Supplementary Materials

Identification of prophylaxis and treatment for hospitalized patients associated with venous thromboembolism

Study objectives and data collection

The primary objectives were to evaluate the percentage of patients with venous thromboembolism (VTE) who received appropriate prophylaxis based on risk stratification of VTE by the 2012 ACCP guidelines in their previous hospitalizations (up to 6 weeks before VTE diagnosis) and to summarize the VTE treatment patterns after diagnosis of VTE. The secondary objectives included the identification of the risk profile of VTE before diagnosis and the occurrence of clinical events, such as recurrence of VTE, major and clinically relevant minor bleeding events, and death, during the 3-month follow-up period. According to the International Society on Thrombosis and Hemostasis (ISTH), major bleeding events are defined as clinically overt bleeding causing a decrease of hemoglobin levels by (2 g/dL, requiring a blood transfusion of (2 units of red blood cells, occurring within a critical site, or resulting in death. Clinically relevant minor bleeding events were any overt bleeding events resulting in a hemoglobin drop of 3 g/dL to (5 g/dL. The risk stratification of VTE was assessed by the Padua prediction scoring (PPS) model for medical patients and the CRA model for surgical patients.

Eligibility criteria

Adult patients (aged (18 years) discharged within 6 weeks before the diagnosis of symptomatic VTE or those admitted due to acute medical conditions or surgical procedures and diagnosed with VTE during hospitalization, and whose medical records could be obtained, were enrolled after patients gave written consent. Patients participating in any interventional clinical trial or those with known thrombophilic conditions, such as deficiencies of antithrombin, protein C or S, coagulation factor V Leiden mutation, prothrombin G20210A mutation, and the antiphospholipid syndrome were excluded from the study.

Appropriate prophylaxis was defined as patients who received either mechanical or pharmacological VTE prophylaxis at a proper dosage and an adequate duration, according to the ACCP guidelines
.

PE was diagnosed using techniques such as computed tomographic pulmonary arteriography, ventilation-perfusion scintigraphy (V/Q scan), pulmonary angiography, or magnetic resonance angiography.[18]
 Ultrasound-detected thrombosis in the right cardiac cavity or pulmonary artery was considered for a definitive diagnosis. DVT was diagnosed with proximal vein ultrasound (US), whole-leg US, proximal compression US, venography, or computed tomographic venography.[19]

The data collected retrospectively from medical records included demographics (age, gender, height, weight, and body mass index [BMI]), prior/concomitant medications, risk factors for VTE, laboratory examination reports, and VTE prophylaxis including treatment duration and doses during the preceding 6 weeks before the diagnosis of VTE. In addition, the data of VTE treatment including therapeutic duration and doses during the 3-month follow-up period were also collected. The clinical events that took place during the 3-month follow-up period were collected prospectively through a phone or onset visit [Figure 1]. Data were analyzed using SAS
 version 9.4. Descriptive statistics were provided. Continuous variables were presented as mean with standard deviation (SD) or median with interquartile ranges (IQRs) depending on the distribution of data, while categorical variables were shown as number and percentage of the population. The chi-squared test was used to examine the difference in proportions between categorical variables. Fisher’s exact test was used instead of the chi-squared test when any expected frequency is (1% or 20% expected frequencies are (5. Unless otherwise specified, the two-tailed test was used to determine significance at a 5% level. If applicable, a 95% confidence interval (CI) was provided.
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Supplementary Figure 1: Flow chart of study design. CRA: Caprini risk assessment; PPS: Padua prediction scoring; VTE: Venous thromboembolism.

Supplementary Table 1: Characteristics of study population.
	
	Medical patients
	Surgical patients
	Total

	
	(N ( 577)
	(N ( 560)
	(N ( 1137)

	Age in years, median (IQR)

	65.0
	(56.0–76.0)
	58.0
	(47.0–68.0)
	63.0
	(50.0–72.0)

	Sex, n (%)
	
	
	
	
	
	

	Female
	266
	(46.1)
	332
	(59.3)
	598
	(52.6)

	Male
	311
	(53.9)
	228
	(40.7)
	539
	(47.4)

	Height (cm), median (IQR)
	165.0
	(160.0–172.0)
	162.0
	(158.0–170.0)
	164.0
	(158.0–171.0)

	Weight (kg), median (IQR)
	65.0
	(57.0–74.0)
	65.0
	(59.0–72.8)
	65.0
	(58.0–73.0)

	BMI (kg/m2), median (IQR)
	23.9
	(21.5–26.0)
	24.2
	(22.1–26.1)
	24.1
	(21.9–26.1)

	Length of hospital stay (days), median (IQR)
	15.5
	(11–24)
	18
	(11–27)
	17
	(11–25)

	Type of VTE, n (%)
	
	
	
	
	
	

	PE
	137
	(23.7)
	78
	(13.9)
	215
	(18.9)

	DVT
	361
	(62.6)
	407
	(72.7)
	768
	(67.6)

	PE and DVT
	79
	(13.7)
	75
	(13.4)
	154
	(13.5)


BMI: Body mass index; DVT: Deep venous thrombosis; IQR: Interquartile range; PE: Pulmonary embolish; SD: Standard deviation; VTE: Venous throboembolism.

