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Background: Venous thromboembolism (VTE) includes deep vein thrombosis (DVT) and pulmonary
embolus (PE) is a serious complication in hospitalized stroke patients. This study is designed to examine the
incidence of VTE and the effectiveness of chemo thromboprophylaxis in this population.

Methods: From January 2015 to April 2018, we calculate the Caprini score for every admitted patient to
evaluate VTE risk. For analysis Demographic information, Caprini score, national institutes of health stroke
scale (INIHSS) score, prothrombin time (PT), thrombin time (T'T), D-Dimer and medical co-morbidity are
noted.

Results: Of 3,824 inpatients during the study period, 21 patients (0.55%) have VTE complications. Among
patients (n=148) with a Caprini score between 0 and 2, 1 patient (0.68%) have VTE. VTE (52.38%) most
commonly occurred in patients of Caprini score 7-8 group. In patients with VTE (n=21) age, Caprini score,
NIHSS score, National Early Warning Score (NEWS) score, PT, T'T, D-Dimer are significantly higher than
those (n=3,803) without VTE (P<0.05).

Conclusions: The Caprini score is highly recommended to assess the risk of venous thrombosis in stroke

patients. Early mechanical and chemical prophylaxis are recommended for patients to reduce the incidence

of venous thrombosis.
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Introduction

Venous thromboembolism (VTE) is a common complication
after an ischemic stroke that includes deep vein thrombosis
(DVT) and pulmonary embolism (PE) and their risk is
obviously higher in stroke patients than others. It contributes
to extend hospitalized period which results in increased
expense (1,2). To reduce the risk of VT'E we can administer
chemoprophylaxis, but there are still some side effects
of anticoagulants, for instance, the risk of bleeding and
coagulopathy (3). An urgent risk assortment is necessary
for physician to optimize thromboprophylaxis regimens.
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The Caprini RAM (4) is the most widely used and guideline
recommended tool for VTE risk prediction, also well-
validated in stroke patients. Since the occurrence of VTE
in stroke patients is poorly characterized, we conducted
this retrospective study to (I) investigate the incidence of
symptomatic VTE; (II) examine the utility of the Caprini
RAM for VTE risk stratification.

Methods

This is a retrospective study conducted in Shanghai
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Figure 1 Distributions of patients according to the Caprini score,
n=3,824.

Table 1 Demographic and clinical characteristics of stroke patients

Characteristics Patients
Gender, n (%)
Male 2,510 (65.6)
Female 1,314 (34.4)
Age (years), mean + SD 68.27+11.33
Medical co-morbidity, n (%)
Hypertension 3,077 (80.5)
Atrial fibrillation 361 (9.40)
Coronary heart disease 363 (9.50)
Diabetes 1,509 (39.5)
Cancer 50 (1.30)
Hyperbaric therapy 676 (17.7)
NIHSS score, mean + SD 3.39+3.71
NEWS score, mean + SD 1.54+1.12
PT, mean + SD 11.62+1.33
APTT, mean = SD 27.95+4.88
TT, mean + SD 19.89+5.13
D-dimer, mean + SD 0.85+1.88
Day of anticoagulants, mean + SD 6.40+2.65

NIHSS, National Institutes of Health Stroke Scale; NEWS,
National Early Warning Score; PT, prothrombin time; APTT,
activated partial thromboplastin time; TT, thrombin time; SD,
standard deviation.

Tenth People’s Hospital of Tongji University. The study
is approved by National Ethics Committee of Shanghai
Tenth People’s Hospital of Tongji University (No. 2019-k-

51). All the patients provided the written informed consent.
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After approval of ethical committee, data is collected from
hospital record. Inclusion criteria: all the patient admitted
to Neurology Department between January 1,2015 to April
31,2018 are included. Exclusion criteria: all pediatric patients
are excluded. In total 3,824 patients (1,314 female and
2,510 male) with mean age of 68.77+11.33 years are included
in the study. Data regarding demographics, concomitant
diseases, National Institutes of Health Stroke Scale (NIHSS)
score, National Early Warning Score (NEWS) score,
Caprini score, thromboprophylaxis and laboratory indexes
are collected from the electronic medical record system. If
there are no contraindication then mechanical prophylaxis
(graduated compression stockings) is recommended as per
our hospital protocol to prevent VI'E. Chemoprophylaxis is
not routinely used unless the attending physicians consider it
necessary.

The Caprini RAM is originally used for patients after
surgery but it is also a convenient method to evaluate VI'E
risk just by calculating individual risk factors. In this model
patients and procedure risk factors are assigned to different
weighted points (ranging from 1 to 5) based on the risk of
VTE for each factor. The Caprini score is calculated for
individual patients based on different risk factors. A total
risk factor score is calculated and patients are assorted into
5 risk level based on reported incidence of VTE: “very low
risk” (0-2 points), “low risk” (3—4 points), “moderate risk”
(5-6 points), “high risk” (7-8 points), and “very high risk”
(>8 points) leading to stratified prophylaxis. The distribution
of patients according to the Caprini score are presented in
Figure 1. The predominant stratified group have a Caprini
score of 7 to 8 (n=2,661, one patient with VTE), followed by
the score 3 to 4 group (n=90, no patients with VT'E), and the
score 5 to 6 group (n=556, one patients with VI'E).

