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Purpose: Venous thromboembolism (VTE) is a common complication of intracerebral 
hemorrhage (ICH) patients in intensive care unit (ICU), but anticoagulation therapy of 
ICH patients with VTE remains controversial. We aim to explore the risk factors and 
prognosis of anticoagulation therapy in ICH patients with VTE.
Patients and Methods: Medical records of ICH patients were collected from the Medical 
Information Mart for Intensive Care III (MIMIC-III version 1.4) database. The risk factors 
and prognosis of anticoagulation therapy in ICH patients with VTE were assessed by multi-
variable logistic regression analysis and Kaplan–Meier survival analysis, respectively.
Results: A total of 848 ICH patients were included in our study, of whom 69 ICH patients 
with VTE were screened, including 58 patients with deep vein thrombosis (DVT), 12 patients 
with pulmonary embolism (PE), and 1 patient with DVT and PE. In the multivariable logistic 
regression analysis, malignancy (odds ratio (OR): 4.262, 95% confidence interval (CI): 2.263– 
8.027, P=0.000), pulmonary circulation disease (OR: 28.717, 95% CI: 9.566–86.208, 
P=0.000), coagulopathy (OR: 2.453, 95% CI: 1.098–5.483, P=0.029), age > 60 years old 
(OR: 2.138, 95% CI: 1.087–4.207, P=0.028) and hospitalization time > 16 days (OR: 2.548, 
95% CI: 1.381–4.701, P=0.003) were independent risk factors for VTE in ICH patients. 
Kaplan–Meier survival analysis and log-rank test found that, compared to non- 
anticoagulation group, anticoagulation group had higher cumulative survival rates during 
hospitalization, 28-day, 3-month, 1-year, and 4-year after admission, respectively.
Conclusion: Malignancy, pulmonary circulation disease, coagulopathy, age >60 years old and 
hospitalization time >16 days were independent risk factors for VTE in ICH patients, and 
anticoagulation therapy for VTE in ICH patients may be safe and effective. These findings 
need to be verified by more high-quality and well-designed randomized controlled trials.
Keywords: intracerebral hemorrhage, venous thromboembolism, risk factors, 
anticoagulation, prognosis

Introduction
Stroke is the primary cause of mortality and disability worldwide and the overall 
burden of stroke remains very high.1 Intracerebral hemorrhage (ICH), as a severe 
subtype, accounts for 23.8% of patients with stroke in China.2 Venous thromboembo-
lism (VTE), including deep venous thrombosis (DVT) and pulmonary embolism (PE), 
is a common complication in patients with ICH.3 Furthermore, the risk of VTE after 
hemorrhagic stroke was reported to be dramatically higher than that after ischemic 
stroke.4,5 Additionally, in-hospital VTE was associated with poor outcome in patients 
with ICH.6 Therefore, VTE in ICH patients causes large socio-economic burden.
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Due to the severity of VTE, it is important to explore 
and prevent the risk factors of VTE in patients with 
ICH. According to the previous studies, risk factors 
identified between VTE and ICH include female gender, 
black/African American race, infection, National 
Institute of Health Stroke Scale (NIHSS) score ≥12, 
elevated admission D-dimer levels, external ventricular 
drainage, a prior history of VTE, intubation and pre-
sence of intraventricular hemorrhage (IVH).7–13 

Although our knowledge about risk factors for VTE 
after ICH has increased in the last few years, part of 
patients with VTE after ICH do not have identifiable 
risk factor.14 Therefore, it is necessary to further explore 
the risk factors for VTE in ICH patients.

On the other hand, due to the occurrence of VTE 
after ICH, most patients still have a poor prognosis.6 

Therefore, many studies focus on the prevention of VTE 
in ICH patients. Prophylactic approaches, such as inter-
mittent pneumatic compression (IPC) and heparin, are 
recommended for the VTE prevention after ICH.15,16 

Meanwhile, according to American Heart Association/ 
American Stroke Association (AHA/ASA) and Chinese 
Stroke Association guidelines for ICH, systemic coagu-
lation or inferior vena cava (IVC) filter placement is 
recommended in ICH patients with symptomatic DVT 
or PE (Class IIa; Level of Evidence C).17,18 However, 
European Stroke Organization (ESO) guidelines do not 
have explicit recommendations for VTE after ICH.19 