Supplementary Table 2: Risk of VTE in medical and surgical patients.
	Risk of VTE
	n
	(%)
	95% CI

	Medical patients (N ( 577)
	
	
	

	Padua predict assessment model
	
	
	

	Low risk
	310
	(53.7)
	(49.6%, 57.9%)

	High risk
	267
	(46.3)
	(42.1%, 50.4%)

	Surgical patients (N ( 560)
	
	
	

	CRA Model
	
	
	

	Very low risk
	0
	(0.0)
	(–,–)

	Low risk
	15
	(2.7)
	(1.5%, 4.4%)

	Moderate risk
	114
	(20.4)
	(17.1%, 23.9%)

	High risk
	431
	(77.0)
	(73.3%, 80.4%)


CRA: Caprini risk assessment; CI: Confidence interval; VTE: Venous throboembolism.

Supplementary Table 3: Risk factors of VTE in medical and surgical patients.
	Risk factors of VTE
	n
	(%)

	Medical patients (N ( 577)
	
	

	Reduced activities
	292
	(50.6)

	Older (age (0 years old)
	238
	(41.2)

	Active tumor
	124
	(21.5)

	Recent ((1 month) trauma and/or surgery
	73
	(12.7)

	Acute infection and/or rheumatic disease
	60
	(10.4)

	Acute myocardial infarction or ischemic stroke 
	53
	(9.2)

	Heart failure and/or respiratory failure
	49
	(8.5)

	Obesity (BMI ( 30)
	28
	(4.9)

	Previous VTE (except superficial venous thrombosis)
	25
	(4.3)

	Being treated with hormone replacement therapy
	1
	(0.2)

	
	
	

	Surgical patients (N ( 560)
	
	

	Bedridden ((72 h)
	361
	(64.5)

	Large open surgery ((45 min)
	299
	(53.4)

	41–60 years old
	228
	(40.7)

	61–74 years old
	196
	(35.0)

	BMI ( 25 kg/m2
	156
	(27.9)

	Minor surgery
	147
	(26.3)

	Leg swelling
	143
	(25.5)

	Malignant tumor
	117
	(20.9)

	Bed rest
	102
	(18.2)

	(75 years old
	54
	(9.6)

	Plaster immobilization
	43
	(7.7)

	Pregnancy/postpartum
	38
	(6.8)

	Varicose veins
	37
	(6.6)

	Laparoscopic surgery ((45 min)
	34
	(6.1)

	Hip, pelvis, or lower limb fractures
	29
	(5.2)

	Central venous pathway
	27
	(4.8)

	Selective joint replacement surgery
	21
	(3.8)

	Arthroscopic surgery
	15
	(2.7)

	History of VTE
	14
	(2.5)

	Severe lung disease, including pneumonia ((1 month)
	12
	(2.1)

	Acute spinal cord injury ((1 month)
	11
	(2.0)

	Abnormal lung function
	10
	(1.8)

	Stroke ((1 month)
	8
	(1.4)

	Congestive heart failure ((1 month)
	5
	(0.9)

	History of inflammatory bowel disease
	4
	(0.7)

	Family history of VTE
	3
	(0.5)

	Use of oral contraceptives or hormone replacement therapy
	3
	(0.5)

	Elevated serum homocysteine
	3
	(0.5)

	Sepsis ((1 month)
	2
	(0.4)

	Acute myocardial infarction
	1
	(0.2)

	Positive lupus anticoagulant 
	1
	(0.2)


BMI: Body mass index; VTE: Venous throboembolism.

Supplementary Table 4: Proportion of receiving VTE appropriate prophylaxis according to the risk of VTE in patients with or without malignant tumor.
	
	With malignant tumor
	Without malignant tumor
	P-value

	
	n/N
	(%)
	n/N
	(%)
	

	Appropriate prophylaxis 
	6/202
	(3.0)
	54/625
	(8.6)
	0.0069

	Medical patients(
	6/85
	(7.1)
	8/182
	(4.4)
	0.1472

	High risk
	6/85
	(7.1)
	8/182
	(4.4)
	0.1472

	Surgical patients 
	0/117
	(0.0)
	46/443
	(10.4)
	(0.0001

	Low risk
	0/0
	(0.0)
	0/15
	(0.0)
	

	Moderate risk
	0/2
	(0.0)
	8/112
	(7.1)
	0.8640

	High risk
	0/115
	(0.0)
	38/316
	(12.0)
	(0.0001


(According to the ACCP guideline, prophylaxis was not recommended for medical patients with low risk. Therefore, 310 medical patients with low risk were excluded from the appropriate prophylaxis.