Results

Of all 3,824 patients, 21 patients have VT'E complications
(Table 1) with an incidence of 0.55%. Characteristics of
patients, Caprine score, NHISS score, NEWS score,
interval, treatment, 3-month follow-up of patients with
VTE are listed in Table 2. The patients diagnosed with
VTE included 17 males (80.95%) and 4 female, with mean
age of 67.95+£14.99 years (range, 49-89 years). There
are three patients who are diagnosed with PE and DV
The interval is 8.10+1.44 days (range, 6-12 days). Eleven
patients with VT'E complications showed complete patency
with a minimum 90 days of follow-up. Five patients have
post-thrombotic syndrome. One patient died among the
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Table 2 demographic and clinical characteristics of stroke patients with VTE
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No. Age/sex Caprine score NIHSS score News score PE/DVT Interval (days) Treatment Follow-up

1 61/M 7 5 0 DVT 8 Aspirin Complete patency
2 79/M 8 7 3 DVT 7 Aspirin Partial patency

3 69/F 9 9 1 DVT 9 Aspirin Complete patency
4 81/M 2 10 2 DVT 12 Aspirin, clopidogrel PTS, partial patency
5 80/F 7 6 4 DVT 9 Aspirin Partial patency

6 79/F 7 7 3 DVT 8 Aspirin recurrent

7 69/M 8 9 1 DVT 8 Aspirin, clopidogrel Complete patency
8 55/M 7 5 3 PE 7 Aspirin Died

9 61/M 5 9 4 DVT 9 Aspirin Complete patency
10 62/M 8 7 2 DVT 8 Aspirin PTS, partial patency
R 59/M 10 8 0 DVT 11 Aspirin, clopidogrel Complete patency
12 58/M 8 10 3 DVT 7 Aspirin Complete patency
13 71/M 6 7 4 PE 7 Aspirin PTS, partial patency
14 72/M 8 6 2 DVT 8 Aspirin Complete patency
15 81/M 7 13 1 DVT 7 Aspirin Partial patency
16 73/M 6 12 4 PE 8 Aspirin, clopidogrel PTS, recurrent
17 66/F 10 9 3 DVT 8 Aspirin Complete patency
18 60/M 9 12 4 DVT 6 Aspirin Complete patency
19 89/M 8 8 2 DVT 10 Aspirin PTS, recurrent
20 49/M 9 7 0 DVT 7 Aspirin Complete patency
21 65/M 9 6 1 DVT 6 Clopidogrel Complete patency

VTE, venous thromboembolism; DVT, deep vein thrombosis; PE, pulmonary embolism; PTS, post-thrombotic syndrome.

21 patients with VTE (7able 2).

As specified by the Caprini RAM, patients with a score
of 3 and above belonged to moderate-to-high VTE risk
group (1,5), so mechanical and chemical prophylaxis are
recommended to them. A total of 2,960 patients who don’t
have heparin contraindications received low-molecular-
weight heparin (LMWH), and some of them developed
VTE during hospitalizes period. In 26 patients who have
high bleeding risk are prescribed mechanical prophylaxis
instead of prophylactic anticoagulation.

Comparison of chemo thromboprophylaxis between
patients with VT'E group and those without VTE group
are presented in Table 3. The mean age of VI'E patients
(n=21) is 67.95+£14.99 years. Medical co-morbidity (atrial
fibrillation, diabetes, hyperbaric therapy) in patients with
VTE are found to be significantly higher than non-VTE
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patients (P<0.05). The Caprini score in patients with VTE
is significantly higher than non-VTE group (8.05£2.38
vs. 7.11£1.61, respectively, P<0.01). The NIHSS score
is also turned out to be obviously higher in patients with
VTE (7.71£5.98 vs. 3.36+3.68, respectively, P<0.05) than
non-VTE group. D-dimer in patients with VTE is also
significantly higher than non-VTE group (5.28+6.86 vs.
0.82+1.79 respectively, P<0.01). No significant differences
are found between the groups when compared age,
hypertension, coronary heart disease, cancer, NEWS score,
prothrombin time (PT), activated partial thromboplastin
time (APT'T), and thrombin time (TT) (P>0.05) (Table 3).