Furthermore, there are little data on the VTE treatment 
in ICH patients.20 Anticoagulation is the primary treat-
ment for VTE. IVC filter is only an option when 
patients have absolute contraindications of anticoagula-
tion, such as active bleeding.21 However, for VTE in 
ICH patients, anticoagulation therapy presents 
a therapeutic dilemma. We need to consider not only 
the risk of recurrent fatal VTE in the absence of antic-
oagulation treatment but also the risk of hematoma 
expansion if treating patients with anticoagulation ther-
apy. In addition, because the evidence recommendation 
for anticoagulation therapy is low, current guidelines are 
not widely accepted in clinical practice, and most of 
treatment decisions regarding anticoagulation are 
empirical.

Therefore, the objectives of this study were (1) to 
explore the risk factors of VTE in ICH patients, and (2) 
to study the prognosis of anticoagulation therapy for VTE 
in ICH patients.

Patients and Methods
Database
We conducted a retrospective cohort study on a large US- 
based database called the Medical Information Mart for 
Intensive Care III (MIMIC-III version 1.4). Access to the 
MIMIC-III database was approved by the institutional 
review boards of both the Beth Israel Deaconess Medical 
Center and Massachusetts Institute of Technology 
Affiliates after finishing the required training course (cer-
tification number 23307636). One author obtained access 
to the database and was responsible for data extraction. No 
informed consent was required because the private infor-
mation of patients was deidentified in the database.

Study Design and Participants
Using the MIMIC-III database, we identified all adult 
patients (>18 years old) with ICH according to the 
International Classification of Diseases, Ninth edition (ICD- 
9) code 431 between June 2001 and October 2012. We 
included only patients who survived day 2 of hospitalization. 
We excluded patients who were younger than 18 years old or 
who survived to less than day 2 of hospitalization.

Included patients were classified as the VTE group, 
while the rest of the patients comprised the non-VTE 
group. VTE included DVT detected with compressible 
ultrasound or PE diagnosed with CT pulmonary angiogra-
phy or ventilation-perfusion lung scanning. DVT and PE 
were identified according to the International 
Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM).22

Variable Extraction
Baseline characteristics were extracted with the Structured 
Query language (SOL), including gender, age, comorbid-
ities (hypertension, hyperlipidemia, diabetes, congestive 
heart failure, atrial fibrillation, COPD, respiratory failure, 
chronic kidney injury (48 h), malignancy, ARDS, pneu-
monia, renal failure, liver failure, hypothyroidism, rheu-
matoid arthritis, coagulopathy, deficiency anemia, 
electrolyte disturbances), ICU scale (SOFA, LODS, GCS, 
MELD, MELD-initial), mechanical ventilation and coagu-
lation function test.

Study Outcomes
The outcomes included in-hospital outcomes, 28-day, 
3-month, 1-year and 4-year time-to-event outcomes after 
admission. The primary outcome was in-hospital mortality. 
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The secondary outcomes were 28-day, 3-month, 1-year 
and 4-year mortality after admission. Out-of-hospital mor-
tality data were acquired from the Social Security Death 
Registry.

Statistical Analysis
Values were expressed as median (interquartile range) for 
continuous variables with abnormal distribution, and cate-
gorical variables were presented as number (percent). 
Comparisons between ICH patients with VTE and without 
VTE were evaluated using the Mann–Whitney U-test for 
continuous variables with abnormal distribution, and the χ2 

test or Fisher’s exact test for categorical variables, as 
appropriate. Baseline variables that were considered clini-
cally relevant or that showed a univariate relationship with 
VTE (P<0.05), including congestive heart failure, malig-
nancy, renal failure, coagulopathy, electrolyte distur-
bances, pulmonary circulation disease, respiratory failure, 
age >60 years old, hospitalization time >16 days, LODS, 
MELD, MELD initial, PT-max, INR-max and APTT-max 
were entered into a multivariate logistic regression model 
as covariates. The risk factors of VTE in ICH patients 
were assessed by multivariable logistic regression analy-
sis. Kaplan–Meier (K-M) survival analysis and log-rank 
test were used to compare the cumulative survival rate 
during hospitalization, 28-day, 3-month, 1-year and 
4-year after admission between the heparin anticoagulation 
group and the non-heparin anticoagulation group.

