−6.7, 12.1)

Coronary artery disease, n (%) 4 (21.1%) 4 (15.4%) 5.7 (−17.3, 28.6)

Diabetes mellitus, n (%) 5 (25%) 3 (11.5%) 14.8 (−8.5, 38.1)

Hypertension, n (%) 12 (66.7%) 20 (83.3%) −16.7 (−43.1, 9.7)

Smoking†, n (%) 1 (5.3%) 9 (34.6%) −29.4 (−50.2, −8.5)

Ischemic stroke prognostic factors

Glucose, mean±SD 137.9±55.8 149.6±58.9 −11.7 (−46.6, 23.1)

Circulation, n (%)

  Anterior 16 (84.2%) 22 (84.6%) 0.4 (−29.4, 28.3)

  Posterior 2 (10.5%) 4 (15.4%) −4.9 (−33.1, 24.5)

  Both 1 (5.3%) 0 5.3 (−24.1, 34.1)

NIHSS pre-TPA, median (IQR) 15.5 (9, 18) 14 (10, 21) 0 (−4, 4)

NIHSS post-TPA, median† (IQR) 27 (21.5, 38.5) 17 (8, 37) 9 (5, 12)

Intraarterial Therapy, n (%) 4 (21.1%) 6 (23.1%) 2.0 (−26.5, 22.4)

ICH associated factors

PH2, n (%) 12 (63.2%) 17 (68%) −4.8 (−33.2, 23.5)

SICH, n (%) 14 (73.7%) 18 (72%) 1.7 (−24.8, 28.2)

GCS at time of ICH, median (IQR) 7 (5.5, 9) 9 (7, 13) −2 (−3, −1)

Initial ICH volume, mean±SD 48.1±41.4 35.3±61.8 12.8 (−19.0, 44.6)

Intraventricular hemorrhage†, n (%) 13 (68.4%) 8 (30.8%) 37.6 (10.2, 65.1)

Hydrocephalus†, n (%) 14 (73.7%) 8 (30.8%) 42.9 (16.3, 69.5)

Anticoagulation prior to ICH, n (%)‡ 0 2 (7.7%) −7.7 (−17.9, 2.6)

Time TPA to ICH (hours), mean ± SD 7.8±6.0 10.9±7.9 −3.1 (−7.5, 1.4)

Platelets, mean±SD 227.6±60.8 222.5±70.8 5.1 (−34.6, 44.9)

PTT, mean±SD 31.2±8.2 28±4.2 3.2 (−0.9, 7.5)

INR, mean±SD 1.4±0.4 1.2±0.3 0.2 (−0.1, 0.4)

Fibrinogen, initial level† mean±SD 224.9±121.7 385±163.3 −160.2 (−282.1, − 38.4)

Ventriculostomy, n (%) 3 (15.8%) 2 (7.7%) 8.1 (−11.2, 27.4)

Hemicraniectomy, n (%) 4 (21.1%) 4 (16%) 5.1 (−18.2, 28.4)

Pre-TPA antiplatelets 6 of 15 (40%) 13 of 23 (56.5%) 16.5 (−48.5, 15.5)

IQR indicates Interquartile range

†
P<0.05

‡
Only 2 patients had anticoagulation prior to ICH, both were on warfarin prior to TPA and had subtherapeutic INR. No therapeutic anticoagulation

was given after TPA
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Table 2

Outcome of patients with symptomatic intracerebral hemorrhage

Outcome measure Treated with
Clotting factors
n=19

No Clotting factors
n=26

Difference in (means,
medians or proportions),
Odds ratios OR, (95%CI)

mRS, median (IQR) 6 (5–6) 4 (4–6) 0 (0, 1)

mRS 4–6, proportion 19 (100%) 22 (85%) 15 (−14.5, 43.1)

mRS 5–6 (Unadjusted)* OR 9.53 (1.09–83.44)

mRS 5–6 (Adjusted) † OR 5.98 (0.61–58.41)

Death, proportion 9 (47.4%) 9 (34.6%) 12.8 (−16.2, 41.7)

Death (Unadjusted) OR 1.7 (0.507–5.7)

Death (Adjusted) ‡ OR 0.246 (0.005–2.121)

Fibrinogen, final level 369.7.2±133.2 500±107.5 −130.3 (−283.5, 23.0)

mRS, indicates modified Rankin scale

IQR indicates interquartile range

*
near-compete separation limited adjustment for multiple risk factors

†
Adjusted for post-TPA NIHSS

‡
Adjusted for presence of GCS(≥9 versus ≤ 8), initial ICH volume(≥30 versus <30), hydrocephalus, presence of intraventricular hemorrhage and

PTT.
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Table 3

Hematoma expansion in patients with symptomatic intracerebral hemorrhage

Treated with Clotting
factors
n=12

No Clotting factors
n=20

Difference in
proportions

(95%CI)

Hematoma expansion, n (%)

  by 6ml criteria 5 (41.7) 4 (20%) 21.7 (−15.1, 54.5)

  by 12ml criteria 2 (16.7) 2 (10%) 6.7 (−29.3, 41.6)

  by 33% criteria 4 (33.3) 7 (35%) −1.7 (−37.1, 33.9)
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