Discussion

There is substantial evidence that VTE is a common
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Table 3 comparisons between patients with VT'E and those without VTE
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Characteristics Patients with VTE (n=21) Patients without VTE (n=3,803) P value
Age (years), mean + SD 67.95+14.99 68.27+11.30 0.897
Hypertension, n (%) 15 (71.4) 3,062 (80.5) 0.295
Atrial fibrillation, n (%) 5(23.8) 356 (9.4) 0.024
Coronary heart disease, n (%) 1(4.8) 362 (9.5) 0.458
Diabetes, n (%) 3(14.3) 1,506 (39.6) 0.018
Cancer, n (%) 0 (0.0 50 (1.3) 0.597
Hyperbaric therapy, n (%) 11 (52.4) 665 (17.5) 0.000
NIHSS score, mean + SD 7.71+£5.98 3.36+3.68 0.000
NEWS score, mean + SD 1.71+£1.06 1.54+1.11 0.481
PT, mean + SD 12.09+1.31 11.62+1.33 0.107
APTT, mean + SD 28.13+6.32 27.95+4.87 0.871
TT, mean + SD 18.11+1.37 19.89+5.13 0.120
D-dimer, mean + SD 5.28+6.86 0.82+1.79 0.007
Caprini score, mean = SD 8.05+2.38 7.11+1.61 0.008

VTE, venous thromboembolism; NIHSS, National Institutes of Health Stroke Scale; NEWS, National Early Warning Score; PT, prothrombin
time; APTT, activated partial thromboplastin time; TT, thrombin time; SD, standard deviation.

and frequent complication in stroke patients (6,7), and
if precautions are not taken then the incidence of VTE
in patients with stroke goes up to 30-40% (8). Early
identification and prevention of high risk VTE patients
have critical significance to reduce the mortality and
disability in stroke patients. Caprini is developed as a tool
to evaluate DV'T risk in patients after surgery, It consists of
five parts and each with different factors (9).

In our study, we found the incidence of VTE in stroke is
0.55% (21/3,824), that is acceptable. The incidence in our
study is lower than the study presented by Pannucci ez al.
that reported incidence rate of 0.97% (5). This study found
that 80.95% of VTE occurred in males, which is supported
by previous findings which reported men are more prone
to VI'Es than women (10). Three of 21 patients have a
recurrence during the study, and the recurrence rate is 14.29%.
There’s a lot of evidence to suggest that venous thrombosis
has a high recurrence rate, especially PE. The main causes
of thrombosis recurrence in stroke patients are vascular wall
injury, slow blood flow and hypercoagulability (11,12). The
mean age of the patients in our study is 68.27+11.33 years
which is supported the previous conclusion.

Studies by different scholars have shown that early use
of heparin can help to reduce the incidence of thrombotic
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events and mortality in stroke patients (13-15). The
results of a study of 3,842 acute stroke patients in the
United States (1) showed 2,960 (77.04%) patients received
VTE prophylaxis by using LMWH subcutaneously;
12 patient (0.04%) developed thrombocytopenia and 6
patients (0.02%) developed major bleeding. Although each
anticoagulant carries risks still chemical prophylaxis should
be used in patients at high risk of venous thrombosis with
a principle that the benefits outweigh the risks (16). And
that’s why it's so important to identify high-risk groups.
In clinical practice, it is necessary to timely assess whether
the patient have complications or not according to their
physical signs and laboratory indicators. PT and APTT are
the most common and sensitive screening tests that reflect
the coagulation system.

During the time of our study, 21 patients developed venous
thrombosis, 8 in Caprini score of >8 group, 11 in Caprini
score of >7-8 group, 1 in Caprini score of 5-6 group, and 1
in Caprini score of 0-2 group (Figure I). Patients with a score
of >8 belong to “super-high-risk” group of Caprini RAM; so
for such patients extended (30 days) chemoprophylaxis should
be used in addition with mechanical prophylaxis (17,18).
One patient with a Caprini score between 0 and 2 doesn’t
receive chemo prophylaxis and developed VTE. The patients
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with predisposing factors and Caprini score between 0 and 2
should be emphasized with early ambulation and mechanical
prophylaxis.

In our study found that the patients with VTE
complication have significantly higher (P<0.05) age, Caprini
score, NIHSS score, NEWS score, PT, TT and D-Dimer
than those without VTE complication (Zizble 3). The NIHSS
score has been widely used in clinical prognosis assessment
and various studies. The higher the score, the worse the
prognosis, which is the same with the result of our study. A
study shows that VTE, D-dimer is a beneficial biomarker for
diagnosis of VTE in after stroke patients (19).

There are still some limitations in this study. It is a single
center study. In addition, ultrasound imaging is used every
time when there is a clinical suspicion; therefore, we do not
check for asymptomatic VITE in stroke patients. The data
in this study may be less than the actual incidence of VTE.

In conclusion, the Caprini score is highly recommended
to assess the risk of venous thrombosis in stroke patients.
Mechanical prophylaxis and chemical prophylaxis are
recommended for patients.
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