All statistical analyses were performed using SPSS 
(version 22.0), and P < 0.05 was considered statistically 
significant.

Results
Baseline Characteristics
A total of 848 ICH patients were included in our study. 
Table 1 presents the baseline characteristics of the study 
subjects. Among the study cohort, 779 patients (91.8%) 
were ICH patients without VTE. Sixty-nine patients 
(8.2%) were ICH patients with VTE, including 58 DVT 
patients, 12 PE patients, and 1 patient with DVT and PE. 
Compared with ICH patients without VTE, ICH patients 
with VTE had higher incidence of congestive heart failure 
(24/779, 3.10% vs 6/69, 8.70%), renal failure (56/779, 
7.20% vs 10/69, 14.50%), malignancy (101/779, 13.00% 
vs 22/69, 31.90%), respiratory failure (243/779, 31.20% vs 
35/69, 50.70%), coagulopathy (60/779, 7.70% vs 14/69, 
20.30%), electrolyte disturbances (209/779, 26.80% vs 28/ 

69, 40.60%), age >60 years old (517/779, 66.40% vs 54/ 
69, 78.30%), pulmonary circulation disease (8/779, 1.00% 
vs 13/69, 18.80%), hospitalization time >16 days (211/ 
779, 27.10% vs 33/69, 47.80%), LODS (3.0, 2.0–5.0 vs 
4.0, 2.0–6.0), MELD (9.0, 7.0–14.0 vs 11.0, 7.0–18.0), 
MELD initial (9.0, 7.0–13.0 vs 11.0, 7.0–17.0), PT-max 
(13.40, 12.70–15.10 vs 14.70, 13.00–17.95), INR-max 
(1.20, 1.10–1.40 vs 1.30, 1.10–1.80), APTT-max (27.30, 
24.60–31.10 vs 30.50, 26.55–35.75) (all P < 0.05).

Multivariable Logistic Regression Analysis
The results of multivariable logistic regression analysis are 
presented in Table 2. Multivariable logistic regression 
analysis showed that malignancy (OR: 4.262, 95% CI: 
2.263–8.027, P=0.000), pulmonary circulation disease 
(OR: 28.717, 95% CI: 9.566–86.208, P=0.000), coagulo-
pathy (OR: 2.453, 95% CI: 1.098–5.483, P=0.029), age 
>60 years old (OR: 2.138, 95% CI: 1.087–4.207, P=0.028) 
and hospitalization time >16 days (OR: 2.548, 95% CI: 
1.381–4.701, P=0.003) were independent risk factors for 
VTE in ICH patients.

ROC Curve Analysis
As shown in Figure 1, ROC curve revealed that combined 
coagulopathy, pulmonary circulation disease, hospitaliza-
tion time >16 days, age >60 years old and malignancy had 
predictive power for VTE in ICH patients, with an AUC of 
0.779 (95% CI: 0.718–0.839, P < 0.0001, sensitivity 0.696, 
specificity 0.742).

Outcome
The results of comparison of mortality outcomes between 
the anticoagulation and non-anticoagulation groups are 
presented in Table 3. In-hospital mortality, 28-day, 
3-month, 1-year and 4-year cumulative mortality rates 
were 17.86%, 21.43%, 32.14%, 42.86%, 57.14%, respec-
tively, in the anticoagulation group. In-hospital mortality, 
28-day, 3-month, 1-year and 4-year cumulative mortality 
rates were 53.85%, 61.54%, 69.23%, 76.92%, 84.62%, 
respectively, in the non-anticoagulation group.

K-M Survival Analysis
As shown in Figure 2A–E, K-M survival analysis and log- 
rank test showed that the cumulative survival rates during 
hospitalization (log-rank: χ2=10.69, P=0.0011), 28-day 
(log-rank: χ2=12.09, P=0.0005), 3-month (log-rank: χ2 

=10.66, P=0.0011), 1-year (log-rank: χ2=10.53, 
P=0.0012), and 4-year after admission (log-rank: 
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χ2=10.23, P=0.0014) in the heparin anticoagulation group 
were significantly higher than those in the non-heparin 
anticoagulation group.