ACCP: American College of Chest Physicians; VTE: Venous thromboembolism.

Supplementary Table 5: Duration of receiving anticoagulant therapy after diagnosis of VTE.
	
	Total
	PE
	DVT
	PE and DVT

	
	(N ( 1060)
	(N ( 208)
	(N ( 699)
	(N ( 153)

	Ongoing treatment, n (%)
	607
	(57.3)
	136
	(65.4)
	369
	(52.8)
	102
	(66.7)

	Treatment completion, n (%)
	453
	(42.7)
	72
	(34.6)
	330
	(47.2)
	51
	(33.3)

	Treatment (90 days, n (%)
	418
	(92.3)
	64
	(88.9)
	312
	(94.6)
	42
	(82.4)

	Duration of treatment (days), median (IQR)
	15
	(8–42)
	15
	(8–46)
	15
	(8–33)
	26
	(12–67)


DVT: Deep venous thrombosis; PE: Pulmonary embolism; VTE: Venous thromboembolism.
Supplementary Table 6: Proportion of receiving VTE treatment after diagnosis of VTE.
	
	PE
	DVT
	PE and DVT
	Total

	
	(N ( 215)
	(N ( 768)
	(N ( 154)
	(N ( 1137)

	Any VTE treatment, n (%)
	209
	(97.2)
	704
	(91.7)
	153
	(99.4)
	1066
	(93.8)

	Anticoagulant therapy, n (%)
	208
	(96.7)
	699
	(91.0)
	153
	(99.4)
	1060
	(93.2)

	Thrombolytics, n (%)
	15
	(7.0)
	173
	(22.5)
	29
	(18.8)
	217
	(19.1)

	Interventional therapy, n (%)
	5
	(2.3)
	138
	(18.0)
	25
	(16.2)
	168
	(14.8)

	Thrombectomy, n (%)
	0
	(0.0)
	8
	(1.0)
	1
	(0.6)
	9
	(0.8)


DVT: Deep venous thrombosis; PE: Pulmonary embolish; VTE: Venous thromboembolism.

Supplementary Table 7: Most frequently anticoagulants (proportion ≥15%).
	
	Total
	Medical patients
	Surgical patients

	
	(N ( 1060)
	(N ( 516)
	(N ( 544)

	LMWH(, n (%)
	940
	(88.7)
	451
	(87.4)
	489
	(89.9)

	Enoxaparin sodium†, n (%)
	369
	(39.3)
	182
	(40.4)
	187
	(38.2)

	Uncategorized LMWH†, n (%)
	345
	(36.7)
	146
	(32.4)
	199
	(40.7)

	Nadroparin calcium†, n (%)
	228
	(24.3)
	113
	(25.1)
	115
	(23.5)

	Dalteparin sodium†, n (%)
	112
	(11.9)
	55
	(12.2)
	57
	(11.7)

	Warfarin, n (%)
	461
	(43.5)
	225
	(43.6)
	236
	(43.4)

	Rivaroxaban, n (%)
	306
	(28.9)
	136
	(26.4)
	170
	(31.3)

	Unfractionated heparin, n (%)
	197
	(18.6)
	90
	(17.4)
	107
	(19.7)


(Not mutually exclusive.

†Denominator was a total of 940.

LMWH: Low molecular weight heparin; IQR, interquartile range; SD: Standard deviation; VTE: Venous throboembolism.

Supplementary Table 8: Recurrence of VTE.
	Recurrent VTE (N ( 8)
	n
	(%)

	Type of first VTE
	
	

	PE
	1
	(12.5)

	DVT
	5
	(62.5)

	PE and DVT
	2
	(25.0)

	Type of recurrent VTE
	
	

	PE
	2
	(25.0)

	DVT
	6
	(75.0)

	Progression from DVT to PE
	0
	(0.0)

	Receiving VTE treatment before recurrence
	
	

	Anticoagulant therapy
	8
	(100.0)

	Recurrence during VTE treatment 
	7
	(87.5)

	Inadequate doses for anticoagulants
	8
	(100.0)

	Thrombolytics
	2
	(25.0)

	Interventional therapy
	3
	(37.5)


DVT: Deep venous thrombosis; PE: Pulmonary embolish; VTE: Venous throboembolism.

For consistency, edition number can be mentioned if needed.
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