Discussion
Our study revealed that malignancy, coagulopathy, age 
>60 years, hospitalization time >16 days and pulmonary 

Table 1 Patient Characteristics According to the Presence of Venous Thromboembolism (VTE)

Characteristics ICH without VTE (n=779) ICH with VTE (n=69) P-value

Demographics
Male 433 (55.60) 41 (59.40) 0.538

Age (year) 68.03 (55.89–79.25) 69.53 (60.64–80.36) 0.205

Age > 60 years 517 (66.40) 54 (78.30) 0.043*

Comorbidities
Hypertension 577 (74.10) 46 (66.70) 0.182

Hyperlipidemia 211 (27.10) 19 (27.50) 0.936

Diabetes 170 (21.80) 17 (24.60) 0.589
Congestive heart failure 24 (3.10) 6 (8.70) 0.029*

Atrial fibrillation 180 (23.10) 21 (30.40) 0.170

COPD 4 (0.50) 0 1.000
Respiratory failure 243 (31.20) 35 (50.70) 0.001*

Chronic kidney injury (48 h) 245 (31.50) 22 (31.90) 0.941

Malignancy 101 (13.00) 22 (31.90) 0.000*
ARDS 17 (2.20) 4 (5.80) 0.084

Pneumonia 217 (27.90) 18 (26.10) 0.753

Pulmonary circulation disease 8 (1.0) 13 (18.80) 0.000*
Renal failure 56 (7.20) 10 (14.50) 0.030*

Liver failure 31 (4.00) 2 (2.90) 1.000

Hypothyroidism 57 (7.30) 5 (7.20) 0.983

Rheumatoid arthritis 16(2.10) 0 0.633

Coagulopathy 60 (7.70) 14 (20.30) 0.000*

Deficiency anemia 94 (2.10) 8 (11.60) 0.908

Electrolyte disturbances 209 (26.80) 28 (40.60) 0.015*

Hospitalization time > 16 days 211 (27.10) 33 (47.80) 0.000*

ICU (day) 4.89(2.90–9.92) 5.92(3.36–11.63) 0.920

SOFA 3.0(2.0–5.0) 3.0(2.0–5.0) 0.139

LODS 3.0 (2.0–5.0) 4.0 (2.0–6.0) 0.050*
GCS 14.0 (10.0–15.0) 14.0 (8.0–15.0) 0.763

MELD 9.0 (7.0–14.0) 11.0 (7.0–18.0) 0.039*

MELD-initial 9.0 (7.0–13.0) 11.0 (7.0–17.0) 0.037*

Mechanical ventilation 536 (68.80) 52 (75.40) 0.258

Mechanical ventilation time (hours) 135.21 (45.00–135.21) 135.21 (50.25–175.02) 0.183
PT-min 12.80 (12.20–13.60) 13.10 (12.30–14.00) 0.187

PT-max 13.40 (12.70–15.10) 14.70 (13.00–17.95) 0.001*

INR-min 1.10 (1.00–1.20) 1.10 (1.00–1.30) 0.161
INR-max 1.20 (1.10–1.40) 1.30 (1.10–1.80) 0.003*

APTT-min 25.20 (23.20–27.70) 26.10 (23.95–28.45) 0.071

APTT-max 27.30 (24.60–31.10) 30.50 (26.55–35.75) 0.000*

Note: Values are expressed as median (interquartile range) or number (percent). *Indicates P < 0.05. 
Abbreviations: COPD, chronic obstructive pulmonary disease; ARDS, acute respiratory distress syndrome; SOFA, sequential organ failure score; LODS, logistic organ 
dysfunction score; GCS, Glasgow coma scale; MELD, model for end-stage liver disease; IQR, interquartile range; PT, prothrombin time; INR, international normalized ratio; 
APTT, activated partial thromboplastin time; VTE, venous thromboembolism; ICH, intracerebral hemorrhage.
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circulation disease were independent risk factors for VTE 
in ICH patients, and using anticoagulation therapy for 
VTE in ICH patients may be safe and effective. VTE, 
including DVT and PE, was a common complication in 

patients with ICH,3 which was associated with poor prog-
nosis in patients with ICH.6 We should explore the risk 
factors for VTE in ICH patients because of the high fatal-
ity of VTE. Our knowledge of risk factors for VTE in ICH 
patients has increased in the past few years, such as female 
gender, black/African American race, infection, National 
Institute of Health Stroke Scale (NIHSS) score ≥12, ele-
vated admission D-dimer levels, external ventricular drai-
nage, a prior history of VTE, intubation and presence of 
intraventricular hemorrhage (IVH) were risk factors found 
at present.7–13 However, some of ICH patients with VTE 
have no identified risk factors. Our study found that malig-
nancy and coagulopathy were independent risk factors for 
VTE in ICH patients, which was consistent with the results 
of previous studies.23,24 Furthermore, our study revealed 
that age >60 years old was an independent risk factor for 
VTE in ICH patients. According to a previous study, from 
the age of 45 years old, the lifetime risk of developing 
VTE was 8%, which represented that age was a risk factor 
for VTE.22 In addition, we found that hospitalization time 
>16 days was an independent risk factor for VTE in ICH 
patients. Patients with hospitalization time >16 days 
maybe more likely to have some complications, such as 
limb paralysis and infection, therefore heightening their 
susceptibility to VTE. Additionally, we also found pul-
monary circulation disease was an independent risk factor 
for VTE in ICH patients. This was a new risk factor for 
VTE in ICH patients. Patients with pulmonary circulation 
disease may be physiologically predisposed to VTE 
complications.

Due to the high mortality and morbidity of VTE, many 
studies have focused on the prevention of VTE in ICH 
patients. At present, prophylactic approaches include 
anticoagulation and IPC, which are recommended for 
VTE prevention in ICH patients.15,16,25 However, there 
are little data on the treatment of VTE in ICH patients.20 

Anticoagulation therapy for VTE complications in ICH 
patients varies widely across different ICH management 
guidelines.17–19 Moreover, anticoagulation therapy for 
VTE in ICH patients is not well understood. 
Anticoagulation is the primary treatment of VTE in ICH 
patients. Meanwhile, IVC filter placement is indicated in 
patients who have contraindications of 
anticoagulation.26,27 However, for VTE in ICH patients, 
anticoagulation presents a very difficult therapeutic 
dilemma because it has enormous risk of recurrent fatal 
VTE in the absence of treatment; additionally, it also has 
substantial risk of hematoma enlargement if treated with 

Figure 1 ROC curve analysis of combined coagulopathy, pulmonary circulation 
disease, hospitalization time >16 days, age >60 years old and malignancy predicting 
VTE in ICH patients. 
Abbreviations: ROC, receiver operating characteristic; VTE, venous thromboem-
bolism; ICH, intracerebral hemorrhage.

Table 2 Logistic Regression Analysis of the Risk Factors for VTE 
in ICH Patients

Risk Factors OR (95% CI) P-value

Congestive heart failure 0.685 (0.199–2.359) 0.549

Malignancy 4.262 (2.263–8.027) 0.000*

Respiratory failure 1.782 (0.965–3.289) 0.065
Coagulopathy 2.453 (1.098–5.483) 0.029*

Renal failure 2.725 (0.933–7.959) 0.067

Electrolyte disturbances 1.131 (0.618–2.069) 0.690
LODS 1.004 (0.884–1.140) 0.951

MELD 0.885 (0.673–1.163) 0.381
MELD-initial 1.057 (0.791–1.413) 0.706

Hospitalization time > 16 days 2.548 (1.381–4.701) 0.003*

Age > 60 years 2.138 (1.087–4.207) 0.028*
Pulmonary circulation disease 28.717 (9.566–86.208) 0.000*

PT-max 1.161 (0.999–1.351) 0.052

INR-max 0.569 (0.175–1.848) 0.348
APTT-max 1.010 (0.996–1.024) 0.150

Note: *Indicates P < 0.05. 
Abbreviations: VTE, venous thromboembolism; ICH, intracerebral hemorrhage; 
CI, confidence interval; OR, odds ratio; LODS, logistic organ dysfunction score; 
MELD, model for end-stage liver disease; PT, prothrombin time; INR, international 
normalized ratio; APTT, activated partial thromboplastin time.
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anticoagulants. Furthermore, there is no data from rando-
mized controlled trials to guide the anticoagulation therapy 
in ICH patients with VTE. Therefore, the decision-making 
is mainly empirical. Our study found that the cumulative 
survival rates during hospitalization in the heparin antic-
oagulation group were significantly higher than those in 
the non-heparin anticoagulation group through K-M survi-
val analysis and log-rank test. The result suggested that 
anticoagulation therapy may be significantly associated 
with in-hospital mortality, implying that we may perform 
active anticoagulation in ICH patients with VTE. 
Anticoagulation is a first-line treatment for most VTE 
patients. Unfortunately, there are currently no clear guide-
lines for the anticoagulation therapy of VTE in ICH 
patients. Furthermore, there are few meaningful data to 

guide decision-making in anticoagulation therapy of VTE 
in ICH patients, especially in randomized controlled trial. 
However, our study can provide clinicians with potential 
evidence of anticoagulation therapy for VTE in ICH 
patients.

In addition, our study also found that the cumulative 
survival rates during 28-day, 3-month, 1-year, and 4-year 
after admission in the heparin anticoagulation group were 
significantly higher than those in the non-heparin antic-
oagulation group through K-M survival analysis and log- 
rank test. The result suggested that anticoagulation therapy 
may be incomplete, significantly associated with 28-day, 
3-month, 1-year, and 4-year mortality after admission, 
implying that anticoagulation may be beneficial to both 
short-term and long-term outcomes of VTE in ICH 

Figure 2 Comparison of the cumulative patient survival between the non-anticoagulation and anticoagulation group in ICH patients with VTE. The patient survival was 
assessed using a Kaplan-Meier analysis, and the significance of differences was determined by Log rank test. The non-anticoagulation group had high mortality rates than the 
anticoagulation group respectively. (A) in-hospital mortality (log-rank test, χ2=10.69, P=0.0011); (B) 28-day mortality (log-rank test, χ2=12.09, P=0.0005); (C) 90-day 
mortality (log-rank test, χ2=10.66, P=0.0011); (D) 1-year mortality (log-rank test, χ2=10.53, P=0.0012); (E) 4-year mortality (log-rank test, χ2=10.23, P=0.0014). 
Abbreviations: HA, hazard ratio; ICH, intracerebral hemorrhage; VTE, venous thromboembolism.

Table 3 Comparison of Mortality Outcome Between the Anticoagulation and Non-Anticoagulation Group

Outcome Anticoagulation Group (n=56) Non-Anticoagulation Group (n=13) P-value

In-hospital mortality 10 (17.86) 7 (53.85) 0.0011*
28-day mortality 12 (21.43) 8 (61.54) 0.0005*

90-day mortality 18 (32.14) 9 (69.23) 0.0011*

1-year mortality 24 (42.86) 10 (76.92) 0.0012*
4-year mortality 32 (57.14) 11 (84.62) 0.0014*

Note: Values are expressed as number (percent). *Indicates P < 0.05.
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patients. Meanwhile, anticoagulation decision should con-
sider several factors, such as hematoma stability, time 
from ICH onset, cause of ICH and general patient 
condition.17,18 However, more high-quality and well- 
designed randomized controlled trials are needed to verify 
the association between anticoagulation therapy and in- 
hospital mortality, 28-day, 3-month, 1-year, and 4-year 
mortality after admission in ICH patients with VTE. 
Hopefully, it will provide clinicians with evidence for 
anticoagulation therapy in ICH patients with VTE.

Our study has several limitations. First, this is 
a retrospective study, which has selective bias. Therefore, 
we cannot draw robust conclusions. Second, the MIMIC III 
database in the present study only includes data on critically 
ill patients admitted between 2001 and 2012. The definition 
of VTE has evolved in 2012. Therefore, it is possible that our 
participants are not exactly meeting the latest definition of 
VTE. Third, our sample size of ICH patients with VTE is 
small, and we cannot remove other confounding factors’ 
disturbance by the Cox regression analysis. In future, we 
will intend to perform Cox regression analysis to verify the 
association between anticoagulation therapy and short-term 
and long-term prognosis through more high-quality and well- 
designed randomized controlled trials. Fourth, the imaging 
features of ICH, such as hematoma volume, hematoma loca-
tion and intraventricular hemorrhage, are not available in 
MIMIC-III database. In future, if these imaging features of 
ICH are available, we will add some imaging information to 
this study and explore the value of these imaging features in 
ICH patients with VTE.

Conclusion
In conclusion, malignancy, coagulopathy, age >60 years, 
hospitalization time >16 days and pulmonary circulation 
disease were independent risk factors for VTE in ICH 
patients, and anticoagulation therapy for VTE in ICH 
patients may be safe and effective, but the results need 
further to be verified in more high-quality and well- 
designed randomized controlled trials.
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